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Case of Sarcoidosis-Related Hypercalcemia with Normal Serum 1,25(OH),;D
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Diagnosing hypercalcemia is often challenging because a wide spectrum of diseases-such as malignancy, granulomatous disease,

and primary hyperparathyroidism-should be considered. Sarcoidosis is a rare cause of hypercalcemia. The case of a 77-year-old

male presenting with sarcoidosis-associated hypercalcemia whose serum 1,25(OH),D level was normal is reported here. Despite a

normal 1,25(OH),D level and minimally enlarged hilar lymphadenopathy, the serum angiotensin-converting enzyme (ACE) level

was increased. Mediastinoscopic biopsy of the right lower paratracheal lymph node revealed pathological findings compatible with

sarcoidosis. Treatment with 30 mg/day oral prednisone was started. Currently, the patient is being treated with a tapered dose of oral

prednisone and small doses of vitamin D and calcium. Despite its low incidence, sarcoidosis should be considered a cause of

hypercalcemia. The important diagnostic factors are not only serum calcitriol levels but also serum ACE levels and pathological

findings. (Korean J Med 2015;88:207-211)
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INTRODUCTION

Sarcoidosis is an inflammatory disease of unknown cause that

affects multiple organs and is characterized by the accumulation

of non-caseating granulomas [1]. The organs most commonly
affected are the lungs, skin, eyes, and extrathoracic lymph no-
des, and the course is usually benign and self-limiting. Howev-

er, while approximately two-thirds of patients with sarcoidosis
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generally have remission within a decade after diagnosis, some
patients suffer from clinically significant organ damage [1].
The prevalence of hypercalcemia in sarcoidosis varies from
2% to 63% [2]; however, clinically significant hypercalcemia is
infrequent, occurring in approximately 5% of all cases of sarcoi-
dosis with hypercalcemia. Because long-standing hypercalcemia
and hypercalciuria is followed by nephrolithiasis and renal in-
sufficiency, adequate management is required. Increased activity
of lo-hydroxylase, which converts 25(OH)D to 1,25(OH).D, with-
in the granuloma is known to be the main mechanism behind
the hypercalcemia in sarcoidosis [1]. Corticosteroid is used to
treat sarcoidosis-associated hypercalcemia because it preferen-
tially inhibits lo-hydroxylase in macrophages without affecting
the same enzyme in renal tubular cells [3]. Based on the patho-
physiological relationship between serum 1,25(0OH),D and cal-
cium level, these two variables are generally correlated strongly
and positively. In exceptional cases, however, the serum
1,25(OH),D level is normal despite hypercalcemia. This can
hamper diagnosis, as has been reported [4]. Here, we present a
case of sarcoidosis-associated hypercalcemia with normal

1,25(0OH),D that delayed diagnosis.

CASE REPORT

A 77-year-old male visited the outpatient department of
Kyungpook National University Hospital (KNUH) for evaluation
of his long-standing hypercalcemia. In 2012, he was diagnosed
at his local hospital with chronic kidney disease plus hyper-
calcemia. As his hypercalcemia was not considered to be severe,
conservative management such as hydration was performed and
he was discharged without any further evaluation. Several months
later, 20 days before his admission to KNUH, the patient was
admitted to another hospital. Routine chemistry testing revealed
hypercalcemia (serum calcium 12.7 mg/dL) that was unrespon-
sive to hydration; indeed, it rose even further to 13.8 mg/dL
while the patient was being hydrated. Intriguingly, the patient
did not have any other symptoms or signs associated with
hypercalcemia. In addition, non-enhanced chest and abdomen

computed tomography (CT) did not detect any tumors in the

scanned regions. Therefore, the patient was referred to KNUH
for further evaluation of his hypercalcemia. Having previously
been diagnosed with essential hypertension, he was taking telmi-
sartan and amlodipine. He had also previously been prescribed
with a proton pump inhibitor and theophylline to treat reflux
esophagitis and chronic obstructive pulmonary disease, respec-
tively. To our knowledge, he had not been prescribed medi-
cations that affect serum calcium levels.

