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Myxedema coma is a critical disorder with high mortality rates. Disruption of the
compensatory mechanism for severe and long-term hypothyroidism by various causes
leads to critical conditions, including hypothermia, respiratory failure, circulatory failure, and
central nervous system dysfunction. Infectious diseases, stroke, myocardial infarction,
sedative drugs, and cold exposure are considered the main triggers for myxedema
coma. A 59-year-old Japanese woman presented with bilateral painful purpura on her
lower legs. She was diagnosed with coexisting immunoglobulin A (IgA) vasculitis and severe
IgA vasculitis with nephritis and was consequently treated with intravenous
methylprednisolone (125 mg/day). However, she rapidly developed multiple organ failure
due to the exacerbation of severe hypothyroidism, i.e., myxedema. Her condition improved
significantly following oral administration of prednisolone along with thyroxine. There was a
delayed increase in the serum free triiodothyronine level, while the serum free thyroxine level
was quickly restored to normal. Rapid deterioration of the patient’s condition after
admission led us to diagnose her as having myxedema coma triggered by IgA vasculitis.
Hence, clinicians should be aware of the risks of dynamic exacerbations in patients with
hypothyroidism. Furthermore, our study suggested that combination therapy with thyroxine
and liothyroninemight prove effective for patients with myxedema coma, especially for those
who require high-dose glucocorticoid administration.

Keywords: glucocorticoid, Hashimoto’s thyroiditis, IgA vasculitis, levothyroxine, liothyronine, myxedema coma
INTRODUCTION

Myxedema coma is an endocrine emergency and fatal disease that is rarely encountered (1).
Annually, 1.08 cases per million people in Japan and 0.22 cases per million people in Spain develop
myxedema coma (2, 3). It can lead to highly critical conditions, such as central nervous system
dysfunction, hypothermia, respiratory failure, and circulatory failure (3). Thus, although the
incidence of myxedema coma is low, early diagnosis and avoidance of overlooking this disease
are required for successful treatment (2).
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Severe and long-term hypothyroidism reduces intracellular
triiodothyronine (T3) levels, thus leading to lessened sensitivity
to high carbon dioxide and low oxygen concentrations,
decreased thermogenesis, diminished cardiac output, and
increased fluid retention. While compensatory mechanisms
maintain homeostasis, various factors—including infectious
diseases, stroke, congestive heart failure, sedative drugs, and
cold exposure [Supplementary Table]—break down this
stability and trigger the development of myxedema coma (4–
8). Respiratory failure (due to hypoventilation), hypothermia,
circulatory failure, and central nervous system dysfunction are
considered the major clinical symptoms of myxedema coma.

Although thepathogenicmechanismof immunoglobulinA (IgA)
vasculitis has yet to be elucidated, it has been suggested that immune
complexes deposit mainly on arterial walls and activate the
complement system (9). Blood vessel wall destruction by
neutrophils causes IgA vasculitis with nephritis (10), the symptoms
of which include tactile purpura on the lower legs, arthritis,
abdominal pain, and nephropathy. Systemic inflammation caused
by autoimmune mechanisms may cause severe hypothyroidism
resulting in the development of myxedema coma by disrupting the
compensatory mechanism for downregulated T3 expression. In
addition, proteinuria related to IgA vasculitis with nephritis may
contribute to thyroid hormone deficiency (11–13). However,
whether IgA vasculitis causes deterioration of hypothyroidism into
myxedemacomarequires further clarification. In addition, it remains
unclear whether liothyronine (LT3) should be administered in
addition to levothyroxine (LT4) to treat myxedema coma, although
the efficacy of combination therapy with LT3 and LT4 has been
demonstrated previously (14–16).

Here, we present a case of myxedema coma triggered by IgA
vasculitis. Dynamic exacerbations of the patient’s condition led
us to establish the diagnosis of myxedema coma. Furthermore,
T3 depression was highlighted in the clinical features of this case
that was treated using glucocorticoids at a pharmacological dose.
Clinicians should be aware of myxedema coma as a critical
disorder that can cause rapid deterioration.
CASE DESCRIPTION

A 59-year-old Japanese woman visited a general outpatient
center of Shimada Hospital, Fukuoka, Japan, complaining of
purpura on both her lower legs and difficulty in walking because
of ankle pain. She had no medical history other than obesity. On
physical examination, her consciousness was clear. Her height,
body weight, and body mass index were 160.0 cm, 113.0 kg, and
44.1 kg/m2, respectively. She had a blood pressure of 101/63
mmHg, a pulse rate of 66 beats/min, a body temperature of
36.5°C, and an oxygen saturation of 93% (room air). Her eyelids,
face, and extremities were edematous; however, no goiter was
observed. Palpable purpura was found on her abdomen and
bilateral lower legs (Figure 1A). Additionally, she complained of
tenderness and exercise pain in her ankles.

