Case Report

Disseminated Coccidioidomycosis Associated With Hypercalcemia
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This article describes a patient in whom disseminated infection with coccidioidomycosis was associated with
hypercalcemia. The patient had a low level of 1,25dihydroxyvitamin D and a suppressed parathyroid
hormone value, an indication that the hypercalcemia
was not mediated by vitamin D or parathyroid hormone.
The episode resolved readily with administration of

pamidronate, an outcome suggesting that this is effective
treatment of hypercalcemia of this origin. On follow-up of
the patient while he was receiving antifungal therapy for
Coccidioides immitis, calcium values remained normal.
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ypercalcemia has been described in association with
various granulomatous diseases including sarcoidosis, tuberculosis, berylliosis, leprosy, and fungal infections.' Among the fungal diseases, disseminated
candidiasis, histoplasmosis, and coccidioidomycosis have
rarely been implicated as causes of hypercalcemia.
This article describes a patient in whom hypercalcemia
seemed to have been caused by disseminated infection with
Coccidioides immitis. This association has been previously
reported in only a few cases."

ionized calcium, 8.4 mEq/L (normal, 4.2 to 5.4); phosphorous, 4.5 mg/dL (normal, 2.7 to 4.5); and alkaline phosphatase, 158 U/L (normal, 30 to 136). Results of other
laboratory tests performed to help assess the cause of the
hypercalcemia were as follows: thyroid-stimulating hormone, 1.8 IU/mL (normal, 0.3 to 5.0); parathyroid hormone (PTH), less than 1.4 pg/mL (normal, 11 to 54); 1,25dihydroxyvitamin D, 14 pg/mL (normal, 15 to 60); and 24hour urinary calcium, 306 mg. A corticotropin stimulation
test was normal, with a baseline cortisol of 11.8 mg/dL that
increased to 19.6. A chest roentgenogram showed bilateral
rib lesions.
After hydration and furosemide therapy, the patient's
calcium level decreased to only 12.2 mg/dL. A 60-mg dose
of pamidronate was administered intravenously; within 48
hours, the calcium level had decreased to 10.2 mg/dL. The
calcium value continued to decrease, and the patient was
dismissed 1 week later; his calcium value was 8.4 mg/dL.
During hospitalization, treatment with fluconazole, 400 mg
twice a day, was initiated. The patient's hypercalcemia did
not recur. He died approximately 1 year later of complications associated with the infection.

REPORT OF CASE
A 28-year-old man sought medical assistance because of
nausea and vomiting that persisted for 1 day. He had been
hospitalized 3 years previously because of multiple skin
abscesses that were shown on biopsy to be due to C.
immitis. A few months later, skeletal involvement with C.
immitis was diagnosed by biopsy. The areas involved
included multiple vertebral bodies and ribs, sternum, pelvis, and sacrum. Before admission, he was receiving systemic amphotericin therapy three times a week. A recent
computed tomographic scan of the chest, abdomen, and
pelvis showed destructive changes of the vertebrae of T8,
T9, and TI2 and L2 through S1.
On physical examination of the patient, his blood pressure was 94/60 mm Hg, pulse was 104 beats/min, and
temperature was 37.2°C. Weakness of his upper proximal
muscles was noted.
Laboratory tests yielded the following results: electrolytes, normal; blood urea nitrogen, 12 mg/dL; creatinine,
1.0 mg/dL; calcium, 13.4 mg/dL (normal, 8.4 to 10.2);

DISCUSSION
The patient had hypercalcemia complicating disseminated
infection with coccidioidomycosis. On the basis of the
hypercalcemia and the evaluation to determine its cause,
the hypercalcemia seemed to be associated with disseminated infection with C. immitis.
Although disseminated infection with C. immitis is often listed in textbooks as one of the granulomatous disorders associated with hypercalcemia, this association
has been reported in only a few cases." In a series of
21 patients hospitalized because of severe coccidioidomycosis infection, 2 had a mild, transient increase in
ionized calcium; however, this increase was associated
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with nonnal total calcium values in both patients.' In
addition, coccidioidomycosis is considered a common
infection in Phoenix, where the disease is endemic. The
current case, however, is the only one encountered at
Maricopa Medical Center in recent years in which hypercalcemia was clearly associated with disseminated
C. immitis infection. Thus, this case supports the literature that hypercalcemia is an unusual occurrence with this
infection.
In the cases previously described, the mechanism of
hypercalcemia was not apparent. Initial PTH values were
reported as normal in several patients and below normal in
one.i-' The current patient had a suppressed PTH value;
thus, a mechanism involving PTH was unlikely.
In patients with hypercalcemia associated with sarcoidosis, serum concentrations of 1,25-dihydroxyvitamin D are typically increased, and investigators believe
that this increase mediates the occurrence of hypercalcemia.' The role of 1,25-dihydroxyvitamin D in other
granulomatous diseases, however, is controversial.' A
1,25-dihydroxyvitamin D level was reported as markedly
depressed in one patient with hypercalcemia associated
with coccidioidomycosis.' The current patient had a low
level. Thus, vitamin D did not seem to be responsible for
the hypercalcemia.
The patient in the current report had bone involvement
by the coccidioidomycosis. Direct local destruction of
bone by the infection might have been a factor in the cause
of the hypercalcemia; however, other patients with
coccidioidomycosis and hypercalcemia have not had bone
lesions.'
Although antifungal therapy may have contributed to
the initial improvement of the hypercalcemia, a more likely

explanation is that the prompt response was due to
treatment with pamidronate, a potent inhibitor of bone
resorption. Thus, increased bone resorption might be the
primary pathogenic mechanism of hypercalcemia in
coccidioidomycosis. In malignant diseases, a well-known
fact is that hypercalcemia can be mediated by factors other
than PTH, 1,25-dihydroxyvitamin D, or bone destruction.
Various humoral factors, including a PTH-like peptide,
prostaglandins, and cytokines, have been associated with
hypercalcemia. Perhaps such a factor is produced by C.
immitis and causes the hypercalcemia, as some investigators have speculated.' Obtaining tissue samples to assess
PTH-related peptide would be helpful in elucidating the
mechanism.
SUMMARY

The current case and those previously reported support
the theory that disseminated coccidioidomycosis can
cause hypercalcemia, the mechanism of which is uncertain.
The cause can be identified, however, by recognizing the
association and thoroughly investigating the hypercalcemia.
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