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Hypercalcemia is an uncommon finding in children. Hypercalcemia has various etiologies including parathyroid dependent and
independent mechanisms. Increased activity of the 1-alpha-hydroxylase enzyme in granulomatous diseases is a well-defined but an
extremely rare cause of hypercalcemia in pediatric patients, particularly in infants. We describe the case of an infant who presented
with failure to thrive, hepatosplenomegaly, and hypercalcemia who was initially treated with steroids but was later diagnosed with
disseminated histoplasmosis in the absence of an underlying immunodeficiency. Extra caution should be used before considering
steroids for the treatment of hypercalcemia and, whenever possible, steroids should not be initiated until a definite etiology is
identified.

1. Introduction

Serum calcium level is tightly regulated as calcium is impor-
tant for numerous cellular functions including cellmembrane
integrity, muscle contraction, and neuronal excitability [1].
Calcium regulation involves a very-well orchestrated inter-
play between parathyroid hormone, 1,25-dihydroxy vitamin
D, phosphorus, andmultiple organ systems including the gut,
kidneys, skin, and liver.

Hypercalcemia is an infrequently encountered biochemi-
cal abnormality in the pediatric age group [2].Themost com-
mon causes, unlike in adults, are parathyroid hormone inde-
pendent processes. Among them, granulomatous diseases,
such as fungal infections, are an uncommon but recognized
cause of hypercalcemia [3]. Granulomatous diseases lead to
increased activity of the 1alpha-hydroxylase enzyme which
converts 25-hydroxy vitamin D to 1,25-dihydroxy vitamin D,
the biologically active form.

Hypercalcemia of any cause is initially treated symp-
tomatically, with the ultimate treatment decided by the
underlying cause. Steroids have typically been used in the
treatment of hypercalcemia when it is secondary to excess

vitamin D ingestion or increased 1alpha-hydroxylase activity
such as in granulomatous disorders [4].

2. Case Presentation

A 7-month-old ex-30-week preterm female infant presented
to the emergency department of our hospital with a two-
month history of worsening intermittent vomiting and failure
to thrive despite nutritional optimization and trial of dif-
ferent infant formulas. Past medical history was notable for
prolonged NICU stay mainly due to delays in oral feeding.
She had no pulmonary, cardiac, or intestinal complications
of prematurity. She did not require any surgical procedure
or hospital admission following NICU discharge at around
6 weeks of age. History is also negative for recent fevers or
recurrent infections.

On presentation, she was in no acute distress and had
normal vital signs. Weight and height were both below the
first percentile. Physical examination was significant for the
presence of hepatosplenomegaly. Laboratory workup was
notable for elevated transaminases and significant hyper-
calcemia (4.47 mmol/L; Normal Range: 2.12-2.74mmol/L).
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Table 1: Calciummetabolism markers at each of the hospital admissions.

Initial presentation Second admission Third admission
(Baseline) (+7 weeks) (+15 weeks)

Total calcium
(RR: 2.12-2.74 mmol/L) 4.47 3.37 2.47

Ionized calcium
(RR: 1.1-1.3 mmol/L) 2.43 1.83 1.35

25 hydroxy vit D
(RR: 20-200 nmol/L) 153 50.2

1,25 dihydroxy vit D
(RR: 49.7-197.9 pmol/L)

364 92.9

Parathyroid hormone
(RR: 12-65 ng/L) 5.3

Phosphorus
(RR: 1.39-2.39 mmol/L) 1.55 1.1

Albumin
(RR: 3.5 – 4.5 g/L)

4.4 4.1 2.4

Urine Ca:Cr ratio 1.85

Baseline phosphorus level was normal and the parathyroid
hormone level was appropriately suppressed as seen in
Table 1. She was admitted to hospital for management and
further workup.

Aggressive intravascular fluid resuscitation with nor-
mal saline only partially improved serum calcium levels.
Furosemide and calcitonin were used in succession, but they
also failed to have a noticeable impact on serum calcium
levels. Two doses of pamidronate, 0.5 mg/kg each two days
apart, were eventually successful in restoring normal calcium
levels. She also switched to low calcium infant formula,
Calcilo- XD.

