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ABSTRACT

Hypophysitis is defined as inflammation of the pituitary gland. It is a heterogeneous 

condition as it can originate from different parts of the pituitary gland, can be caused 

by different pathophysiological processes, and can be isolated or the manifestation of 

a underlying systemic disease. Hypophysitis usually presents with endocrine deficien-

cies, including diabetes insipidus, with varying patterns. A subset of patients presents 

with mass effects. The last decades major progress has been made in the understanding 

of this disease. New forms are now recognized, new diagnostics are being developed, 

and specific treatments are proposed. This review provides an overview of the current 

knowledge on hypophysitis using an aetiology-based approach and provides the clini-

cian with a stepwise approach to the patient with (suspected) hypophysitis. 
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INTRODUCTION

Hypophysitis is the collective diagnosis for inflammatory disorders of the pituitary 

gland and infundibulum. It usually presents with symptoms that are the consequence 

of mass effects: hypopituitarism (compression of the pituitary and/or the -stalk) or visual 

symptoms (compression of the optic chiasm). Most forms of hypophysitis are mediated 

by auto-immune reactions. However, some disorders classically considered hypophysitis 

are infections, e.g. with granulomatous infiltration, or neoplastic, e.g. Langerhans cell 

histiocytosis [1]. 

Though classic primary hypophysitis is a very rare disease with a reported incidence 

of 1 per 9 million per year [2], interest in hypophysitis has gained renewed attention 

as a notorious side-effect of immune checkpoint inhibitor therapies in various cancer 

treatments. The prevalence of hypophysitis has increased tremendously through the 

identification of new forms, increased awareness, improved imaging, and as a result of 

the introduction of immune checkpoint inhibitors [3]. Therefore, the earlier reported 

incidence is probably an underestimation.

Historically, hypophysitis has been classified according to the focus of inflammation 

as it correlates with clinical presentation [3]. Adenohypophysitis will result in anterior 

pituitary hormone deficiency, infundibulo-neurohypophysitis in diabetes insipidus, and 

panhypohypophysitis in both. However, as the focus of inflammation is not specific 

for certain diagnoses, this review uses an etiology-based classification: auto-immune, 

neoplastic, and Immune checkpoint inhibitor-related hypophysitis. We provide an 

overview of the different disorders causing hypophysitis, and of the diagnostic work-up 

and treatment of a patient with (suspected) hypophysitis. The focus will be on recent 

developments in the field.

CLINICAL PRESENTATION

Hypophysitis can be suspected in patients presenting with symptoms of endocrine 

deficiencies. Most endocrine deficiencies initially present with fatigue, but symptoms 

may include substantial weight gain or loss, anorexia, bradyphrenia, depression, 

reduced muscle mass, loss of libido and sexual function, and menstrual disturbances 

in women. Diabetes insipidus presents with polyuria and polydipsia. Additionally, pa-

tients with hypophysitis may present with other symptoms that are the consequence 

of mass effects. The most common signs and symptoms of mass effects are headache, 

hyperprolactinemia, and compression of the optic chiasm, potentially causing visual 
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field deficits, altered color perception and decreased visual acuity [4]. However, a variety 

of rare presentations has been described in various case reports. With the increase of 

radiological imaging, hypophysitis may also be suspected in case of an incidental find-

ing in brain MRI.

Many symptoms of hypophysitis also occur in patients with pituitary tumours and 

pituitary apoplexy. However, the endocrine deficiencies in hypophysitis may be 

sudden-onset or even have an acute presentation in the case of adrenal insufficiency 

and more often include diabetes insipidus. Moreover, hypophysitis should be suspected 

in younger patients, pregnant women or women in the postpartum period, patients di-

agnosed with a systemic disease that may include hypophysitis, and oncology patients 

using immune-checkpoint inhibitors. Potential differential diagnoses include pituitary 

adenoma (with or without apoplexy), craniopharyngioma, Rathke’s cleft cyst, menin-

gioma, germinoma, dermoid cyst, and lymphoma. In the post-partum period Sheehan’s 

syndrome is a potential alternative diagnosis. 

