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Background Cardiac tamponade is a rare but serious manifestation of autoimmune polyglandular syndrome Type 2 (APS 2). Patients often
present with symptoms of thyroid dysfunction and adrenal insufficiency, but the insidious onset of the disease may lead to de-
layed diagnosis, which can progress rapidly to haemodynamic instability requiring urgent intervention.

Case summary A 39-year-old previously healthy male was admitted with cardiac tamponade complicated by cardiac arrest requiring emergent
pericardiocentesis. An extensive work up revealed primary adrenal insufficiency and Hashimoto’s thyroiditis. His positive auto-
antibodies to thyroid peroxidase and 21-hydroxylase combined with rapid improvement with initiation of corticosteroids and
levothyroxine confirmed a diagnosis of APS 2.

Discussion Although this disease is often difficult to diagnose given its vague symptoms, it should be considered in the differential diagnosis
for young patients presenting with pericardial effusion or cardiac tamponade of unknown origin. Early diagnosis and manage-
ment are critical and often result in rapid improvement after appropriate treatment.

ESC Curriculum 2.2 Echocardiography ® 7.3 Critically ill cardiac patient

Learning points

e Cardiac tamponade can be a rare but deadly manifestation of primary adrenal insufficiency disease and autoimmune polyglandular syn-
drome Type 2.

e Evenin patients without known risk factors, haemodynamic instability in the setting of an acute pericardial effusion should be considered
tamponade until proven otherwise.

e Early, definitive treatment often allows for quick recovery in these patients arrived.

e Patients with rare diseases benefit from a broad differential and a multidisciplinary team approach to diagnosis and management.
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Introduction

Autoimmune polyglandular syndrome Type 2 (APS 2), also called
autoimmune polyendocrine syndrome or polyglandular autoimmune
syndrome Type 2, describes the co-occurrence of autoimmune ad-
renal insufficiency with autoimmune thyroid disease and/or Type 1
diabetes mellitus. It is a rare syndrome, with an incidence estimated
as 1.4—4.5 per 100 000. Patients often present with symptoms of thy-
roid dysfunction and non-specific symptoms of adrenal insufficiency.
However, the disease occasionally presents with life-threatening car-
diac tamponade. The below case describes a young, otherwise
healthy patient who presented with acute onset cardiac tamponade,
ultimately leading to a diagnosis of APS 2.

Timeline

Arrival to the ED (Day 0): A 39-year-old male with no past medical
history presented with epigastric pain. Vital signs were significant for
tachycardia to 108, hypotensive to 80/39, tachypnoeic to 24 with
oxygen saturation 100%, prompting aggressive fluid resuscitation

1 h after arrival (Day 0): laboratory findings largely unremarkable but
still hypotensive. Echocardiogram with mild pericardial effusion with
no evidence of right atrium or ventricle compromise

3 h after arrival (Day 0): Developed progressive hypoxaemia
requiring intubation

4 h after arrival (Day 0): Pulseless electrical activity cardiac arrest for
6 min with return of spontaneous circulation (ROSC) following
Advanced Cardiovascular Life Support (ACLS)

5 h after arrival (Day 0): Transferred via helicopter to medical
intensive care unit at a tertiary care centre on norepinephrine
3 mcg/kg/min, phenylephrine 9 mcg/kg/min, and vasopressin
0.03 mcg/kg/min

7 h after arrival (Day 0): Repeat echocardiogram with large
pericardial effusion with reduced ventricular filling. Underwent
emergent pericardiocentesis but still required vasopressors

Day 3: Found to have elevated thyroid-stimulating hormone (TSH)
and low free thyroxine (T4), random cortisol of <0.05 and his
cosyntropin stimulation test revealed an elevated
adrenocorticotropic hormone (ACTH) and undetectable
cortisol. Started on high-dose corticosteroids and levothyroxine
with improvement in haemodynamics

Day 4: Extubated and weaned off of vasopressors

Day 6: Transferred out of the intensive care unit

Day 12: Discharged home

Three months after discharge: Readmitted to the hospital with mild
pericarditis (without tamponade), discharged after 2 days on

colchicine and ibuprofen.