An extensive workup for viral and fungal etiologies was
negative, as was the evaluation for metabolic, genetic, and
oncologic causes of hypercalcemia. The skeletal survey did
not show any lytic lesions; CT scan of the chest, abdomen,
and pelvis was negative for the presence of lymphadenopathy
or pulmonary lesions. Hepatosplenomegaly was confirmed
with a CT scan; however, the underlying pathology was
not revealed until a liver biopsy was performed for per-
sistently elevated liver enzymes and massive hepatomegaly.
Liver biopsy showed lobular histiocytic infiltrate with well-
formed granulomas, hemophagocytosis, and increased por-
tal/periportal and pericellular fibrosis with bridging indi-
cating chronicity, with no further evidence to indicate an
underlying etiology of the granulomas.

She was discharged home after 3 weeks of hospitalization
once adequate weight gain and normal and stable calcium
levels were achieved. Liver enzymes were improved but
remained elevated. She had required readmission after one
month for the recurrence of vomiting and poor weight.
She had no fevers. Workup on this admission showed
leukopenia and return of hypercalcemia (Table 1). Chronic
granulomatous disease, immunodeficiency, tuberculosis, and
hemophagocytic lymphohistiocytosis (HLH) were consid-
ered in the differential; however, screeningwas negative.HLH
genotyping showed only a single allele mutation on UNC13

gene, but this variant did not explain her findings. Despite
the lack of a standard definition of infantile sarcoidosis, this
disease was considered due to elevated levels of angiotensin-
converting enzyme (ACE) at 108 U/L (18-90). In the light of
negative results for a possible underlying immunodeficiency
andmalignancy, she was placed on prednisolone 1 mg/kg/day
for hypercalcemia. She remained afebrile and was discharged
home in stable condition with prednisolone.

After 5 weeks of prednisolone treatment, she presented
with daily emesis and low-grade fevers. Complete blood
count showed pancytopenia, peripheral smear showed fungal
elements. She was admitted to the intensive care unit for
disseminated fungal infection. Urine Histoplasma antigen
was found to be positive. Systemic antifungal treatment was
started. Of note, serum calcium and liver enzyme levels were
normal during the third admission (Table 1). Because of dis-
seminated fungal infection, prednisolone was discontinued
and a hydrocortisone taper was initiated. She had an excel-
lent response to antifungal treatment. Hepatosplenomegaly
resolved and all other serum markers have improved. She
remained on systemic antifungal treatment for 9 months.
She made full-recovery and caught up with growth and
development.

3. Discussion

Hypercalcemia results when there is increased bone resorp-
tion, excessive intestinal absorption, or decreased renal
excretion of calcium, or a combination of these processes.
It may be asymptomatic or present with hypotonia, poor
feeding, vomiting, failure to thrive (FTT), constipation,
polyuria, dehydration, seizures, or, even psychiatric symp-
toms depending on the age of the patient [5]. Establishing the
etiology requires concomitant evaluation of serum total and
ionized calcium, phosphorus, magnesium, intact parathyroid
hormone, 25-hydroxy vitamin D (25(OH)D

3
), and 1,25-

dihydroxy vitamin D (1,25(OH)
2
D

3
) concentrations, as well
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as renal function and urinary calcium excretion [4]. Unlike
in adults, hypercalcemia in children is most commonly
secondary to parathyroid hormone independent processes.
These include hypervitaminosis D and A, medications,
malignancies, granulomatous disorders, endocrinopathies,
renal tubular disorders, chronic inflammatory disorders, and
infections [5].

Hypervitaminosis D may be from elevated levels of
25(OH)D

3
concentrations, which is usually due to excess

ingestion of vitamin D, or from elevated levels of
1,25(OH)

2
D

3
whichmay be frommalignancy, granulomatous

diseases, subcutaneous fat necrosis of the newborn, or
idiopathic infantile hypercalcemia [5].

Granulomatous diseases, including fungal infections, are
a rare but well-established cause of hypercalcemia [6]. The
mechanism is extra-renal production of 1,25(OH)

2
D

3
by

1alpha-hydroxylase in activated macrophages within the
granulomas, best described in sarcoidosis [7]. The elevated
level of the active vitamin Dmetabolite causes hypercalcemia
by a combination of increased intestinal absorption and
reduced bone resorption of calcium, as well as increased renal
tubular reabsorption. These macrophages are not responsive
to negative feedback from elevated levels of 1,25(OH)

