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SUMMARY

Pituitary apoplexy is an endocrine emergency, which
commonly presents as hypopituitarism. Prompt diagnosis
and treatment can be both life and vision saving.

There are a growing number of published case reports
postulating a link between COVID-19 and pituitary
apoplexy. We report the case of a 75-year-old man who
presented with a headache and was later diagnosed
with hypopituitarism secondary to pituitary apoplexy.
This occurred 1 month following a mild-to-moderate
COVID-19 infection with no other risk factors commonly
associated with pituitary apoplexy. This case, therefore,
supplements an emerging evidence base supporting a
link between COVID-19 and pituitary apoplexy.

BACKGROUND

Pituitary apoplexy is a clinical syndrome caused by
haemorrhagic or ischaemic necrosis of the pituitary
gland, often occurring in pituitary adenomas.! The
pituitary gland (hypophysis) consists of an ante-
rior lobe (adenohypophysis) and a posterior lobe
(neurohypophysis). The adenohypophysis secretes
growth hormone (GH), adrenocorticotrophic
hormone (ACTH), thyroid-stimulating hormone
(TSH), luteinising and follicle-stimulating hormone
(LH/FSH) and prolactin. The neurohypophysis
releases oxytocin and antidiuretic hormone.

The pituitary gland has a rich and complex
vascular supply, making it more susceptible to haem-
orrhage. Blood vessels within pituitary adenomas
may have low fenestration, incomplete matura-
tion and fragmented basal membranes that contain
perivascular spaces filled with red cells and plasma
proteins, which could predispose to haemorrhage.
Indeed, pituitary tumours have a 5x greater risk
of bleeding compared with other brain tumours
due to the glands rich vascularity.” Rapid growth
of a tumour and increased metabolic activity which
outpaces the development of sufficient blood supply
to a tumour creates increased demand, which may
precipitate pituitary apoplexy.’

Pituitary apoplexy is a medical and surgical emer-
gency due to its association with both hormonal
dysregulation, in addition to cerebral ischaemia,
subarachnoid haemorrhage, brain strokes and
death. Prompt recognition and treatment is there-
fore vital. This case describes an atypical case of
pituitary apoplexy in an otherwise healthy man as it
was not preceded by commonly known risk factors
which include hypertension, anticoagulant therapy,
major surgery and head trauma, and makes possible

the link between novel coronavirus infection and an
apoplectic event.”

A growing number of case reports have been
published, which propose a link between pituitary
apoplexy and concomitant or preceding COVID-19
infection. Although there are an increasing number
of reports, literature remains scarce on this topic
and therefore each case builds our collective knowl-
edge and helps identify previously unknown associ-
ations and risks.

COVID-19 is a highly contagious and often lethal
virus. It is complex and even after recovery, can have
a devastating effect on patients’ lives. While there
have been great advances in our understanding of
COVID-19 within a very short span of time, much
is still unknown. With COVID-19 still prevalent
across the UK and many other parts of the world,
it is important to consider the possible effects on
more rare medical presentations. A number of
case reports have been published which propose a
link between pituitary apoplexy and COVID-19.
As such we believe COVID-19 was likely to be a
causative factor in the development of pituitary
apoplexy in this instance.

CASE PRESENTATION

A 75-year-old man was referred to hospital by
his general practitioner (GP) for investigation of
suspected hypopituitarism. He was usually well,
with a medical history of irritable bowel syndrome
and a previous Mallory-Weiss tear.

Recent medical history consisted of a COVID-19
infection approximately 6 weeks prior to his current
presentation to hospital. At the time, the patient
had attended Accident and Emergency with symp-
toms of increasing shortness of breath on exertion
and an 8-day history of a dry cough. A nasopha-
ryngeal swab was positive for SARS-CoV-2 RNA.
Chest X-ray showed bilateral mid to lower zone
shadowing, in keeping with COVID-19 infection.
Oxygen saturations were 96% on room air, drop-
ping to 92%-93% on ambulation. Arterial blood
gas (on room air) showed that the patient was
mildly hypoxaemic (table 1). C reactive protein was
raised and he was mildly hypokalaemic, but blood
results were otherwise unremarkable (table 1).
The patient elected to self-discharge from hospital
against medical advice, he did not receive any treat-
ment during his time in hospital.

