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ABSTRACT
With the widespread vaccination of COVID-19 vaccine, a few cases have been reported that COVID-19 
vaccine may cause endocrine disorders. A 59-y-old man presented with a loss of appetite after the first 
COVID-19 vaccination, which resolved spontaneously after 3 d. After the second COVID-19 vaccination, 
the symptoms including the loss of appetite, nausea, and vomiting reappeared and worsened along with 
loss of vision. He was found to have severe hyponatremia, and further investigations revealed secondary 
adrenal insufficiency, secondary hypothyroidism and Rathke’s cleft cyst. The patient responded well to 
glucocorticoid and levothyroxine supplementation, and at 1-y follow-up the patient developed hypogo
nadism. We hypothesize that hypophysitis is probably induced by COVID-19 vaccine and report the rare 
but serious adverse reactions for early recognition and intervention.
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Introduction

A novel coronavirus disease (COVID-19) has become a major 
threat to global health. The pathogen is a novel enveloped 
RNAβ-coronavirus 2 that has been named severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2).1 SARS- 
CoV-2 enters cells of human tissue through angiotensin- 
converting enzyme 2 (ACE2) receptor,2,3 and mainly infects 
the lungs, leading to viral pneumonia, often complicated by 
acute respiratory distress syndrome and sepsis. Timely and 
appropriate vaccination is the key to preventing COVID-19. 
Several types of COVID-19 vaccines, such as mRNA, adeno
viral vectors and inactivated vaccines, have been marketed in 
various countries to reduce infection and mortality rates. It is 
not clear whether there is an increased risk of endocrine dis
ease morbidity after vaccination, but some endocrine diseases 
were reported after vaccination, such as type 1 diabetes 
mellitus,4 thyroiditis,5 Graves’ disease,6 AVP deficiency (cen
tral urolithiasis),7 optic neuritis and pituitary inflammation 
comorbidities,8,9 and even adrenal crisis secondary to 
COVID-19 vaccination in patients with hypopituitarism.10 In 
this paper, we report a case of hypophysitis after COVID-19 
vaccination in a patient with Rathke’s cleft cyst to raise atten
tion to the rare but serious adverse reactions for early recogni
tion and intervention.

Patient presentation

A 59-y-old man who was diagnosed with space-occupying 
lesion of unknown nature in sella turcica area 30 y ago suffered 
from loss of appetite after receiving the first COVID-19 

vaccination, which resolved 3 d later. Twenty-six days later, 
he received the second COVID-19 vaccination. The symptoms 
of decreased appetite had worsened compared to the previous 
one, along with loss of vision, nausea, and vomiting, and he 
came to the clinic with a pulse rate of 58 beats per minute, 
a blood pressure of 114/68 mmHg, and a body weight of 83 Kg. 
He looked tired and spoke slowly. The skin was dry, there were 
no defects in the visual fields, the thyroid was not swollen, the 
hair distribution was normal, there was no mucous edema, and 
the physical examination was otherwise unremarkable.

Laboratory evaluation showed a serum sodium level of 116  
mmol/L (reference range 137–147 mmol/L) suggestive of severe 
hyponatremia. Alanine aminotransferase (ALT) 53 U/L (refer
ence range 5–40 U/L), aspartate aminotransferase (AST) 83 U/L 
(reference range 0–40 U/L), hemoglobin 127 g/L (reference range 
120–160 g/L), serum potassium and the function of kidney was 
normal. Further laboratory tests of thyroid function suggested: 
triiodothyronine 0.77 nmol/L (reference range 0.92–2.79), thyr
oxine 58.00 nmol/L (reference range 58.10–165.20), free triio
dothyronine 2.49 pmol/l (reference range 3.50–6.50), free 
thyroxine 9.50 pmol/l (reference range 10.00–23.00), thyrotropin 
1.933 mlU/L (reference range 0.400–6.710), consistent with cen
tral hypothyroidism. Serum cortisol at 8am was 134.56 nmol/L 
(reference range 198.7–797.5), adrenocorticotropic hormone 
level at 8am was 5.51 pmol/L (reference range < 10.12), and 24- 
hour urinary UFC less than 13.79 nmol/24 h (reference range 
98.0–500.1), suggesting secondary adrenal insufficiency. 
Testosterone level was 20.00 nmol/L (reference range 3.02– 
27.07), prolactin 98.74 uIU/mL (reference range 44.52–375.24), 
luteinizing hormone (LH) 1.07mIU/mL (reference range 1.50– 
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9.30), and follicle-stimulating hormone (FSH) 1.76mIU/mL 
(reference range 1.40–18.10). The low level of LH and FSH 
indicated the gonadal axis may also had been impaired, although 
the patient did not complain of low libido or erectile dysfunction. 
IGF-1 level was 30.35 ng/mL (reference range 60–350), and 
growth hormone 0.030 ng/mL, indicating the growth hormone 
axis damaged. Enhanced MRI of the saddle region displayed 
a cystic lesion within the sella, indicating Rathke’s cleft cyst 
(RCC), no thickening of pituitary stalk (Figure 1).