Blood tests disclosed renal failure (high serum creatinine levels)
and elevated serum C-reactive protein levels, and arterial blood gas
analysis showed type II respiratory failure (Table 1). Chest X-ray
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demonstrated enlargement of the cardiothoracic ratio by 61.0%
(Figure 1B). Electrocardiography indicated no abnormalities
(Figure 1C), whereas echocardiography revealed left ventricular
diastolic dysfunction; however, no abnormal contractility or
pericardial fluid retention was detected. Atelectasis and mild
pulmonary congestion were observed on computed tomography
(Figure 1D). Furthermore, hypothyroidism (positive for
antithyroid antibodies) and a diffusely atrophic thyroid gland
(visualized by ultrasonography) were suggestive of Hashimoto’s
thyroiditis (Figure 1E). A pathological examination of purpura
revealed vasculitis-compatible features: perivascular infiltration
and nuclear fragmentation of inflammatory cells. Thus, she was
diagnosed with coexisting IgA vasculitis, purpura in the lower legs
and abdominal skin, bilateral ankle arthritis, and nephropathy.
Diagnosis of severe IgA vasculitis with nephritis, indicated by high
serum creatinine level, proteinuria, and hematuria (Table 1,
Figure 2 and Supplementary Figure) led us to administer
glucocorticoids at a pharmacological dose of methylprednisolone
(125 mg/day) intravenously.

A few hours after admission, the patient developed impaired
consciousness, respiratory failure, and circulatory failure.
Hypoxemia and hypoventilation necessitated forced ventilation
by a respirator. Moreover, noradrenaline, dopamine, and
isoprenaline were administered to treat her circulatory failure
along with bradycardia (heart rate < 45 beats/min) and shock.
Impaired consciousness, hypothermia (35.5°C), bradycardia,
type II respiratory failure, and hypothyroidism identified on
the fourth day of admission led to the diagnosis of myxedema
coma based on the diagnostic scoring system for myxedema
coma (17). Thyroid hormone replacement therapy with LT4 and
without LT3 was immediately started at an initial dose of 100 mg
per day through a nasogastric tube. The clinical course of this
case is shown in Figure 2.

Intensive treatment in the intensive care unit with prednisolone
and LT4 (finally adjusted to 250 µg/day) successfully improved the
patient’s condition and recovered thyroid functions; however, she
was extubated and discharged from the intensive care unit after 13
and 26 days, respectively (Figure 2). As for IgA vasculitis with
nephritis, glucocorticoid administration had successfully reduced
proteinuria, with peak elevation observed at 0.66 g/gCr on day 3,
which reduced to 0.26 g/gCr on day 5, andwas finally absent by day
10. In addition, with the reduction in proteinuria and amelioration
of systemic inflammation, the serum albumin level showed
improvement from 2.8 mg/dL (on days 2 and 3) to 3.4 mg/dL (on
day 5), which eventually reached 3.6 mg/dL (on day 10) and was
maintained at steady levels (Figure 2 and Supplementary Figure).
After prednisolonewas tapered to60mg/day, shewas transferred to
anotherhospital toundergo cholecystectomy for cholecystitis.After
1 year, she regularly visits our hospital for follow-up and
medical treatment.
DISCUSSION

We described the first case of myxedema coma triggered by
IgA vasculitis. Rapid deterioration of the patient’s condition
after admission led to the diagnosis of myxedema coma.
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https://www.frontiersin.org/journals/immunology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/immunology#articles


Ito et al. Myxedema Coma and IgA Vasculitis
LT3 administration should be considered as an alternative
treatment for myxedema coma patients requiring concomitant
glucocorticoid administration.

Herein, we presented the first case of myxedema coma that
resulted from the worsening of hypothyroidism and subsequently
exacerbated by IgA vasculitis. Severe hypothyroidism results in a
decreased intracellular T3 concentration, which in turn causes
respiratory insufficiency, hypotension, and hyponatremia (18, 19).
Physiological compensatory mechanisms preventing from
deterioration into critical conditions contribute to the
maintenance of homeostasis. However, stressors increase the
demand for thyroid hormone synthesis, thus leading to advanced
thyroid hormone dysfunction, followed by respiratory failure,
hypothermia, circulatory failure, hyponatremia, and neurological
dysfunction (i.e.,myxedema coma) (6). The systemic inflammation
caused by IgA vasculitis may have promoted the secretion of
cytokines, such as tumor necrosis factor-a, interleukin (IL)-2, IL-
6, and IL-8 (20, 21). This finding was indicated by the high C-
reactive protein levels in our patient. The release of cytokines may
have suppressed catabolism and energy expenditure, resulting in a
decrease and increase in T3 and rT3 levels, respectively (22, 23).
This resulted inadecrease in cardiac outputdue to restrictedcardiac
contraction anddecreased heart rate, which is presumed tohave led
Frontiers in Immunology | www.frontiersin.org 3
to myxedema coma caused by worsening circulatory failure (24).
However, detailed pathological mechanisms of inflammation,
including IgA vasculitis, associated with the development of
myxedema coma have not been clarified. In this context, this
study revealed that autoinflammation can potentially result in the
deterioration of hypothyroidism into myxedema coma.

