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Case Report - Not an AFMR Member

Introduction

On December 13, 2020, the Food and Drug Administration 
granted Pfizer-BioNTech the first approval of a vaccine 
effective against the Sars-CoV-2 virus responsible for 
COVID-19 infections. A week later, the Moderna vaccine 
was also approved. Most patients have tolerated the vaccines 
with mild to moderate self-limited symptoms including 
injection site tenderness, fevers, chills, and myalgias. As of 
June 2021, approximately 177 million people in the United 
States have received at least one dose of vaccine.1 It is impor-
tant that rare but serious adverse effects potentially related to 
these vaccines are reported to allow for earlier identification 
and intervention.

Case Presentation

A 51-year-old man with no significant medical history was 
in his usual state of health when he received his first dose 
of the Moderna Covid-19 vaccine. Three days later, he 
noted the onset of nausea, malaise, and arthralgias. He used 
nonprescription non-steroidal anti-inflammatory drugs 
with minimal relief. Despite this, he received his second 
dose of Moderna vaccine 28 days later. Two days following 
this, he began having worsening nausea, vomiting, and 

mid-epigastric abdominal pain prompting him to present to 
the emergency department.

On presentation, the pulse was 68 beats per minute, the 
blood pressure 114/78 mm Hg, and the weight 77.1 kg. He 
was tired-appearing though the physical examination was 
otherwise unremarkable.

Laboratory evaluation revealed a serum sodium level of 
116 mmol/L (reference range, 135-145 mmol/L). Complete 
blood count and kidney and liver function tests were normal.

Thyroid function tests and random cortisol were checked 
as part of the workup of hyponatremia. The thyroid-stimulat-
ing hormone (TSH) was 0.13 µIU/mL (reference range, 0.40-
4.50 µIU/mL) and free thyroxine (free T4) level was 0.4 ng/
dL (reference range, 0.8-1.8 ng/dL), consistent with central 
hypothyroidism. Both random and morning cortisol levels 
were below detectable limits (<1.0 µg/dL). He was treated 
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Abstract
The emergence of a novel coronavirus and global pandemic raised the need for the rapid development of new vaccines 
to reduce the morbidity and mortality associated with Covid-19. Common side effects of these vaccines such as myalgia, 
arthralgia, nausea, fatigue, and injection site reaction are usually self-resolving. Recognition of other potential adverse effects 
of these novel vaccines is important due to their rapid and widespread distribution. We report a case of a 51-year-old man 
admitted to Parkland Memorial Hospital with headache, nausea, vomiting, malaise, and diffuse arthralgias 3 days after he 
received his second mRNA-1273 SARS-CoV-2 vaccination. He was found to have hyponatremia and a low serum cortisol 
level. Further workup revealed hypopituitarism with central hypothyroidism, hypogonadism, and a subnormal response to 
cosyntropin. Magnetic resonance imaging revealed a diffusely enlarged pituitary gland consistent with acute hypophysitis. 
The patient responded well to glucocorticoid and thyroid hormone supplementation and was discharged after 2 days in the 
hospital. This is the first reported case of hypopituitarism potentially associated with Covid-19 immunization.
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with intravenous dexamethasone 4 mg and a high-dose 
cosyntropin (250 µg) stimulation test was performed. The 
adrenal response was markedly abnormal. The baseline cor-
tisol level of <1.0 µg/dL increased to 2.4 µg/dL at 30 min-
utes and to 3.0 µg/dL at 60 minutes (normal response is > 18 
µg/dL at either time point). Baseline adrenocorticotropic 
hormone (ACTH) was also low at 1.9 pg/mL (reference 
range, 7.2-63.3 pg/mL) which confirmed secondary adrenal 
insufficiency.

The patient also reported symptoms of low libido and 
erectile dysfunction for the past month and additional hor-
monal workup revealed a prolactin level of 12.9 ng/mL (ref-
erence range, 4.0-15.2 ng/mL), follicle-stimulating hormone 

(FSH) of 3.3 mIU/mL (reference range, 1.5-12.4 mIU/mL), 
luteinizing hormone (LH) of 1.9 mIU/mL (reference range, 
1.7-8.6 mIU/mL), and 8 a.m. testosterone level of 108 ng/dL 
(reference range, 193-740 ng/dL).

The patient did not have polyuria, nocturia, polydipsia, or 
laboratory findings, such as elevated serum sodium and 
osmolality, to suggest diabetes insipidus.

As hormonal workup was consistent with secondary 
adrenal insufficiency, central hypothyroidism, and central 
hypogonadism, computed tomography (CT) of the brain 
was obtained. This showed eccentric 10 × 15 × 9 mm 
enlargement of the pituitary gland which was new compared 
with previous images from 2011.

Figure 1. Contrast-enhanced T1-weighted coronal image of the brain, on initial presentation. The arrow shows an asymmetric 
enlargement of the pituitary gland with a larger more globular component on the right.

Figure 2. Contrast-enhanced T1-weighted sagittal image of the brain, on initial presentation. The arrow shows a homogeneous 
enlargement of the pituitary with thickening of the stalk.
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Dedicated pituitary protocol magnetic resonance imaging 
(MRI) showed asymmetric enlargement of the pituitary 
gland with a larger more globular component on the right. 
The total gland measured 1.2 cm AP by 1.8 cm transverse by 
0.8 cm craniocaudal, and there was thickening of the pitu-
itary stalk, findings seen with hypophysitis (Figures 1 and 2).