He was diagnosed with hypophysitis (secondary adrenal 
insufficiency, secondary hypothyroidism, growth hormone 
deficiency) and Rathke’s cleft cyst.

The patient was told that he might need to take prednisone 
and levothyroxine throughout his life, and he might need the 
surgical intervention of the Rathke’s cleft cyst. The patient was 
willing to receive medication but refused surgical treatment. 
He was given oral prednisone tablets of 5 mg and levothyrox
ine sodium tablets of 50ug per d. His blood sodium level 
gradually increased to normal, his appetite improved, and his 
symptoms of fatigue disappeared.

The patient was on regular follow-up. He appeared healthy 
without weight change, and his laboratory tests for serum 
sodium and glucose were in the normal range. At 1 y follow- 
up, his thyroid function was within normal range, his testos
terone level decreased to 4.19 nmol/L with luteinizing hor
mone of 1.29 mIU/mL and follicle-stimulating hormone of 
1.99 mIU/mL indicating secondary hypogonadism. The 
patient had no symptoms of polyuria or polydipsia. He had 
developed the whole anterior pituitary hypofunction without 
the involvement of the posterior pituitary.

Discussion

China’s COVID-19 vaccine is inactivated vaccine with high safety. 
Common adverse reactions are fever, fatigue, and loss of appetite. 
Most of the symptoms are mild and can be relieved on their own 
without medication. As Taieb A mentioned in five cases, the 
pituitary disorder developed after the first dose of the correspond
ing vaccine. Regarding the types of pituitary disorder, five were 
hypophysitis (variable clinical aspects ranging from pituitary 
lesion to pituitary stalk thickness) and three were pituitary apo
plexy. The time period between vaccination and pituitary disorder 
ranged from 1 to 7 d. Depending on each case’s follow-up time, 

a complete remission was obtained in all the apoplexy cases but in 
only three patients with hypophysitis (persistence of the central 
diabetes insipidus).11 The patient‘s symptoms after the first vacci
nation were considered as an adverse reaction instead of hypopi
tuitarism. He was not taken seriously until the occurrence of 
pituitary crisis was diagnosed. However, our patient did not obtain 
a complete remission and progressed to complete pituitary dys
function without diabetes insipidus 1 y later.

Most patients have an insidious onset and slow progression of 
hypopituitarism, and the clinical manifestations are related to the 
rapidity and extent of the pituitary lesions. Infections, trauma, 
vomiting, diarrhea, dehydration, starvation, cold and other stress
ful situations can induce pituitary crisis, which is life-threatening. 
This patient had a history of RCC, which is a congenital develop
mental anomaly. RCCs are non-growing or extremely slow- 
growing, with a mean diameter of usually <10 mm, most of 
which are clinically unremarkable, and often occupy the saddle 
space but may extend upwards in larger sizes. The clinical symp
toms of RCC are mainly caused by localized occupations com
pressing adjacent important structures. Common symptoms 
include headache, visual field disorders, and pituitary endocrine 
dysfunction. The patient never complained of any discomfort 
before. Excluding other stress factors, we considered that the 
current occurrence of hypophysitis was directly or indirectly 
related to the COVID-19 vaccination. Hypophysitis can poten
tially manifest with one or more of the following four clinical 
features: mass effects such as headaches and visual symptoms; 
symptoms of deficiency of anterior pituitary hormones; central 
diabetes insipidus; and hyperprolactinemia. This patient only had 
pituitary dysfunction, no diabetes insipidus, no pituitary enlarge
ment, and no hyperprolactinemia.