DIAGNOSTIC WORK-UP

This section will describe a stepwise approach to the patient with suspected hypophy-

sitis (also see Table 1). The first step is to substantiate the suspicion of hypophysitis. The 

first assessments in the diagnostic work-up of a suspected hypophysitis patient are 

radiological imaging of the pituitary and hypothalamic region using MRI and a full pi-

tuitary hormonal panel for correct assessment of any endocrine deficiencies according 

to current guidelines [5]. If endocrine deficiencies are diagnosed, hormone replacement 

therapy should be initiated, especially in case of adrenal and thyroid deficiency and 

diabetes insipidus [5]. As hypophysitis is a rare and complex disease, we advocate to 

discuss any patient with (suspected) hypophysitis with an experienced pituitary multi-

disciplinary team in the early stages of the diagnostic work-up and treatment. Pituitary 

biopsy should be considered and discussed within this team when a definitive diagnosis 

is warranted or in case of (severe) mass effects. When biopsy or decompression surgery is 

performed, histopathology will enable confirmation of a specific diagnosis. According to 

suspected aetiology, additional laboratory assessments and imaging may be warranted.

General assessments will be discussed in this section. Specific diagnostic work-up and 

features of different aetiologies will be discussed in the corresponding sections. 
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Laboratory assessment

An early morning complete pituitary and end-organ hormone panel is required for all 

patients with hypothalamic and/or pituitary lesions. For the diagnosis of secondary 

adrenal insufficiency and growth-hormone deficiency stimulation tests can be used. 

For assessment of posterior pituitary function a water deprivation test or measurement 

of serum copeptin can be performed. Deficiencies should be diagnosed according to 

current guidelines [5]. The pattern of hormone deficiencies is associated with the focus 

of the hypophysitis and some aetiologies have more typical deficiency patterns [1]. 

Water and electrolyte imbalances may be present in case of endocrine deficiencies, most 

notable hyponatremia in adrenal insufficiency, and dehydration with hypernatremia in 

severe diabetes insipidus, and should not be overlooked. A full leukocyte differentiation 

can aid in excluding the differential diagnosis of lymphoma.

Pituitary imaging

As CT-imaging can show no to minimal alterations in hypophysitis, high field, gadolinium-

enhanced MRI is the preferred imaging modality. Most typically, a moderately enlarged 

pituitary gland with symmetrical suprasellar extension with post-contrast homogenous 

enhancement is seen [6]. When the infundibulum is involved, a thickened non-deviated 

stalk can be observed and the posterior pituitary bright spot may be absent. However, 

after the acute phase of inflammation imaging may show an empty sella, which may be 

the result of tissue atrophy after inflammation. 

Basic diagnostics ◻	 	Draw blood for electrolytes and a full pituitary hormone panel and perform 
dynamic tests to assess the corticotropic axis◻	 Acquire a gadolinium-enhanced pituitary MRI◻	 	In case of chiasm compression, refer to neuro-ophthalmologist for assessment of 
visual acuity and visual field defects

Initial treatment ◻	 	Initiate hormone replacement immediately in case of corticotropic or thyrotrophic 
insufficiency or diabetes insipidus

Discuss ◻	 Discuss case with institutional or regional multi-disciplinary team◻	 Consider surgical decompression in case of visual symptoms

Consider aetiology ◻	 In case no biopsy is performed: look for signs of a specific aetiology◻	 	Consider secondary causes and perform appropriate diagnostics (e.g. X-ray and 
skeletal survey in sarcoidosis)

Treatment ◻	 If possible: initiate aetiology-specific treatment◻	 If no specific aetiology is suspected initiate high-dose glucocorticoid treatment◻	 	In case of non-response: consider other systemic therapies, surgery or radiothera-
py

Follow-up ◻	 	Monitor for recurrence, dependent on initial manifestation with MRI +/- Visual 
fields. Interval to be discussed in MDT taking all features of disease course into 
account ◻	 In case of recurrence other systemic therapies or radiotherapy may be considered