Proteinuria should be considered a risk factor for exacerbated
hypothyroidism. IgA vasculitis with nephritis associated with
renal failure can be another plausible reason for the development
of myxedema coma. Hypoalbuminemia likely concurrent with
proteinuria (Figure 2) was suggested to contribute to a decrease
in serum thyroid hormone and thyroid-binding globulin levels
(11, 12), leading to inadequate supplies of thyroid hormones to
the heart, liver, brain, and various organs in a systemic manner
(13). Based on the chronic hypothyroidism from Hashimoto’s
thyroiditis, loss of thyroid hormone triggered by IgA vasculitis
with nephritis may have contributed to myxedema coma.

Rapid aggravation of the patient’s condition after admission
led us to diagnose her with myxedema coma. Myxedema coma is
an endocrine emergency with a high fatality rate that necessitates
thyroid preparations as soon as possible (2). Nevertheless,
because myxedema coma occurs suddenly, it is necessary to
grasp the dynamic pathological condition during the course.
A B

D E

C

FIGURE 1 | Images of the lower legs, chest X-ray, chest computed tomography, electrocardiogram, and echocardiogram. (A) Purpura and edema on both
lower legs. (B) Chest X-ray on admission showed mild pulmonary congestion. (C) No abnormalities were found on the electrocardiogram at the time of
admission. (D) Chest computed tomography showed atelectasis and mild pulmonary congestion. (E) Thyroid echo showed diffuse atrophy of the thyroid
gland, irregular surface, and rough and low echo levels inside the thyroid gland. The thickness of the isthmus is 2.6 mm in diameter, which is indicated as
broken line 1.
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Furthermore, delays resulting from failure to diagnose or wait for
confirmation by blood tests have contributed to the high
mortality of this disease (7). In fact, the present patient walked
in our hospital, complaining of IgA purpura without myxedema
coma; yet, she developed myxedema coma within 6 hours.
Therefore, clinicians should be aware of dynamic changes in
the condition of patients with hypothyroidism. Disturbed
consciousness, severe respiratory failure, and heart failure have
been reported as the keys to the diagnosis of myxedema
coma (17).

T3 administration should be considered an alternative
treatment for patients with myxedema coma who require
concomitant glucocorticoid administration. Myxedema coma
is often treated with LT4 alone, as recommended by the
guidelines in the United States (25) and Latin America (26).
Although combination therapy with LT3 and LT4 is not
common (14–16), it has reportedly been effective in
improving the prognosis in certain cases of myxedema coma
Frontiers in Immunology | www.frontiersin.org 4
(27). Additionally, rapid thyroid hormone replacement is
generally avoided because it carries the risk of inducing
myocardial infarction and arrhythmias (28). In this context,
administration of LT3 was hesitated; however, recovery of
serum free T3 levels were delayed in comparison with
normal to high levels of serum free T4 levels (Figure 3) (16).
Moreover, conversion from T4 to T3 has been suggested to be
suppressed in myxedema coma (6), especially in cases where
pharmaceutical levels of glucocorticoids—which suppress the
conversion of T4 to T3 (29, 30) as well as thyroid-stimulating
hormone secretion (31)—are administered. The potential for
exacerbat ion of hypothyro id i sm in response to a
pharmacological dose of glucocorticoid should also be noted.
Combination therapy with both LT4 and LT3 may prove
effective, especially for myxedema coma patients with
diseases requiring glucocorticoid administration.

We encountered a patient with myxedema coma triggered by
IgA vasculitis. Clinicians should be aware of this critical
TABLE 1 | Laboratory data on admission.