Case presentation

A 39-year-old male with no significant past medical history presented
to the emergency department with 3 months of unintentional weight
loss and 2 days of worsening epigastric pain. On initial presentation

to the outside hospital, he was afebrile, tachycardic to 108, hypoten-
sive to 80/39, tachypnoeic to 24 with oxygen saturation 100% on
room air. His physical examination on arrival was notable only for dif-
fuse hyperpigmentation. His initial work up revealed a slight leucocyt-
osis to 10.3 x 107/L (reference range: 4.0-10.0 x 10%/L), sodium of
128 mmol/L (reference range: 136145 mmol/L), C-reactive protein
elevated at 3.1 mg/dL (reference range <0.30 mg/dL), B-type natri-
uretic peptide pro (proBNP) of 1,428.0 pg/mL (reference range
<125 pg/mL) and a negative troponin. He was resuscitated with
4 L of normal saline without improvement in his blood pressure.
His initial electrocardiogram (ECG) showed sinus tachycardia and
low voltage without electrical alternans (Figure 1A). His chest X-ray
showed increased bilateral interstitial markings without any focal in-
filtrates. Computed Tomography Angiography (CTA) was negative
for pulmonary embolus but revealed a trace pericardial effusion.
An initial transthoracic echocardiogram (TTE) before intubation de-
monstrated a mild-to-moderate pericardial effusion without evi-
dence of right atrial or ventricular collapse (Figure 2A), mildly
increased right atrial pressure as evidenced by IVC diameter measur-
ing <2.1 cm and collapsing <50% with a sniff. There was also in-
creased variation of mitral inflow velocities on which the official
report did not comment (Figure 2B). Left ventricular ejection fraction
(LVEF) was estimated by visual assessment to be preserved at 55—
60%. The patient became progressively altered requiring intubation
for airway protection. Despite these interventions, he was acidotic
to an arterial pH of 7.04 and had a pulseless electrical activity arrest
for 6 min requiring Advanced Cardiovascular Life Support, after
which return of spontaneous circulation was achieved. He subse-
quently required three vasopressors and was airlifted to the medical
intensive care unit at a tertiary care centre for further management.

The patient arrived to our unit on norepinephrine 3 mcg/kg/min,
phenylephrine 9 mcg/kg/min, and vasopressin 0.03 mcg/kg/min.
Repeat TTE showed evidence of tamponade physiology including a
large circumferential pericardial effusion measuring 2.6 cm and dia-
stolic collapse of the right ventricular free wall (Figure 2C and D).
Respiratory variation in inflow velocities is more difficult to interpret
in an intubated patient (Figure 2E and F). A left-sided pleural effusion
was also noted on TTE, whereas a right-sided pleural effusion was
noted on transesophageal echocardiography (TEE). His TEE also
showed mild global hypokinesis with LVEF decreased to 40-45%.
The patient underwent emergent pericardiocentesis with the re-
moval of 200 mL of serosanguinous fluid (Figure 2G and H) leading
to improvement in his haemodynamics. The patient arrived at the
cath laboratory and pressors were titrated during the procedure
to support perfusion. About 1 h after completion of the pericardio-
centesis, the patient had been weaned off phenylephrine but re-
mained on norepinephrine and vasopressin. His repeat ECG
(Figure 1B) continued to show low voltage.

Given the unclear aetiology of his tamponade, a broad infectious
and autoimmune work up was sent (Table 1). His thyroid-stimulating
hormone (TSH) was elevated to 30 plU/mL (reference range: 0.27—
0.42 plU/mL) with a T3 of 67.3 ng/dL (reference range: 72—153 ng/
dL) and a free T4 of 0.34 ng/dL (reference range: 0.8—1.7 ng/dL).
His random cortisol was <0.05 pg/dL and his cosyntropin stimula-
tion test revealed an elevated adrenocorticotropic hormone
(ACTH) and undetectable cortisol, leading to a diagnosis of primary
adrenal insufficiency. Computed tomography of the abdomen
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Figure 1 Electrocardiograms. The patient initially presented with tachycardia and low voltage (A), the latter of which did not resolve immediately

after pericardiocentesis (B).

showed slightly atrophic adrenal glands bilaterally. Further auto-
immune work up was significant for an elevated antinuclear antibody
(1:80, dense fine speckled), as well as an elevated thyroid peroxidase
antibody and 21-hydroxylase antibody level. High-dose corticoster-
oids and levothyroxine were initiated on hospital Day 3, and the pa-
tient showed marked improvement; he was extubated and weaned
off all vasopressors by hospital Day 4. The combination of auto-
immune adrenal insufficiency and autoimmune thyroid disease con-
firmed a diagnosis of APS 2.