Table 1. Basic stepwise approach to the patient with suspected hypophysitis
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Distinguishing hypophysitis from other pituitary lesions based on imaging alone is diffi-

cult and findings should always be interpreted in the context of the clinical presentation 

and the medical history. Pituitary stalk thickening is suggestive for inflammation, but is 

only present in a subset of patients with hypophysitis [6]. Gutenberg et al. developed 

a scoring system to aid in distinguishing hypophysitis from pituitary adenomas. In this 

scoring system, an enlarged pituitary stalk, relation to pregnancy, a symmetric lesion, 

lower pituitary volume, loss of the posterior pituitary bright spot (in case of stalk or 

posterior pituitary lobe involvement with diabetes insipidus), absence of mucosal 

thickening, presentation at a young age (<30yrs), and homogenous, medium, or high 

gadolinium enhancement are more suggestive for hypophysitis than pituitary adenoma 

(Table 2) [7]. 

Imaging findings may differ between aetiologies. The most prominent features are gen-

erally seen in primary lymphocytic hypophysitis, whereas immune checkpoint inhibitor-

related hypophysitis may show mild, non-specific features. Cystic masses can be seen 

in xanthomatous hypophysitis. The focus of alterations on the MRI correlates well with 

focus of inflammation and can predict pituitary insufficiency pattern [8]. Malignant 

disease may show aggressive infiltration of parasellar structures (e.g. both cavernous 

sinuses). 

Considering aetiology

In case no biopsy is performed, additional assessments are necessary to guide the clini-

cian to a more specific diagnosis (also see Table 3). Measures of systemic inflammation, 

such as ESR, LDH, and IgG-4 levels, can be assessed to guide the clinician towards second-

ary hypophysitis. Assessment of anti-pituitary antibodies is not routinely recommended. 

There might be a limited role for this assessment in case of unexplained hypopituitarism, 

and auto-immune hypophysitis is suspected but imaging and/or biopsy is not a feasible 

option [9]. 

Features suggestive of hypophysitis Score Features suggestive of pituitary ad-
enoma

Score

Enlarged infundibulum –5 Asymmetrical lesion 3

Related to pregnancy –4 Pituitary mass volume >6 cm3 2

Loss of the posterior pituitary bright 
spot

–2 Mucosal swelling 2

Medium to high gadolinium enhance-
ment

–1 Heterogeneous gadolinium enhance-
ment 

1

Table 2. Features distinguishing hypophysitis and pituitary adenoma, a score of ≤0 is suggestive of hypophysitis. Adapted 

from Gutenberg et al.
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TREATMENT

Symptomatic hyperprolactinemia can be treated with dopamine agonists [10]. Gluco-

corticoids are still the main treatment for hypophysitis [3]. Other immune-modulating 

drugs have been proposed, such as azathioprine [11-16], infliximab [17-19], and ritux-

imab [13, 18, 20-28]. When mass effects do not subside with anti-inflammatory drugs or 

when a histological diagnosis is necessary, surgical treatment may be warranted [3, 29]. 

Pituitary surgery is a highly specialized procedure and should preferably be performed 

in a high-volume centre to reduce peri-operative morbidity [30]. In case of recurrence or 

uncontrolled disease, surgery and radiotherapy may be considered. 

Mass effects usually disappear or improve with tumour control through drugs or surgery 

[31-33]. Even though hypopituitarism may recover in some, it often persists after treat-

ment [32, 33]. Responsiveness to glucocorticoids may be predicted by the presence of 

anti-pituitary antibodies [31]. Presentation with diabetes insipidus has been reported 

as a predictor of good [31], as well as poor response to glucocorticoid treatment [34]. 

Recurrences are common following surgical as well as glucocorticoid therapy [32, 35]. 