2
D

3
but

respond to steroids.
Initial management of hypercalcemia depends on the

presence of symptoms and degree of elevation of serum
calcium, but ultimate treatment depends on the underlying
cause. Symptomatic patients are treated with hydration and
furosemide. If hypercalcemia persists, calcitonin and bis-
phosphonates may be used. The latter is effective especially
when the primary cause of the hypercalcemia is increased
mobilization of bone calcium. Our patient’s severe, symp-
tomatic hypercalcemia (Table 1) did not respond to any of
the first line treatments. She had a temporary response to
IV bisphosphonates but returned with hypercalcemia after
only 4 weeks of the infusion therapy as the bisphosphonate
did not target the underlying etiology. The role of steroids in
the treatment of hypercalcemia in granulomatous diseases is
well-established [3, 5]. Steroids exert their action by suppress-
ing the excess 1alpha-hydroxylase activity and decreasing
extra-renal production of 1,25(OH)

2
D

3
[8]. Prednisone or

prednisolone at a dose of 1 mg/kg/day divided into two doses
is the recommended treatment regimen [4]. Our patient’s
calcium level remained normal and stable following initiation
of the steroid treatment.

Histoplasmosis, a granulomatous fungal infection, is
the most common endemic fungus in the United States.
Most patients remain asymptomatic and have a self-limited
illness [9]. Fever, respiratory symptoms, lymphadenopathy,
splenomegaly, and poor weight gain are among the most
common signs and symptoms, but hypercalcemia is a rare
manifestation. None of the 40 infants described byOdio et al.
had hypercalcemia as a finding of disseminated histoplasmo-
sis [10]. Surprisingly, our patient had an atypical presentation
for fungal infection and did not present with any of the classic
symptoms.

The literature is scarce on hypercalcemia in children
and adults with histoplasmosis. Steele et al. [11] described
a 10-month-old infant with disseminated histoplasmosis

who presented with FTT, vomiting, hepatosplenomegaly,
and hypercalcemia. Hypercalcemia in this infant was suc-
cessfully managed with dietary calcium restriction alone;
however, it is not clear whether the timing of antifungal
treatment in the course of the fungal infection had prevented
worsening hypercalcemia. Surprisingly, the infant had to be
maintained on a low calcium diet even at 3-year follow up.
This is in contrast to our patient who, though was initially
placed on a low calcium and vitamin D formula, did not
continue to require it when the underlying cause of the
hypercalcemia, the fungal infection, had been controlled.
Two adult cases with histoplasmosis related hypercalcemia
were initially diagnosed with sarcoidosis based on the pre-
senting clinical and laboratory data. One of the patients was
found to have histoplasmosis soon after steroid treatment
was begun for presumed sarcoidosis [12]. Hypercalcemia in
this case resolved with the treatment of the fungal infec-
tion. The patient described by Walker et al. [13], however,
presented with prolonged malaise, fever, nausea, vomiting,
and weight loss. He was readmitted to the hospital after
initiation of steroids, with recurrent fever and died from
widespread organ disease and cardiac arrest. A postmortem
examination found evidence of disseminated histoplasmo-
sis.

Our patient was also initially placed on steroid treatment
due to presumed sarcoidosis. Although there are no well-
established diagnostic criteria for infantile sarcoidosis, the
constellation of her signs and symptoms along with labora-
tory data including elevated angiotensin-converting enzyme
activity in the absence of other explanation for hypercalcemia
was the reason of this decision. The correct diagnosis was
reached when she presented with pancytopenia, a few weeks
into prednisone treatment.

4. Conclusion

Hypercalcemia is an uncommon biochemical abnormality in
the pediatric age group. Disseminated fungal infections such
as histoplasmosis are also uncommon in an otherwise healthy
infant, and hypercalcemia is a rare presenting symptom in
such patients. However, even in the absence of classic signs of
fungal infections, aswas the case in our patient, it is important
to consider fungal causes in hypercalcemia with granulomas
and evidence of hypervitaminosis D.

Steroids are a well-established treatment for hypercal-
cemia in granulomatous diseases. Although steroids may
resolve several of the overlapping symptoms, they can also
unmask the fungal infection and have potentially lethal
consequences. It is therefore important to exclude infectious
granulomatous etiologies prior to initiating steroid therapy
for hypercalcemia.

Disclosure

The abstract of this case was presented as a poster at the 101st
Annual Meeting of the Endocrine Society, 2019,NewOrleans,
LA; and abstract was published in the supplemental issue of
the Journal of the Endocrine Society (JES).