One month later, the patient attended hospital
following a sudden onset of severe frontal head-
ache and a 1-week history of fevers up to 40°C.
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Table 1 ABG and blood results from first hospital admission Table 3  Blood results from third admission to hospital
Test Result Reference range Test Result Reference range
pH 7.46 7.35-7.45 White cell count (x10°/L) 5.4 4.0-10.0
pO, (kPa) 9.51 11.0-14.0 Sodium (mmol/L) 128 133-146
pCO, (kPa) 434 4.70-6.40 Potassium (mmol/L) 43 3.5-5.3
Bicarbonate (mmol/L) 24.6 22.0-29.0 CRP (mg/L) 29 <5

Lactate (mmol/L) 0.9 0.4-0.8 Random serum glucose (mmol/L) 5.7 <11
White cell count (x10°/L) 4 4.0-10.0 9am serum cortisol (nmol/L) 57 133-537
Neutrophils (x1 09/L) 2 2.0-7.0 Free T4 (pmol/L) 6.9 10.5-24.5
Lymphocytes (x10°/L) 1.3 1.0-3.0 Thyroid-stimulating hormone (mU/L) 0.1 0.27-4.2
Sodium (mmol/L) 137 133-146 Testosterone (nmol/L) <0.5 6.7-25.7
Potassium (mmol/L) 3.2 3.5-5.3 Luteinising hormone (unit/L) <1.0 1.7-8.6
CRP (mg/L) 48 <5 Prolactin (mU/L) 64 0-323

CRP, C reactive protein. Insulin-like growth factor 1 (ug/L) 37 21.9-215.8

Additionally, he described feeling increasingly drowsy and ‘out
of it’; and reported a 3-day history of constipation. On exam-
ination, the patient was noted to be drowsy and somewhat slow
to answer questions; however, was fully orientated and Glasgow
Coma Score was 15. There was periorbital tenderness to palpa-
tion. Cranial nerve and peripheral neurological examinations
were normal, and review of systems did not reveal any obvious
source of infection that would explain the patient’s fever.

Blood tests revealed that he was hyponatraemic but measured
electrolytes were otherwise all within range. CRP was raised,
however, white cell count was normal (table 2). The patient
did not have a COVID-19 swab on this admission. Chest X-ray
appearance was unremarkable.

The headache was attributed to a likely underlying viral
infection and dehydration. He was discharged with a course
of coamoxiclav and metronidazole for treatment of suspected
diverticulitis and advised to reseek medical advice if his symp-
toms were to get worse.

The patient’s GP arranged for further blood tests in the
community to investigate ongoing symptoms of lethargy and
drowsiness. The results revealed a picture consistent with ante-
rior panhypopituitarism, as evidenced by dysfunction of the
pituitary—adrenal; pituitary—thyroid and pituitary—gonadal axes
(table 3). The patient was referred to hospital for urgent inves-
tigation and treatment. Ideally, serum ACTH level would have
been measured to confirm secondary hypoadrenalism, however,
this was unfortunately not done at the time.

On admission, the patient reported persistent symptoms
of increasing lethargy and tiredness, however, the headache
had now resolved. He was additionally reporting memory
loss, feeling light-headed when standing, as well as peripheral
oedema. Lying and standing blood pressure was not performed.
The patient was clear that these symptoms were of recent onset.
Systemic examination looking for stigmata of endocrine disease
revealed no evidence of chronic pituitary insufficiency. There
was no preceding history of reduced frequency of shaving or
sexual dysfunction, and he had normal distribution of body

Table 2 Blood results from second admission to hospital

Test Result Reference range
White cell count (x10%/L) 6.5 4.0-10.0

Sodium (mmol/L) 132 133-146
Potassium (mmol/L) 4.2 3.5-5.3

CRP (mg/L) 16 <5

CRP, C reactive protein.

CRP, C reactive protein.

hair, all suggestive that the low testosterone level was of recent
onset. There was no neurological or visual field deficit on the
examination.

The patient was started on intravenous hydrocortisone
replacement pending further investigations.

INVESTIGATIONS

Imaging was performed to investigate for suspected pituitary
apoplexy with an underlying pituitary adenoma. CT imaging
demonstrated a rounded mass within the pituitary fossa 11 mm
in diameter and of increased attenuation than the adjacent brain.
The average attenuation value of the lesion was measured as 65
HU, which corresponds with a fresh blood clot (less than 1 week)
(figure 1).