Follow-up should consist of assessment of recurrence and pituitary deficiencies. We 

recommend to routinely draw blood for a full pituitary hormone panel and perform 

(Suspected) 
aetiology

Possible secondary causes Additional diagnostics

Lymphocytic 
hypophysitis

Autoimmune polyendocrine syndrome Anti-TPO antibodies, antibodies against 21-hy-
droxylase

Systemic lupus erythematosus Anti-nuclear antibodies

Celiac disease IgA and IgA tTG

Anti-Pit1 syndrome Anti-Pit1 antibodies, mediastinal CT-scan

IgG4-related 
hypophysitis

Systemic IgG4-related disease Systemic IgG4-levels, FDG-PET scan

Granulomatous 
hypophysitis

Sarcoidosis Chest X-ray, serum ACE-levels, CSF analysis, FDG-
PET scan

Crohn’s disease Faeces calprotectin

Tuberculosis Travel history, Chest X-ray, Mantoux test, 
interferon-γ assay

Granulomatosis with polyangiitis ANCA antibodies

Histiocytosis Systemic Langerhans cell histiocytosis 
or systemic Erdheim-Chester disease

Skeletal imaging (X-ray or CT-scan), FDG-PET scan

Table 3. Possible secondary causes of hypophysitis and their additional diagnostics



246

Chapter 10  |  Hypophysitis: a comprehensive overview

pituitary MRI. Interval of follow-up assessments should be adjusted to disease aggres-

siveness and likelihood of recurrence. 

AUTO-IMMUNE HYPOPHYSITIS

All types of auto-immune hypophysitis may occur in isolated form, in which case they 

are considered primary hypophysitis, or in concurrence with a systemic disease, in which 

case they are considered secondary. This section will describe specific sign and symp-

toms, aetiology, related diseases, diagnostic findings, and management suggestions for 

each subtype of auto-immune hypophysitis.

Lymphocytic hypophysitis

The most well-known and common form of primary hypophysitis is lymphocytic 

hypophysitis, first reported over a century ago. It has an estimated incidence of 1 in 9 

million per year, which is probably an underestimation due to misdiagnosis [9, 29]. It 

occurs more frequently in female patients and with a higher incidence in pregnancy and 

post-partum period [29]. 

In the acute inflammatory stage patients can present with classical symptoms of hy-

pophysitis, such as headache and mass effects as a result of pituitary oedema. When 

pituitary oedema or fibrosis occurs, pituitary deficiencies, most typically gonadotrope, 

and ultimately panhypopituitarism can develop [29]. Lymphocytic hypophysitis can 

originate from anywhere in the pituitary and deficiencies are dependent on this focus. 

Imaging shows typical signs of hypophysitis (figure 1a) [6]. When imaging is inconclu-

sive, but a suspicion of lymphocytic hypophysitis remains, assessment of anti-pituitary 

antibodies can aid diagnosis [3]. When a biopsy in performed, lymphocytic hypophysitis 

is characterised by massive infiltration of lymphocytes, plasma cells and macrophages 

[1].

In contrast to Sheehan’s syndrome, lymphocytic hypophysitis can occur anytime during 

pregnancy and postpartum and should be suspected in women with post-partum endo-

crine deficiencies without the occurrence substantial blood loss or hypotension during 

partus. Post-partum lymphocytic hypophysitis is associated with postpartum thyroiditis, 

in which case anti-TPO antibodies can be detected in the patient’s serum [36]. 

Treatment usually consists of high-dose glucocorticoid treatment. In case of refractory 

or recurrent disease other immunosuppressive drugs may be used. In case of visual 

symptoms or necessity of histology, a surgical biopsy and decompression of the optic 
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chiasm may be performed. As radiotherapy often leads to iatrogenic hypopituitarism 

this should be reserved for as a last resort [37]. 

Hypophysitis is associated with multiple other auto-immune disorders, sometimes of 

the endocrine glands, such as auto-immune thyroiditis, constituting an autoimmune 

polyendocrine syndrome (APS). It most typically occurs in APS type 1 (with Addison’s 

disease and hypoparathyroidism) and 3 (with type 1 diabetes mellitus), but can also 

occur in APS type 2 and 4 [9]. Other associated systemic inflammatory disorders are 

systemic lupus erythematosus, and celiac disease. A central role for activated T-cells 

has been proposed [1]. In lymphocytic hypophitis, the presence of auto-antibodies to 

various proteins indigenous to the pituitary in lymphocytic hypophysitis was observed 

[38] of which anti-rhabphilin may be used as a biomarker [39]. As Rhabphilin-3A is only 

found in the neuropituitary tissue, it is only a biomarker for hypophisitis which has a fo-

cus in the posterior pituitary gland or infundibulum [39, 40]. Moreover, an animal model 

of continuous generation and proliferation of autoreactive T-cells and generation of 

autoreactive B-cells within the pituitary gland expressing IFN-γ and IL-17, is associated 

with auto-immune disease [41]. HLA-DQ8 is associated with lymphocytic hypophysitis 

in contrast to iatrogenic hypophysitis and other sellar masses [42]. 