4 Case Reports in Endocrinology

Conflicts of Interest

The authors declare that they have no conflicts of interest.

References

[1] D. Goltzman, Pediatric Endocrinology 5th edition, Fima Lifshitz,
Ed., vol. 2, Disorders of CalciumandMineralMetabolism, 2016,
Section IV , Chapter 23, page 539.

[2] J. D. McNeilly, R. Boal, M. G. Shaikh, and S. F. Ahmed, “Fre-
quency and aetiology of hypercalcaemia,” Archives of Disease in
Childhood, vol. 101, no. 4, pp. 344–347, 2016.

[3] P. J. Tebben, R. J. Singh, and R. Kumar, “Vitamin D-
mediated hypercalcemia: mechanisms, diagnosis, and treat-
ment,” Endocrine Reviews, vol. 37, no. 5, pp. 521–547, 2016.

[4] F. Lifshitz, “Pediatric endocrinology: growth, adrenal, sexual,
thyroid, calcium, and fluid balance disorders,” 2019, https://
www.barnesandnoble.com/p/pediatric-endocrinology-fifth-
edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=
PLA&sid=BNB New+Marketplace+Shopping+Books&sour-
ceId=PLAGoNA&dpid=tdtve346c&2sid=Google c&gclid=EA-
IaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS
D BwE.

[5] V. J. Stokes, M. F. Nielsen, F. M. Hannan, and R. V. Thakker,
“Hypercalcemic disorders in children,” Journal of Bone and
Mineral Research, vol. 32, no. 11, pp. 2157–2170, 2017.

[6] T. P. Jacobs and J. P. Bilezikian, “Clinical review: rare causes
of hypercalcemia,” �e Journal of Clinical Endocrinology &
Metabolism, vol. 90, no. 11, pp. 6316–6322, 2005.

[7] R. S. Mason, T. Frankel, Y. L. Chan, D. Lissner, and S. Posen,
“Vitamin D conversion by sarcoid lymph node homogenate,”
Annals of Internal Medicine, vol. 100, no. 1, pp. 59–61, 1984.

[8] L. M. Sandler, C. G. Winearls, L. J. Fraher, T. L. Clemens, R.
Smith, and J. L. O’Riordan, “Studies of the hypercalcaemia of
sarcoidosis: effect of steroids and exogenous vitamin D3 on the
circulating concentrations of 1, 25-dihydroxy vitamin D3,” �e
Quarterly Journal of Medicine, vol. 53, no. 210, pp. 165–180, 1984.

[9] L. J. Wheat, M. M. Azar, N. C. Bahr, A. Spec, R. F. Relich, and
C. Hage, “Histoplasmosis,” Infectious Disease Clinics of North
America, vol. 30, no. 1, pp. 207–227, 2016.

[10] C. M. Odio, M. Navarrete, J. M. Carrillo, L. Mora, and A. Car-
ranza, “Disseminated histoplasmosis in infants,” �e Pediatric
Infectious Disease Journal, vol. 18, no. 12, pp. 1065–1068, 1999.

[11] C. J. Steele and M. B. Kleiman, “Disseminated histoplasmosis,
hypercalcemia and failure to thrive,” �e Pediatric Infectious
Disease Journal, vol. 13, no. 5, pp. 421-422, 1994.

[12] K. V. Liang, J. H. Ryu, and E. L. Matteson, “Histoplasmosis with
tenosynovitis of the hand and hypercalcemia mimicking sar-
coidosis,” JCR: Journal of Clinical Rheumatology, vol. 10, no. 3,
pp. 138–142, 2004.

[13] J. V.Walker, D. Baran, N. Yakub, and R. B. Freeman, “Histoplas-
mosis with hypercalcemia, renal failure, and papillary necrosis.
Confusion with sarcoidosis,” Journal of the American Medical
Association, vol. 237, no. 13, pp. 1350–1352, 1977.

https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE
https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE
https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE
https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE
https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE
https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE
https://www.barnesandnoble.com/p/pediatric-endocrinology-fifth-edition-volume-2-fima-lifshitz/1112253732/2678657265790?st=PLA&sid=BNB_New+Marketplace+Shopping+Books&sourceId=PLAGoNA&dpid=tdtve346c&2sid=Google_c&gclid=EAIaIQobChMIia-Ynbzu4AIVmrrACh1XzgFvEAYYAiABEgInS_D_BwE

