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Introduction

Fatal cases of hyperparathyroid crises have been reported as
early as 1950s before parathyroid hormone (PTH) assay was
available with autopsy confirmation of the diagnosis. In 1958,
Hewson and Burlington reported a case of sudden death of a 38-
year-old truck driver nine hours after admission for nausea,
vomiting, lethargy and serum calcium 18.9 mg/dL. The
parathyroid adenoma was confirmed at autopsy.® Hyperpara-
thyroid crisis has been variously termed as symptomatic
hyperparathyroidism, acute hyperparathyroidism, parathyroid
storm, etc. in the past. During 1960-70s, 2.5% -6% cases of
hyperparathyroidism presented as hyperparathyroid crises.??

With advent of automated serum analysis, hyperparathyroidism
usually presents as asymptomatic hypercalcemia with elevated
intact PTH assay. Parathyroid ultrasound and sestamibi nuclear
medicine scan can localize the parathyroid glands preopera-
tively. However, fatal cases of hyperparathyroidism continues
to be reported after the millennium.2413

Case Presentation

A 64-year-old healthy non-smoker male presented to a
community hospital emergency room with acute back pain for
one week. Severe hypercalcemia and renal failure were noted
prompting admission directly to the ICU. He had no significant
past medical, surgical or family history. Physical examination
was unremarkable except for right lower back tenderness. Labs
were remarkable for WBC 14,900/uL, hemoglobin 13.8 gm/dL
and platelets 351,000/uL, blood smear did not show any
significant rouleaux formation. Elevated serum creatinine to
4.79 mg/dL, and serum calcium to 17.8 mg/dL; total protein 8
g/dL, albumin 3 g/dL, alkaline phosphatase 161 U/L, AST 31
U/L, ALT 49 U/L and total bilirubin was 0.2 mg/dL. LDH 349
U/L (normal 135-225), uric acid 3.7 mg/dL, ESR 22 ml/hr,
lactic acid 1 mmol/L (normal 0.4 - 2). C-reactive protein was
elevated to 22.83 mg/dL (normal 0 - 0.3). Antinuclear antibody
and antinuclear cytoplasmic antibodies (proteinase-3 and
myeloperoxidase antibodies) were negative. Angiotensin con-
verting enzyme was 22 U/L (normal 9 - 67). Carcinoembryonic
antigen and CA19-9 levels were normal. Serum protein
electrophoresis and immunofixation revealed no evidence of
monoclonal gammopathy. HIV antibody, HBsAg and HCV
antibody were negative. Ultrasound of the kidneys showed
increased echogenicity in both kidneys; and a 6 mm right lower
pole echogenic focus possibly a renal stone without obstruction.
Chest radiograph on admission was normal (Figure 1A & 1B).

Radiograph of lumbar spine showed mild to moderate
degenerative changes of the spine.

He was started on rigorous hydration with normal saline and
hemodialysis was instituted six hours after admission along
with subcutaneous calcitonin 4 units/kg twice daily. The patient
developed a low grade temperature of 100.1°F and chest
radiograph on hospital day 2 showed bilateral patchy lower lung
infiltrates and empiric piperacillin-tazobactam and vancomycin
were started. For persistent hypercalcemia, the patient also
received parateneal dexamethasone 10 mg intravenously and
pamidronate 90 mg infusion 2 days after after admission
(Figure 2). On hospital day 2 the patient developed respiratory
distress and required emergent intubation. Chest radiograph
showed extensive bilateral lung infiltrates (Figure 1C & 1D).
Antibiotics were empirically switched to levofloxacin, linezo-
lid, meropenem and fluconazole. WBC increase to 51,000/uL
and serum lactic acid increased to 4.6 mmol/L. Intravenous
hydrocortisone 100mg every eight hours was started. He
developed refractory hypotension requiring noradrenaline,
neosynephrine and vasopressin infusion. The patient rapidly
succumbed to sepsis, pneumonia and acute respiratory distress
syndrome 76 hours after admission. Calcium decreased to 10.6
mg/dL on the day of death.

Intact parathyroid hormone (PTH) subsequently returned at
3,084 pg/ml (normal 14 - 64). C-terminal PTH-related peptide
17 pg/mL (normal 14-27) and total 25-hydroxy vitamin D 12
ng/ml (normal 30-100).