A specific form of lymphocytic hypophysitis is the Anti-Pit1 syndrome that is mediated 

by cytotoxic T-cells [43-45]. It is characterized by the presence of circulating antibodies 

targeted to pituitary-specific transcription factor-1 (Pit-1), which is expressed in the 

somatotropic, lactotrophic and thyrotropic cells of the pituitary. As a result, patients 

present with growth hormone, prolactin and thyroid stimulating hormone deficiency, 

while the corticotropic axis and the posterior pituitary gland are spared [43]. The 

syndrome is associated with thymomas, though cases without a thymoma have also 

been reported [46]. Diagnosis may be set when a patient presents with acquired growth 

hormone, prolactin, and thyroid stimulating hormone deficiencies without deficiencies 

of other pituitary axes, and circulating anti-PIT-1 antibodies, or PIT-1-reactive cytotoxic 

T lymphocytes are found [43]. 

IgG4-related hypophysitis

IgG4-related hypophysitis can present as an isolated hypophysitis in approximately 40% 

of affected patients or with other systemic manifestations of IgG4-related disease, most 

often manifesting in the lymph nodes, lung, retroperitoneum, kidney, submandibular 

glands, pancreas, and lacrimal glands [47, 48]. It usually occurs in older patients and 

more often in males than in females [47-49], however, isolated IgG4-related hypophysi-

tis is more common in females [47, 48]. It is the second most common form of primary 

hypophysitis comprising 30% of all hypophysitis cases [29, 50, 51]. Patients present 
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with usual symptoms of hypophysitis: headache, asthenia, mass effects and symptoms 

of hypopituitarism [52]. Anterior panhypopituitarism and DI are relatively common in 

IgG4-related hypophysitis compared to other forms. Around 40% of patients present 

with DI and around 50% develop panhypopituitarism. The most frequently affected 

anterior pituitary axis is the gonadotropic, followed by the corticotropic and thyrotropic 

axes [48, 52]. Imaging is not able to distinguish this type of hypophysitis from other 

types (figure 1b). 

A pituitary biopsy showing infiltration of IgG4-positive plasma cells will confirm the 

diagnosis. However, diagnosis can also be established in case of a suspected pituitary 

lesion on MRI and a biopsy-proven IgG4-lesion in a different organ. A third possibility for 

establishing diagnosis is a suspected pituitary lesion on MRI, elevated systemic IgG4-

levels (>140mg/dL), and clinical and radiological response to glucocorticoid treatment 

[53]. Bernreuther et al. analysed cases earlier diagnosed of lymphocytic hypophysitis 

showed that 40% fulfilled the criteria of IgG4-related hypophysitis, and the prevalence 

of IgG4-related hypophysitis may be underestimated [54]. FDG-PET imaging can be 

useful to differentiate IgG4-related hypophysitis from other forms and to localize other 

involved organs [6]. 

A recent guideline on IgG4-related disease advises initial treatment with high dose 

glucocorticoids (prednisone 30-40mg/day), with subsequent slow tapering to prevent 

recurrence. In patients with multiorgan involvement, long-term therapy may be war-

ranted [20]. As this is mainly a plasma cell-medicated aetiology, the anti-CD-20 antibody 

rituximab may be a viable alternative when glucocorticoids are ineffective [20, 21]. 

Granulomatous hypophysitis

Granulomatous hypophysitis is a very rare form of hypophysitis with less than 100 re-

ported cases in literature [55]. It seems to occur more frequently in females than in males 

and an association with the postpartum period has been reported [56]. It may have a 

more aggressive clinical course and visual symptoms are relatively frequent. Other 

symptoms correspond with those of other forms of hypophysitis: nausea, headache [55]. 