A subsequent MRI scan performed 2days later revealed
a 12mm mass located anteriorly within the pituitary gland,
extending upwards into the suprasellar cistern but not
compressing the optic chiasm. Within the pituitary there was
a large area of high signal on T1-weighted imaging consistent
with the presence of methaemoglobin. The MRI appearance of
fresh blood clot is complex due to gradual decomposition of
the haematoma in the sequence oxyhaemoglobin, deoxyhae-
moglobin, methaemoglobin and haemosiderin. Only methae-
moglobin causes increased signal on T1-weighted images. The
low signal crescent adjacent to the area of increased signal may
represent either deoxyhaemoglobin or methaemoglobin as not
all areas of a haematoma decompose at the same rate (figure 2).
The MRI appearances were consistent with haemorrhage into
a pre-existing pituitary macroadenoma, confirming pituitary
apoplexy.

The MRI images also showed an incidental finding of a small
area of high signal in the left occipital lobe, with appearances
suggestive of a subacute infarct. However, the images were later
reviewed by a stroke medicine consultant who advised that there
was no evidence of stroke.

Formal assessment of the patient’s visual fields showed no
deficit.

OUTCOME AND FOLLOW-UP

Following the commencement of hydrocortisone, thyroid
replacement was started in the form of levothyroxine. Serum
sodium levels normalised following initiation of medical treat-
ment. He did not require testosterone replacement as he did
not have any symptoms or signs of hypogonadism. The patient
was followed up 2weeks postdischarge. He reported feeling
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Figure 1 Sagittal reformat of CT scan showing high attenuation mass
in pituitary fossa (large arrow). Note that a low attenuation artefact
due to beam hardening from adjacent bone obscures the anteroinferior
portion of the pituitary fossa (small arrow).

‘renewed’ with the medications, saying that his energy levels
were better, and his ankle oedema had resolved. A follow-up
MRI scan showed reduction in the size of the haemorrhagic
lesion (figure 3).

The case and imaging was reviewed at the tertiary endocri-
nology multidisciplinary team meeting. There was a consensus
that no neurosurgical input was required immediately, and a deci-
sion was made to continue with hormone replacement therapy
and to monitor the pituitary macroadenoma with a repeat MRI
after 6 months.

DISCUSSION

COVID-19 has posed a multitude of challenges to the medical
profession, and our understanding of how it affects different
bodily systems remains incomplete. Pituitary apoplexy

Figure 2 Unenhanced (left) and contrast-enhanced (right) T1-
weighted sagittal MRI scans demonstrate an area of high signal
within the enlarged pituitary gland due to methaemoglobin (large
arrow) and a smaller crescentic area of the haematoma at a different
stage of evolution (small arrow). There is normal enhancement of the
compressed pituitary tissue and pituitary stalk (paired arrows right
image).

Case report

Figure 3  Follow-up T1-weighted sagittal MRI scan demonstrates
reduction in size of the haematoma with change in superior aspect of
pituitary gland from convex to concave (arrow).

constitutes an endocrine emergency which requires prompt
recognition and management. This case demonstrates a poten-
tial link between COVID-19 infection and pituitary apoplexy,
although this remains speculative at this point in time. Known
risk factors for pituitary apoplexy include, but are not limited
to, pituitary adenoma, angiography, orthopaedic and cardiac
surgery, anticoagulation, pituitary dynamic testing and hypoten-
sion and hypertension.® Despite this, over 50% of apoplexy has
no understood or discovered precipitating event.

Our case of a normally well man presenting with pituitary
apoplexy in the context of undiagnosed pituitary adenoma and
recent COVID-19 infection contributes to the growing number
of similar acknowledged cases. The relationship between over-
whelming infection inciting both a stress and inflammatory
response leading to vascular dysfunction and predisposing to
cerebrovascular events can reasonably be speculated on.” In this
case, however, our patient presented with clinical signs which
were borderline for meeting criteria for hospitalisation, indi-
cating a more moderate course of disease. This suggests that
vascular dysfunction was not the likely major mechanism leading
to apoplexy, although understanding that the vascular fragility of
the pituitary gland increases this risk.

During the COVID-19 pandemic, a growing number of
case reports with similar clinical narratives as described in our
scenario have been published. These include that of a young
male with undiagnosed pituitary macroadenoma, admitted
with COVID-19 PCR positive infection, and subsequent pitu-
itary cerebrovascular accident and sadly fatality.® Here, central
nervous system involvement of COVID-19 is postulated as
a potential mechanism of endothelial dysfunction resulting in
pituitary apoplexy and associated morbidity. A more recent
case of a 44-year-old healthy woman with undiagnosed pitu-
itary macroadenoma, presenting with concomitant COVID-19
infection requiring hospitalisation and pituitary apoplexy has
been published.” Again, the authors draw on both the physical
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location of COVID-19 infection giving advantage to CNS infec-
tion, as well as likely endothelial dysfunction, platelet derange-
ment, coagulopathy and the understood fragility of the pituitary
vasculature as possible explanations for this clinical scenario.