The patient was admitted to the hospital for 12 days (6 of which
were in the intensive care unit). Repeat TTE on hospital Day 2 and
Day 4 demonstrated bilateral pleural effusions. Following the
pericardiocentesis, electrocardiogram continued to show low

voltages. The patient’s LVEF recovered to 55-60% by hospital Day
7.He was discharged home on hydrocortisone 20 mg in the morning,
hydrocortisone 10 mg at night and levothyroxine 125 mcg daily with
close follow-up.

Twelve weeks later, he presented to the hospital with pleuritic
chest pain, upper abdominal pain, and nausea and was readmitted
briefly with pericarditis. CTA showed small pericardial effusion
with pericardial thickening and trace bilateral pleural effusions
noted, whereas TTE showed trivial pericardial effusion without
evidence of haemodynamic compromise. The patient was treated
with intravenous fluids, stress dose hydrocortisone, ibuprofen, and
colchicine before being discharged home with outpatient
follow-up.
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Figure 2 Transthoracic echocardiograms. Initial echo at the outside hospital did not reveal right ventricular diastolic collapse (A), but did show
increased variability of mitral inflow velocities (B). Repeat echo at our tertiary hospital showed right ventricular diastolic collapse (C and D), while
variations in inflow velocities partially reflected the patient’s intubated status (E and F). In the cath laboratory (G), ~200 mL was removed, which

essentially resolved the effusion (H).
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Table 1 Presenting laboratories and work up

Test

Result

Reference

Chemistry
TSH

T3, total
Free T4
ACTH
Cortisol

Immunology

Thyroid peroxidase Ab
21-hydroxylase Ab

Adrenal total auto Ab
Glutamic acid decarboxylase
IGF-1

ANA

ANCA panel (c-ANCA,
p-ANCA)

Myeloperoxidase Ab

Proteinase 3 Ab

RF

dsDNA Ab, IgG

SS-A

SS-B

Smith Ab

Scleroderma (Scl-70)

Jo-1 Ab

IL-6

Microbiology

Babesia

Treponema pallidum, serum

Respiratory viral panel

Cytomegalovirus

Enterovirus and parechovirus

Lyme antibodies

Anaplasma, DNA PCR

Epstein—Barr Virus

Cryptococcal Ag

Fungitell (1-3)-B-D-glucan

Aspergillus galactomannan
antigen

Histoplasma Ag, urine

Legionella and S. Pneumo

30
67.3
0.34
560

<0.05

182
Positive
Negative

0.0

33

1:80 (dense fine

speckled)
Negative

238
<0.7
<10

0.8

0.6

0.6

25

0.8

0.3
619

Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Not detected
Negative
Negative
Negative

Negative
Negative

0.27-0.42 plU/mL

72-153 ng/dL
72-153 ng/dL
7.2-63.3 pg/mL
Variable, 0.2—
18 pg/dL

<34 IU/mL
Negative
Negative
<0.02 nmol/L
53-331 ng/mL
<1:80

Negative

<3.5 ElIA U/mL
<2.0 EliA U/mL
<14 IU/mL
<0.10 lU/mL
<7 ElA U/mL
<7 EliA U/mL
<7 EliA U/mL
<7 EliA U/mL
<7 EliA U/mL
<7.0 pg/mL

TSH, thyroid-stimulating hormone; ACTH, adrenocorticotropic hormone; Ab,
antibody; Ag, antigen; IGF-1, insulin-like growth factor; ANA, antinuclear antibody;
ANCA, antineutrophil cytoplasmic antibody; RF, rheumatoid factor; SS, Sjégren’s

syndrome; IL-6, interleukin-6

Discussion

Autoimmune polyglandular syndrome Type 2 is a rare immunoendo-

crinopathy affecting the adrenal glands and the endocrine pancreas

and/or the thyroid. Although APS 2 can affect individuals across
the lifespan, onset occurs most commonly between the age of 30
and 40 with a female predominance (femalemale ratio ranging
from 1.8 to 4.0)."~

Specific HLA haplotypes have been found to be associated with
autoimmune adrenal insufficiency in APS 2."*¢ However, the patho-
genesis remains poorly elucidated. One theory involves the develop-
ment of autoantibodies against antigens from the same embryologic
germ layer, but this would not explain the autoimmune disease in or-
gans from different germ layers or why endocrine organs seem pref-
erentially affected in these syndromes while other organs from
within the same germ layer would be unaffected.” Loss of regulatory
T-cell function could help explain autoimmunity against multiple tar-
gets and organ systems.® It also remains unclear if the loss of toler-
ance to multiple antigens occurs simultaneously or sequentially.’