The most affected pituitary axis is the gonadotropic axis[35]. Pituitary imaging shows 

general signs of hypophysitis and does not aid in distinguishing granulomatous from 

lymphocytic or IgG4-related hypophysitis (figure 1c). Biopsy may show giant cells, most 

typically multinucleate. It can also show infiltration of lymphocytes, macrophages, and 

plasma cells [55]. 
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As with other forms of hypophysitis, primary treatment is often with high-dose gluco-

corticoids. However, treatment response in poorer than in other forms of hypophysitis. 

As visual symptoms are relatively common, surgical resection is performed more often. 

Granulomatous hypophysitis may occur as primary disease or secondary to systemic 

granulomatous disease. It has been reported in the context of sarcoidosis, Crohn’s 

disease, tuberculosis, and granulomatosis with polyangiitis [3]. In case granulomatous 

hypophysitis is suspected, it may be useful to screen for the presence of these diseases, 

most typically starting with imaging of the thorax and measurement of circulating auto-

antibodies. 

Xanthomatous hypophysitis 

Xanthomatous hypophysitis was first described in 1993 by Folkerth et al. [57]. It is more 

common in females than in males an predominantly occurs in younger patients (<40 

years) [58, 59]. Clinical presentation shows typical sings of hypophysitis: headache, 

diabetes insipidus and sings of anterior pituitary deficiencies [35, 59]. Disease course 

may be elongated and mild, with relatively few visual symptoms [35, 58]. On sellar 

imaging, xanthomatous hypophysitis shows as a cystic sellar mass with peripheral 

contrast-enhancement [6]. As response to glucocorticoids is reported to be poor, surgi-

cal resection is performed more often than in other forms of hypophysitis [60]. As with 

hypophysitis in general, symptoms of mass effects usually disappear after treatment, 

but hypopituitarism often persist [61, 62].

It is speculated that xanthomatous hypophysitis constitutes a spectrum of xanthoma-

tous inflammation together with xanthogranulomatous hypophysitis and pituitary 

xanthogranulomas, with multiple cases showing foci fitting more than one of these di-

agnoses [59]. Histologically, xanthomatous hypophysitis is characterised by infiltration 

of foamy xanthoma cells and lymphocytes, which probably results from macrophage 

activation [59, 60]. Immunostaining may show CD68 as a marker for macrophage activa-

tion [58, 60]. Xanthogranulomatous hypophysitis additionally shows infiltration with 

multinucleated giant cells and epitheliod histiocytes [63]. Xanthogranulomas can show 

cholesterol clefts and lymphoplasmacytic infiltrates, with hemosiderin deposits, fibrosis, 

giant cells, eosinophilic granular necrotic debris, and macrophages [64]. Rupture of a 

sellar cysts, such as Rathke’s Cleft Cysts, arachnoid cysts, or adamantinomatous cranio-

pharyngiomas, are associated with the development of xanthomatous lesions of the 

pituitary gland [59, 63]. 



250

Chapter 10  |  Hypophysitis: a comprehensive overview

Necrotizing hypophysitis

Necrotizing hypophysitis is extremely rare, with only 4 reported cases to date. Whether 

this is a distinct clinical entity is still a topic for debate, also because the underlying 

pathophysiology remains unelucidated. Clinical presentation does not differ from other 

forms of hypophysitis, but may be acute [65]. Clinically, symptoms may resemble pitu-

itary apoplexy. However, pituitary imaging will usually distinguish between these two 

diagnoses as necrotizing hypophysitis shows usual signs of hypophysitis and pituitary 

apoplexy is usually visible as a (large) heterogeneously enhancing mass. Imaging does 

not distinguish between necrotizing, lymphocytic and IgG4-related hypophysitis [6]. 

Pituitary biopsy shows mononuclear infiltration with necrosis of the pituitary tissue [65]. 

NEOPLASTIC HYPOPHYSITIS

Langerhans cell histiocytosis

Langerhans cell histiocytosis (LHCH) is a neoplastic disorder that was previously consid-

ered to be inflammatory [50, 66, 67]. Presently, it is defined as an inflammatory myeloid 

neoplasm, characterized by the accumulation of Langerhans cell histiocytosis cells [68]. 