Discussion

Because of routine testing of serum calcium levels, the most
common presentation of primary hyperparathyroidism is
asymptomatic hypercalcemia. Hyperparathyroid crisis is quite
rare in modern medical practice. When it occurs, hyperpara-
thyroid crisis may be rapidly fatal due to severe hypercalcemia,
acute renal failure and multiple organ failure as a result of
metastatic calcification to various vital organs leading to
cardiomyopathy, cardia arrhythmia, myopathy of respiratory
muscle, respiratory distress syndrome, etc.>6814

Schenker & Kallner reported a 30-year-old female two weeks
after childbirth who developed restlessness, bizarre behavior
and lapsed into coma within 48 hours. Autopsy revealed
primary chief cell hyperplasia of the parathyroid gland with



widespread metastatic calcification in the heart, lung, kidneys
and blood vessels.? Love & Samuels reported a 43-year-old
male who presented with nausea, vomiting, lethargy and
generalized joint pain for six weeks, serum calcium level of
18.2 mg/dL and who died within 24 hours of admission.
Autopsy confirmed parathyroid carcinoma and metastatic
calcification in multiple organs.t® Keeling et al reported a 35-
year-old female who presented with 4-day history of abdominal
pain, nausea, vomiting, lethargy, serum calcium 30.5 mg/dl and
serum creatinine 1.9 mg/dL. She received intravenous hydra-
tion, corticosteroid and mithramycin with calcium decreased to
14 mg/dL. However, she became anuric, hypotensive and died
12 hours after admission. Autopsy revealed a 2cm parathyroid
adenoma and metastatic calcification in the heart, liver and
kidneys.*

Our patient had serum calcium of 17.8 mg/dL and intact PTH
level over 3,000 pg/mL which is diagnostic of primary hyper-
parathyroidism. Extremely high levels of PTH are ominous.
Polo & Coen described a case very similar to this case. A 64-
year-old white man was admitted for syncope and mental
confusion, elevated serum creatinine Of 3.7 mg/dL and severe
hypercalcemia of 16.4 mg/dL. The PTH level was 1,166 pg/mL.
Intravenous hydration, furosemide, calcitonin and etidronate
was started. The following day the renal function had improved
but calcium level was unchanged. Forty-six hours after
admission the patient had sudden cardiac arrest and died.'
Aygencel et al reported a 45-year-old woman with hypercal-
cemia 24 mg/dL and PTH 5,670 pg/ml. Despite of intravenous
hydration, diuretics, bisphosphonate, and calcitonin, calcium
level remained unchanged and hemodialysis was started. She
died of cardiac arrhythmia before surgical resection of
parathyroid adenoma was possible.® Kuan and Tan reported a
fatal case of 60-year-old female with primary hyperparathy-
roidism PTH 1,769 pg/ml and calcium 16.6 mg/dL, despite of
rigorous intravenous hydration, pamidronate, calcitonin and
hydrocortisone.'” Pallauf et al reported a 40-year-old male who
presented with acute hypercalcemia 26.5 mg/dL, PTH 4,880
pg/ml and creatinine 3.8 mg/dL. With rigorous hydration,
calcitonin, denosumab and hemodialysis, calcium level
"decreased but could not be normalized". He died of multi-
organ failure on day 4.13

Hedbéck & Odén conducted a death risk factor analysis of 845
patients who underwent surgery for primary hyperparathy-
roidism from 1953-1982 and concluded that the amount of
diseased parathyroid tissue is a risk factor for death and well-
preserved renal function seems to have a protective role.'®
Recently Yu et al analyzed 2,097 patients with untreated
primary hyperparathyroidism from 1997 to 2006 and
demonstrated that PTH was the only statistically significant risk
factor in all-cause mortality, fatal and nonfatal cardiovascular
disease. Serum creatinine, alkaline phosphatase and calcium
levels were associated with increased risk of short-term
mortality.®

The response of hyperparathyroid crisis to medical manage-
ment is often unpredictable and transient, surgery remains the

mainstay treatment for primary hyperparathyroidism,011.16.20
Van den et al reported a 50-year-old man with nausea, vomiting,
weight loss, lethargy, serum calcium level 23.6 mg/dL and PTH
>1,900 pg/ml, who was successfully managed with parathy-
roidectomy of a 3.4 x 3.2 x 6.3 cm parathyroid adenoma.
Wong et al reported a 20-year-old college student presented
with left knee pain and multiple lytic bony lesions, calcium
level 16 mg/dL and intact PTH 116.9 pmol/ml. The PTH level
became normal only after surgery.” Occhetta et al reported a
patient with an automatic cardiac defibrillator and refractory
ventricular arrhythmia secondary to primary hyperparathy-
roidism. The ventricular arrhythmia was refractory to medical
therapy and only responded to surgical resection of the
parathyroid adenoma.® Yu et al recently reported eleven
patients with hyperparathyroid crisis receiving more than 72
hours of medical treatment. Three patients were resistant to
medical treatment and calcium level remained over 14 mg/dL,
six patients had abnormal calcium level <14mg/dL, and only
two patients had calcium levels normalize preoperatively,
underscoring the importance of early parathyroidectomy.

Conclusion

While hyperparathyroidism usually presented as asymptomatic
hypercalcemia, hyperparathyroid crisis still rarely occurs
sporadically. In such cases, prompt surgery is recommended
after initial medical treatment to maintain hydration, optimize
renal function and hypercalcemia.

Figures

Figure 1: Chest radiographs. A. On admission; B. The day after
admission; C. Before intubation; D. Twenty-four hours after
intubation.
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Figure 2: Timeline of clinical course
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