Treatment was initiated with high-dose steroids and thy-
roid hormone replacement. Over the next 2 days, his blood 
sodium level normalized and symptoms resolved. He was dis-
charged on prednisone and levothyroxine. After 1 month, 
follow-up magnetic resonance imaging (MRI) of the pituitary 
revealed markedly diminished enlargement of the gland with 
a mostly empty sella (Figures 3 and 4). Plasma testosterone 

level normalized without testosterone replacement therapy. 
The hypothalamic-pituitary-adrenal axis and the hypotha-
lamic-pituitary-thyroid axis will be evaluated on planned out-
patient follow-up.

Discussion

Hypopituitarism is defined as deficiency of one or more pitu-
itary hormones resulting from diseases of the pituitary gland 
or of the hypothalamus.2,3 The incidence of anterior pituitary 
deficiency has been estimated to be approximately 4 cases 
per 100,000 population with approximately half caused by 
neoplasms. Non-tumor etiologies of hypopituitarism include 

Figure 3. Contrast-enhanced T1-weighted coronal image of the brain, 1 month after initial presentation. The arrow shows a diminished 
enlargement of the gland with a mostly empty sella.

Figure 4. Contrast-enhanced T1-weighted sagittal image of the brain, 1 month after initial presentation. The arrow shows a mostly 
empty sella.
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stroke, infection, trauma, surgery, radiation, and inflamma-
tory disorders.

Hypophysitis is an extremely rare disorder characterized 
by lymphocytic, granulomatous, plasmacytic, or xanthoma-
tous infiltration of the gland and the pituitary stalk. Patients 
with hypophysitis typically present with severe headaches 
and biochemical work up consistent with pituitary/hypo-
thalamic dysfunction, such as adrenal insufficiency, hypo-
thyroidism, and hypogonadism.4 Pituitary biopsy and 
histopathological analysis remains the gold standard, but 
due to the invasiveness, it is rarely performed. The diag-
nosis is based mainly on clinical presentation, laboratory 
tests, and imaging.5,6 MRI often shows a pituitary enlarge-
ment often mimicking an adenoma, pituitary stalk thicken-
ing, with diffuse homogeneous anterior pituitary contrast 
enhancement, and loss of posterior pituitary bright spot on 
T1-weighted imaging.5,7

Lymphocytic hypophysitis, also referred to as autoim-
mune hypophysitis, is the most common chronic inflamma-
tory condition affecting the pituitary gland although the 
cause is often unknown.8

Our patient presented in a similar fashion to those expe-
riencing autoimmune hypophysitis as a complication of 
immune checkpoint inhibitor therapy. Hypophysitis induced 
by anti-cytotoxic T-lymphocyte-associated antigen 4 anti-
body therapy (anti-CTLA-4) has been reported in 0.4% to 
17% of treated patients and more commonly in men.9 ACTH 
and TSH deficiencies are the most commonly reported defi-
cits in these patients, though hypogonadotropic hypogonad-
ism has also been reported. The time of onset of hypophysitis 
averages 6 to 12 weeks following initiation of therapy.9  
The mechanism of anti-CTLA4 induced hypophysitis 
remains unclear, though pituitary autoantibody induction 
and pituitary expression of CTLA4 have been suggested to 
play roles.10

Currently, three vaccines are authorized and recom-
mended in the United States to prevent COVID-19: Pfizer-
BioNTech vaccine, Moderna vaccine, and Johnson & 
Johnson/Janssen vaccine. The first two are mRNA vaccines 
while the latter is a vector vaccine. Reported side effects of 
these vaccines include fever, myalgia, arthralgia, nausea, 
fatigue, and injection site reactions.

Delayed large local reactions to the mRNA-1273 vaccine 
have been reported in which skin-biopsy specimens showed 
lymphohistiocytic infiltrates with CD3+ (including CD8+ 
and CD4+) T cells and some eosinophils.11,12

Our patient received the mRNA-1273 SARS-CoV-2 vac-
cine, a lipid-nanoparticle (LNP)–encapsulated mRNA vac-
cine expressing the prefusion-stabilized spike glycoprotein 
developed by Moderna.13

Recently Frara et al published the main pituitary manifes-
tations of Covid-19, reviewed several reported cases of pitu-
itary apoplexy in the context of pre-existing macroadenomas, 
but no data are yet available on possible occurrence of 
hypophysitis associated with Covid-19 infection.14

To our knowledge, hypophysitis or pituitary apoplexy has 
never been reported with any of the COVID-19 vaccines.

Conclusion

We present a 51-year-old man with no significant medical 
history who developed acute hypophysitis and panhypopitu-
itarism within days of receiving the first dose of the Moderna 
Covid-19 vaccine.

We suspect this case of hypophysitis and acute panhypo-
pituitarism is a result of vaccination for SARS CoV-19 based 
on the time correlation between his symptoms and receipt of 
the vaccine. We can find no other potential etiologies based 
on his history, physical examination, or medication list.

We have not seen any other reports of acute hypophysitis 
following immunization for Covid-19, and we have reported 
this case to the Department of Health Human Services 
Vaccine Adverse Event Reporting System (VAERS) as a 
potential complication of the vaccination. Given the life-
threatening nature of untreated hypopituitarism, it is crucial 
that any additional cases are recognized and are urgently 
managed.
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