After the vaccine became available in December 2020, 
a number of adverse reactions to the vaccine had been reported, 
including endocrine impairment.12,13 Endocrine dysfunction after 
SARS-CoV-2 vaccination reported in the literature mainly 
involves the thyroid, pituitary and adrenal glands. In the thyroid 
gland, the most common disorder was subacute thyroiditis,5 fol
lowed by autoimmune thyroid disease, newly diagnosed or 
relapsed Graves’ disease,6 in addition to cases of painless 
thyroiditis,14 totaling more than 100 cases. Severe hyponatremia 
has been reported after immunization with COVID-19 
vaccine,15,16 which was later confirmed to be syndrome of inap
propriate antidiuresis.16 Murvelashvili N reported a case of 

Figure 1. Enhanced MRI of the saddle region displayed a cystic lesion within the sella (red arrow indication) 12 × 12 × 18 mm. A:Coronal plane; B:Sagittal plane.
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pituitary inflammation following immunization with the mRNA- 
1273 SARS-CoV-2 vaccine, which is the first reported case of 
hypopituitarism possibly associated with immunization against 
COVID-19.9 Morita S reported the case of isolated adrenocortico
tropic hormone deficiency and noted that rare but urgent adrenal 
crises might occur in patients with symptoms of common side 
effects after the new vaccine and pointed that endocrine adverse 
reactions might be induced even after injecting inactivated SARS- 
CoV-2 mRNA vaccine because of the disruption of the autoim
mune system by adjuvants in the mRNA vaccine.17 Especially, the 
risk of post-vaccination pituitary damage increased in patients 
with previous pituitary adenomas or previous asymptomatic 
COVID-19 infection.18,19

Based on the fact that vaccine adjuvants have been widely 
used in human vaccines to enhance the immune response to 
vaccination, the critical role of adjuvants in augmenting 
adverse immune responses has been highlighted in recent 
reports,20,21 and in genetically susceptible individuals, adju
vants may disrupt the host’s immune homeostasis and trigger 
polyclonal activation of B lymphocytes through molecular 
mimicry or other similar pathogenic mechanisms.21

We hypothesized that the possible reasons of hypophysitis after 
vaccination as following. Firstly, induction by adjuvants added to 
the COVID-19 vaccine, which can enhance the body’s immune 
response to antigens or change the type of immune response to 
keep the body in an optimal state of immunity, but may likewise 
induce an immune response in susceptible individuals,22,23 and 
hypopituitarism occurs. Secondly, the virus itself had been shown 
in the literature to be responsible for triggering inflammatory and 
autoimmune diseases.24,25 The expression of ACE2 in the 
hypothalamus was confirmed, making it a probable target for 
SARS-CoV-2.26 A COVID-19-infected patient may present with 
panhypopituitarism or pituitary apoplexy. The concentration of 
viral protein may reach a certain peak a few days after vaccination, 
triggering an autoimmune response9 or systemic inflammatory 
response.27 Thirdly, pituitary hormone dysfunction can occur in 
patients with Rathke’s cleft cysts, which can be manifested clini
cally as hyperpituitary, hypopituitary, or normal pituitary func
tion, which is closely related to the degree of physical compression 
and chemical stimulation of pituitary tissues by the RCC. This 
patient had a history of RCC. He usually lived and worked 
normally with no symptoms, but the diameter of the cyst was 
>10 mm, which had some compression on the pituitary tissue, and 
there might be an underlying impaired adeno-pituitary function, 
which was in the compensatory phase of daily life. The vaccine as 
a stress factor-induced hypophysitis after the vaccination. The 
three factors mentioned above might work together to cause 
pituitary crisis. Pharmacovigilance for post-vaccination must be 
patient-oriented and focus on the health of patients.28

In conclusion, COVID-19 vaccination may induce hypophy
sitis directly or indirectly. We should carefully observe the adverse 
reactions after vaccine injection and evaluate endocrine function if 
necessary, especially in patients with severe hyponatremia and 
hypotension to early recognize the rare but serious adverse reac
tions of COVID-19 vaccine.
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