It is widely accepted that for COVID-19 to enter cells
they must express both ACE-2) receptors and serine protease
TMPRSS2.1° ! Studies have shown ACE-2 receptor expression
in gonadotrophs, lactotrophs, somatotrophs and corticotrophs,
although in low levels, as well as TMPRSS2 pituitary expres-
sion."* ¥ This supports the possibility of direct COVID-19
infection of the pituitary, and may explain the event of pituitary
apoplexy in more moderate COVID-19 illness as described in
both this and other published case reports.

Patient’s perspective

Following a somewhat-doubtful positive result on a COVID-19
home test, | was first taken to hospital in November 2020
(without a chance to say goodbye to my wife), stayed overnight
in an open COVID-19 ward but self-discharged in the morning,
arguing that | felt this was a very dangerous place as the
nearest patient to me seemed to be very infectious, even in his
fitful sleep. At home, | was provided with equipment to record
my temperature, blood oxygen, and blood pressure and had
telephone checks with my GP during the isolation period.

Towards the end of December, | again returned to hospital,
this time because of a day’s long splitting headache, fever
and constipation, as | thought. Over a couple of day visits,
investigations found | had diverticulitis, an abnormality in the
heart rhythm, some issue in the lungs, a region of the brain
declared ‘infarcted' and a suspicion of a faulty pituitary, the
last due to the insight of my GP in co-operation with the
endocrinology consultant.

Another visit, at the guidance my GP, led to an admission
to the hospital for several days during which | was prescribed
varying levels of hydrocortisone; levothyroxine; adcal;
lansoprazole; atorvastatin; and clopidogrel. | also had blood
thinning injections, routine physical checks, quite a few blood
tests, chest X-ray, ECG tests, an MRI scan and an eye test. | had
thought | was a fairly healthy, if sleepy, individual, taking a pain-
killer every now and then!

| am astounded by, but very grateful for my very thorough
and still on-going examinations at this very difficult time of
the pandemic, together with the unfailing courtesy shown to
me by all staff, even when | was being irrational. | continue
with the same medicaments and have noticed a considerable
improvement mentally and physically, so am able to give my
wife more support and feel energised to tackle issues | have
previously ignored. | feel | have been given a new lease of life
and will not forget it. Thank you.

Learning points

» Repeated admissions in well individuals often links to serious
pathology.

» COVID-19 may increase the risk of pituitary apoplexy, and we
should be vigilant for signs of this.

» A more insidious pathological link between COVID-19 and
apoplexy may exist in addition to severe inflammatory
response

Our patient presented with subtle and non-specific symptoms,
which could easily have been attributed to other pathology in
both primary and secondary care settings. Patients in Singapore,
monitored post-COVID-19, presented with transient hypotha-
lamic—pituitary—adrenal (HPA) axis dysfunction manifesting in
hypocortisolism.'* Additionally, ACTH production has been
shown to be increased during moderate COVID-19 infection,
but significantly decreased in those who were critically unwell,
despite no change in GH, TSH or LH/FSH in either group.'? It
is possible that HPA axis dysfunction may contribute to symp-
toms attributed to ‘Long COVID-19° syndrome like fatigue
and memory loss."> Although this consequence of COVID-19
infection is likely more common than acute vascular events, an
assumption about the cause of hypocortisolism in these patients
may lead to a delay in diagnosis of more serious pathologies,
such as apoplexy in our presented case. Therefore, a full pitu-
itary panel performed early may help delineate between aetiolo-
gies and prevent delay of treatment.

Due to rising case reports, it seems reasonable that further
research is done to elucidate any potential relationship between
COVID-19 infection and apoplexy. Despite the rarity of this
endocrine emergency, the prevalence of COVID-19 suggests that
more patients with underlying diagnosed or undiagnosed pitu-
itary tumours may be exposed to COVID-19. These patients may
be at increased risk of pituitary dysfunction and apoplexy, and if
this is the case, we as a medical profession must be conscious of
this risk as symptoms such a lethargy and headache can often be
attributed to viral illness alone.
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