Parameters Values Reference
range

Parameters Values Reference
range

Complete blood cell count Endocrinology
WBC, cells/µL 7,600 3,300–8,600 TSH, µIU/mL 52.9 0.5–5.0
Neutrophil, % 91.5 40–74 Free thyronine, pg/mL 0.81 2.3–4.3
Eosinophil, % 2.6 0–6 Free thyroxine, ng/dL 0.14 0.9–1.7
Lymphocyte, % 3.8 18–59 ACTH, pg/mL 22.2 7.2–63.3
Monocyte, % 2.1 0–8 Cortisol, µg/dL 22.0 6.2–19.4

RBC count, cells×104/µL 324 386–492 HbA1C, % (NGSP) 6.4 4.9–6.0
Hemoglobin, g/dL 10.5 11.6–14.8
Hematocrit, % 32.1 35.1–44.4 Immunology
Mean corpuscular volume, fL 99.1 83.6–98.2 C-reactive protein, mg/dL 23.2 0–0.14

Platelet count, cells×104/µL 13.1 15.8–34.8 Anti-TPO Ab, IU/mL 422 <16
Anti-Tg Ab, IU/mL 3,590 <28

Serum chemistry Antinuclear Ab, times <40 <40
Total protein, g/dL 7.8 6.6–8.1 Anti-dsDNA Ab, IU/mL <10 0–12
Albumin, g/dL 3.1 4.1–5.1 Anticardiolipin Ab, U/mL <8 0–9.9
AST, IU/L 21 13–30 PR3-ANCA, U/mL <1.0 <3.5
ALT, IU/L 27 7–23 MPO-ANCA, U/mL <1.0 <3.5
Lactate dehydrogenase, IU/L 226 124–222 Anti-SSA Ab, U/mL <1.0 0–10
Alkaline phosphatase, IU/L 147 106–322 IgA, mg/dL 132 110–410
Blood urea nitrogen, mg/dL 42.3 8–20 HBs antigen Negative
Creatinine, mg/dL 2.18 0.46–0.79 HCV Ab Negative
Sodium, mmol/L 137 138–145 CH50, U/m 55.2 25–48
Potassium, mmol/L 4.0 3.6–4.8 C3, mg/dL 172 86–160
Chloride, mmol/L 96 101–108 C4, mg/dL 35 17–45
Total cholesterol, mg/dL 193 142–248
FPG, mg/dL 104 73–109 Coagulation
BNP, pg/mL 54.3 0–18.4 PT/INR 1.01

APTT, second 29.0 23–36
Blood gas analysis (O2: 3 L/min) D-dimer, µg/mL 4.7 0–1.0
pH 7.37 7.35–7.45
PaO2, mm Hg 78.1 85–95 Urinalysis
PaCO2, mm Hg 53.3 36.4–44.4 Protein, g/gCRE 0.66
HCO−

3 , mmol/L 29.5 22–26 RBC count/HPF 20–29 <1
Lactate, mg/dL 7.7 4–16
PaO2/FiO2 ratio 244
Februa
ry 2022 | Volume 1
Abnormal values are shown in italics. Ab, antibody; ACTH, adrenocorticotropic hormone; ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AST, aspartate
aminotransaminase; BNP, brain natriuretic peptide; dsDNA, double-stranded DNA; FiO2, fraction of inspired oxygen; FPG, fasting plasma glucose; HbA1c, Hemoglobin A1C; HBs,
hepatitis B surface; HCV, hepatitis C virus; HPF, high-power field; IgA, immunoglobulin A; MPO-ANCA, myeloperoxidase–antineutrophil cytoplasmic antibody; PaO2, partial pressure of
arterial oxygen; PaCO2, partial pressure of arterial carbon dioxide; PR3-ANCA, proteinase 3-antineutrophil cytoplasmic antibody; PT/INR, prothrombin time/international normalized ratio;
RBC, red blood cell count; SSA, Sjögren’s syndrome A; Tg, Thyroglobulin; TPO, Thyroid peroxidase; TSH, Thyroid-stimulating hormone; WBC, white blood cell count.
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condition that would be masked by the trigger disorders.
Combination therapy with LT4 and LT3 may be useful for
patients with myxedema come who require supra-physiological
glucocorticoid administration. Further investigation is needed to
confirm our conclusions.
Frontiers in Immunology | www.frontiersin.org 5
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FIGURE 2 | Clinical course after admission. Physical findings: body temperature (closed circles with solid lines), systolic blood pressure (closed triangles with solid
lines), and heart rate (square with broken lines) [lower]; laboratory findings: serum albumin (closed triangles with solid lines), proteinuria (square with broken lines), and
TSH levels (closed circles with solid lines) [middle]; and the contents of medication therapies [upper] are presented.
FIGURE 3 | Progress of FT3 and FT4 during hospitalization. Time course of serum FT4 and FT3 levels are shown. Serum FT4 and FT3 levels are denoted by closed
triangles and circles, respectively. FT4 levels increased and reached above the normal range following levothyroxine administration after 20th day. However, FT3
levels did not increase sufficiently. The shadows represent the normal ranges of serum free T4 and free T3 levels.
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