On the day of admission to KNUH, physical examination re-
vealed a blood pressure of 136/83 mmHg and a heart rate of
81/min. The patient’s serum calcium and phosphorous levels were
13.9 mg/dL and 4.3 mg/dL, respectively; his 24-h urine calcium
level was 963.60 mg/day (normal: 100-300); and his blood ni-
trogen urea and serum creatinine levels were 25 mg/dL and 3.08
mg/dL, respectively. Ultrasonography of the kidney did not de-
tect nephrolithiasis. A QuantiFERON@ -TB Gold test showed that
the patient was negative for tuberculosis. Since the serum para-
thyroid hormone (PTH) level (4.42 pg/mL) was low (normal: 8-60
pg/mL), the possibility of primary hyperparathyroidism was
ruled out. As tumor metastasis to the bone was the biggest con-
cern, the patient was assessed for the presence of malignancy;
however, a Tc”™™ whole-body bone scan showed no evidence of
bone metastasis. Instead, it showed increased linear uptake at
lumbar vertebraec 4 and 5, which was suggestive of a compre-
ssion fracture at this site (Fig. 1). Chest radiography did not de-
tect any nodules or masses, but showed subtle infiltration in
both lower lung fields (Fig. 2). Urinary free kappa and lambda
chains and M-spikes were negative and the albumin-to-globulin
ratio remained normal; thus, multiple myeloma was excluded.
Next, a chest CT taken at the previous hospital was carefully
reviewed. This revealed the presence of right hilar lymphaden-
opathy and right lower paratracheal lymphadenopathy, albeit
with minimal enlargement (Fig. 3). Importantly, there were sub-
pleural reticular densities in both lower lobes, which were sug-
gestive of usual interstitial pneumonia (UIP) (Fig. 4). It was dif-
ficult to interpret the lymphadenopathy because such mild me-
diastinal lymphadenopathy can be accompanied by not only pul-
monary sarcoidosis but also interstitial lung diseases such as

UIP. Moreover, the serum 1,25(0OH),D level (32.64 pg/mL) was
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Figure 2. Plain chest film showing neither a mass nor remark-
able hilar lymphadenopathy. There is increased haziness in
both lower lung fields.

Figure 1. Whole-body bone scan showing increased linear up-
take at lumbar vertebrae 4 and 5, which is suggestive of a com-
pression fracture. Increased tracer uptake at the left first meta-
tarsophalangeal joint is also present.

Figure 4. Non-enhanced chest computed tomography showing
increased peripheral reticular densities in both lower lobes.

Figure 3. Non-enhanced chest computed tomography showing

slight enlargement of the right lower paratracheal lymph node the right lower paratracheal lymph node. The final pathological

(arrow), which is the site from which the biopsy was taken. diagnosis was non-caseous chronic granulomatous inflammation

that was compatible with sarcoidosis (Fig. 5).

within normal limits (normal: 19.60-54.30 pg/mL). However, the Oral prednisone at a dose of 30 mg/day was started, in addi-
serum angiotensin-converting enzyme (ACE) level (245.5 U/L) tion to the well-established treatment options for hypercalcemia
was markedly increased (normal: 18-55 U/L). Despite the mild- such as hydration, furosemide, and pamidronate. At 10 days af-
ness of the hilar lymphadenopathy and the discordance between ter oral steroid treatment was initiated, the serum calcium level
the serum calcium and 1,25(OH),D levels, the increased serum (8.5 mg/dL) was normalized. The serum creatinine level (2.3

ACE level was thought to warrant mediastinoscopic biopsy of mg/dL) also improved. After 6 weeks of prednisone admin-
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Figure 5. Hematoxylin and eosin staining of the right lower par-

atracheal lymph node (original magnification x100). Non-case-
ous chronic compact granulomas can be seen.

istration, the serum calcium and serum creatinine levels dropped
further to 7.6 mg/dL and 1.81 mg/dL, respectively. The 25(OH)D
and 1,25(OH).D levels were 8.58 ng/mL and 27.96 pg/mL,
respectively. Currently, the prednisone dose is being tapered to
10 mg/day and the patient is taking calcium and vitamin D sup-

plements to manage his vitamin D deficiency.

DISCUSSION

This case shows that clinical suspicions are important for the
diagnosis of sarcoidosis and that hypercalcemia in granuloma-
tous diseases is not necessarily accompanied by increased serum
vitamin D levels. In general, the three most common causes of
hypercalcemia are hyperparathyroidism, malignancy, and multi-
ple myeloma. The exclusion of these three diagnoses should
prompt physicians to consider other conditions such as gran-
ulomatous disease, vitamin D intoxication, and thiazide diuretic
use or hyperthyroidism.