Patients often present with symptoms of thyroid dysfunction (ei-
ther hypothyroid or hyperthyroid) and non-specific symptoms of ad-
renal insufficiency (including fatigue, weight loss, decreased appetite,
and abdominal pain). In addition, patients may present with other
autoimmune conditions including vitiligo, hypogonatropic hypo-
gonadism, autoimmune hepatitis, alopecia, pernicious anaemia, myas-
thenia gravis, or Sjégren syndrome.'>’ Owing to cortisol and
aldosterone deficiencies, general laboratory findings in patients
with primary adrenal insufficiency include hyponatraemia, hyperka-
laemia, Type IV renal tubular metabolic acidosis, hypoglycaemia or
decreasing insulin requirements, hypercalcaemia, mild normocytic
anaemia, lymphocytosis, and mild eosinophilia.”®

Diagnosis  involves function  tests.
Autoantibodies glands 21
hydroxylase antibodies, adrenal cortex antibodies), thyroid (thyroid

serologies and organ

against the adrenal
peroxidase antibodies, thyroglobulin anitbodies), and pancreas (glu-
tamic acid decarboxylase autoantibodies, insulin autoantibodies, islet
cell cytoplasmic autoantibodies, tyrosine phosphatase-like autoanti-
bodies, and insulinoma-associated 2 autoantibodies) are often present.
There are no specific imaging findings in APS 2; the adrenal glands of-
ten appear normal but may become atrophied later in the course.”

Pericardial effusions have been reported in primary adrenal insuf-
ficiency, and in recent years, there have been multiple case reports of
patients with APS 2 initially presenting with pericardial effusion and/
or cardiac tamponade (Table 2).°~'® The pathogenesis of the effusion
in APS 2 may result from autoimmune inflammation of the pericar-
dium with resulting inflammatory reaction and fluid accumulation.

Tamponade physiology may develop more easily in the setting of
primary adrenal insufficiency due to several factors. First, aldosterone
deficiency results in mild intravascular volume depletion, which de-
creases right-sided filling and allows right atrial and ventricular col-
lapse.”"""3 Second, baseline cortisol deficiency results in decreased
vascular tone, and therefore propensity towards hypotension.®
Finally, these patients lack a stress response and are therefore at
higher risk for haemodynamic instability and shock in the acute set-
ting."%™ In our patient, the aetiology of cardiac arrest was likely
multifactorial, including distributive shock secondary to adrenal crisis,
worsening severe acidosis, and tamponade physiology. The persist-
ence of refractory shock at our tertiary care hospital reflected con-
tinued adrenal crisis and worsening tamponade physiology, as
removal of the pericardial fluid resulted in immediate, although par-
tial, improvement in haemodynamics.
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Nine reported cases of tamponade in APS 2 are summarized in
Table 2. Several themes emerge from these case reports, and the cur-
rent case reflects each of these themes. First, patients were relatively
young (aged 21-58 years old) and healthy, aside of pre-existing auto-
immune disease. Although there is a female predominance for APS 2,
two-thirds of the published tamponade cases occurred in males. In
addition, these patients presented with non-specific symptoms, but
physical examination revealed signs of tamponade physiology.
Interestingly, the amount of fluid responsible for haemodynamic in-
stability in these patients may be relatively small. From the six cases
in which the volume of pericardial removed was reported, two had
<200 mL removed. Finally, pericardial effusion often recurs, necessi-
tating frequent adjustment of hormone replacement and often peri-
cardial window; among the nine cases, four had recurrent
tamponade, two had recurrent pericarditis, and one had recurrent
pleural effusions. In our case, the patient was a young healthy male
who presented with non-specific symptoms, atrophic adrenal glands,
accumulation of 200 mL of pericardial fluid causing haemodynamic
instability, and has had at least one episode of recurrent pericarditis
following initial diagnosis.

Conclusion

Cardiac tamponade is a rare but serious manifestation of APS
2. Although this disease is often difficult to diagnose given its vague
symptoms, it should be considered in the differential diagnosis, espe-
cially in young patients presenting with cardiac tamponade of un-
known origin. Early diagnosis and management are critical and
often result in rapid improvement after the initiation of
corticosteroids.
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