Though named after skin Langerhans cells, Langerhans cell histiocytosis cells probably 

derive from myeloid dendritic cells [68]. It is very rare with an incidence of 1-2 cases 

per million per year and usually presents in childhood [50]. A wide variety of organs 

can be involved, including lungs, bones, skin, and the central nervous system. The 

hypothalamic-pituitary tract is the most common localization within the central nervous 

system localization, and may even be a solitary expression site [68]. 

When the pituitary is involved, LHCH usually presents with diabetes insipidus, though 

anterior hypopituitarism can also occur. Diabetes insipidus occurs in 12% of children 

and 30% of adults with Langerhans cell histiocytosis [50, 69]. The most commonly 

affected anterior pituitary hormone axes are the somatotropic and gonadotropic, af-

fecting 53-67%, and 53-58% of patients with Langerhans cell histiocytosis, and DI [69]. 

Pituitary imaging most typically shows pituitary stalk thickening and loss of the poste-

rior pituitary bright spot (figure 1d) [70]. As the lungs and bones are commonly affected 

sites for Langerhans cell histiocytosis, imaging of the lungs and skeleton via X-ray, CT or 

PET is advocated for assessment of other (active) sites when this diagnosis is considered 

[71]. To confirm diagnosis, a biopsy is necessary, most preferably from a less invasive 

site than the pituitary, if possible [71]. When the pituitary is involved, systemic treat-

ment with chemotherapy, such as vinblastine, is advised aside from local therapy. Local 

therapy may consist of surgery (in case of biopsy) or radiation therapy [71]. Patients 

with BRAF(V600E) mutation are more often treatment-resistant for systemic therapy 
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and have a higher reactivation rate [72]. Endocrine deficiencies seldom recover after 

treatment [70]. 

Erdheim-Chester disease

Erdheim-Chester disease is a form of histiocytosis, defined as non-Langerhans cell, with 

the hall-mark of carrying the BRAF(V600E) mutation [73]. Aside from lesions with histio-

cytosis, it can cause xanthomatous lesions [74], and it can involve multiple organs [75]. 

Pituitary involvement usually presents with symptoms of anterior pituitary hormone 

deficiency, though one third of patients also experiences diabetes insipidus [74]. Similar 

to Langerhans cell histiocytosis, Erdheim-Chester disease of the pituitary should be 

treated with systemic (chemo)therapy [75]. 

Figure 1. MRI images of 4 types of hypophysitis, all showing typical pituitary stalk thickening. a: lymphocytic hypophysitis, 

b: IgG4-related hypophysitis, c: granulomatous hypophysitis in the context of neurosarcoidosis, d: Langerhans cell histio-

cytosis (this image also shows a small cystic pituitary adenoma)
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IMMUNE CHECKPOINT INHIBITOR-RELATED 
HYPOPHYSITIS

With the introduction of ipilimumab (CTLA-4 antibody) in 2011, a new form of hypophy-

sitis emerged into clinical practice: the immune checkpoint inhibitor-related hypophy-

sitis. In the following years, more immune checkpoint inhibitors have been introduced: 

targeting the PD-1 receptor and its ligand PD-L1 [76]. 

Ipilimumab is a monoclonal antibody against the CTLA-4 receptor that is involved in 

immunosuppressive pathways. By activating the CTL-4 receptor, tumor cells can down-

regulate activation of T-lymphocytes and this effect can be abrogated by administering 

ipilimumab, re-enhancing immune responses [1, 76, 77]. Binding of PD-1 to PD-L1 and 

PD-L2, which can be expressed by tumour cells, inhibits T-cell activation, proliferation 

and pro-inflammatory cytokine production, resulting in reduced immune activation. 