The relationship between vitamin D and calcium levels in sar-
coidosis was first revealed by a study performed more than 30
years ago, which showed that in sarcoidosis plasma 1,25(0OH),D
level correlates positively with serum calcium level, regardless
of whether it is high or it resolves spontaneously or after treat-
ment with prednisone [S]. The hypercalcemia in sarcoidosis, as

well as in other granulomatous diseases such as tuberculosis, is

due to the increased production of 1,25(OH),D by pulmonary
alveolar macrophages [6]. This elevation in turn depends on in-
creased 1a-hydroxylase messenger ribonucleic acids (mRNA) ex-
pression in these macrophages [6]. Physiologically, the renal ex-
pression of la-hydroxylase is downregulated by 1,25(0OH),D but
this negative feedback loop does not influence the expression of
lo-hydroxylase by sarcoid macrophages [7]. This causes the hy-
percalcemia seen in sarcoidosis.

In terms of the relationship between serum 1,25(OH),D and
hypercalcemia in sarcoidosis, a study of 36 Japanese patients
with sarcoidosis showed that serum ionized calcium level corre-
lates significantly with serum levels of both 1,25(OH).D level
and ACE [8]. In that study, increased serum calcium levels were
observed in three patients while increased 1,25(OH),D levels
were observed in five patients. Whether all of these individuals
with hypercalcemia actually had elevated 1,25(OH),D levels was
not reported. Nevertheless, the findings of that study clearly
show that extrarenal 1,25(OH),D production is responsible for
the hypercalcemia in sarcoidosis. A recent cohort study of 1,606
patients with sarcoidosis conducted by Baughman et al. [9] in-
dicated that 6% of the patients had hypercalcemia and that pa-
tients with a history of sarcoidosis-associated hypercalcemia had
significantly higher 1,25(0OH),D levels than patients with no his-
tory of hypercalcemia; however, the two groups did not differ
in terms of 25(0OH)D levels. Indeed, more than 70% of patients
with elevated 1,25(0OH),D had low levels of 25(OH)D. These
observations support the hypothesis that an increased autono-
mous lo-hydroxylase level is the main cause of the hyper-
calcemia observed in sarcoidosis. Notably, in the study con-
ducted by Baughman et al. [9] only 4 of the 18 patients with
initial hypercalcemia had elevated 1,25(OH),D levels. The dis-
crepancy between serum calcium and 1,25(0OH),D levels here is
puzzling; however, it is attributed, at least in part, to their ex-
panded definition of hypercalcemia (> 10.2 mg/dL) and widened
normal 1,25(0OH),D levels (10-75 pg/mL).

Falk et al. [4] reported a case of mediastinal sarcoidosis with
hypercalcemia and a normal vitamin D level, similar to our case.
A 68-year-old male with a history of mild renal insufficiency

presented with hypercalcemia (3.11 mmol/dL) and normal
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1,25(0OH),D (38 pg/mL) and was finally diagnosed with sarcoi-
dosis [4]. The authors suggested that the hypercalcemia in this
patient might have been aggravated by confounding factors
(such as coexisting mild renal insufficiency) that promote oral
calcium uptake and/or decrease calcium excretion in conjunction
with dehydration. Another article reported a case of hypercal-
cemia due to sarcoidosis with normal vitamin D metabolite lev-
els [10]. Considering the low level of PTH, the authors suggested
that “inappropriately normal” vitamin D metabolite level was due
to the regulatory feedback mechanisms of vitamin D synthesis. Our
patient also presented with a normal serum 1,25(0OH),D level
despite having hypercalcemia. The reason for these discrep-
ancies is currently unknown and warrants further consideration.
One possible explanation is that these patients had an under-
lying vitamin D deficiency that counterbalanced the activity of
the sarcoid macrophages, therefore resulting in normal levels of
1,25(0OH),D. Unfortunately, since the serum 25(OH)D level was
not measured in our patient before steroid treatment, there is no
direct evidence for this notion. Moreover, as suggested by Falk
et al. [4], our patient’s volume status and decreased renal func-
tion may have exaggerated his hypercalcemia.

In summary, we report here a case of sarcoidosis-induced hy-
percalcemia with normal serum concentrations of vitamin D, which
shows that in certain situations serum 1,25(OH),D levels can be
normal in the context of sarcoidosis-induced hypercalcemia. Possi-
ble explanations for this are coexisting vitamin D deficiency,
dehydration, and renal insufficiency; thus, normal 1,25(OH),D
levels alone cannot be used to exclude the possibility of sarcoi-
dosis-related hypercalcemia. Therefore, in such cases, clinical
suspicions, measurement of ACE, and radiological examinations

are recommended.

10.
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