Antagonists to PD-1 and PD-L1 block this pathway and, consequently, enhance immune 

response [76]. Though these antibodies are highly effective oncologic agents, patients 

may also experience the negative effects of enhancing immunity in the form of iatro-

genic inflammatory disease. Why the pituitary gland is one of the most common affected 

sites of this iatrogenic inflammation remains yet to be fully elucidated. For CTLA-4 Abs, 

proposed pathways are pituitary expression of CTLA-4 antigens activating the classic 

complement pathway, direct binding of CTLA-4 Ab to pituitary cells, and development 

of anti-pituitary antibodies [1, 77]. A recent autopsy study found dominant infiltration of 

type 2 macrophages aside from T-lymphocytes in affected pituitaries, suggesting over-

activation of these macrophages in uncontrolled immune response in these patients 

[78]. In a Japanese study HLA-DR15, associated with auto-immune disease, was more 

prevalent in patients than in controls [79]. No specific explanations for the pathogenesis 

of PD- (L)1- related hypophysitis have been substantiated. However, as PD-(L)1 Abs are 

IgG4, pathogenesis may resemble that of IgG4-related hypophysitis [1].

A recent meta-analysis including data from 160 trials involving 40 432 participants 

reported an incidence rate of . 3.25% (95% CI, 2.15%‐4.51%) for hypophysitis [80]. Hy-

pophysitis occurs more frequently in males than in females [81, 82], at older age [81], and 

the incidence is higher in patients using CTLA-4 Abs than those using PD-(L)1 Abs [80, 

83]. The difference in prevalence between sexes might be explained by the effects of sex 

hormones on the immune system. However, other immune checkpoint inhibitor-related 

auto-immune disorders occur more frequently in females [82]. Median time of onset is 

9 weeks after treatment initiation (during the third cycle), though it can occur from the 

first cycle to 19 months after initiation [84]. Screening for hypopituitarism during treat-

ment with immune checkpoint inhibitors is now recommended in many guidelines. A 
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fall in TSH [76, 85] or T4 and TSH index [86] may precede hypopituitarism. In some cases 

where patients were screened using MRI, structural imaging abnormalities showing 

typical signs of hypophysitis preceded symptoms. Immune-checkpoint inhibitor-related 

hypophysitis presents with the same symptoms as any other form of hypophysitis. 

However, endocrine deficiencies mainly involve anterior pituitary hormone deficiencies, 

especially of the thyrotrope, corticotrope and gonadotroph axes. Hypophysitis should 

be suspected in patients on immune checkpoint inhibitor therapy with acute onset 

headache or symptoms of endocrine deficiency. Headache is reported to be the present-

ing symptom more often in patients on CTLA-4 Abs than on PD-(L)1 Abs [83]. MRI can 

be used to ratify suspicion of hypophysitis, showing a poorly enhanced lesion [87, 88], 

distinguishing hypophysitis from pituitary metastases and other pituitary lesions. 

Treatment consists of hormone replacement of deficient axes. In severe cases, abroga-

tion of immune checkpoint inhibitor therapy and administering high-dose glucocor-

ticoids may be considered. As hypocortisolism can be life-threatening, glucocorticoid 

replacement should be initiated in case sufficient cortisol secretion is uncertain. Hypopi-

tuitarism is mostly permanent, but restoration of pituitary hormone secretion has been 

reported in some cases [87, 89]. 

CONCLUSION

Though hypophysitis has been reported on for a century, the last decades large progres-

sions have been made in the knowledge of its pathophysiology. This is mainly due to the 

increased prevalence of hypophysitis with the newly described aetiologies. New types 

of hypophysitis are now recognized and specific treatments based on the underlying 

pathophysiology are proposed. With expanding understanding, new biomarkers or 

diagnostics and therapeutic drugs can be developed to aid patient and clinician in a 

more accurate diagnosis and treatment. As this is still a rare disease, evidence is mainly 

based on small observational studies. Therefore, we call on experts-in-the-field to col-

laborate on larger trials, for example through rare disease networks, to gain more insight 

and evidence in this heterogeneous disease. Diagnosis and treatment should follow a 

stepwise approach and an expert multidisciplinary team on pituitary disease should be 

consulted as soon as possible to optimize disease management and outcomes. Aside 

from biochemical outcome, potential loss of quality of life of hypophysitis patients 

should not be overlooked. 
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