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Abstract

Sarcoidosis is a systemic disorder characterized by the development of granulomatous inflammation in
various organs of the body. Hypercalcemia is one of its manifestations. We present a case of malignant
hypercalcemia in a 77-year-old man, diagnosed as sarcoidosis following multiple assessments and
histological confirmation showing noncaseating granulomas. In the absence of an etiological diagnosis,
treatment was initially based on hydration, diuretics, and bisphosphonate. Glucocorticoid therapy can be the
standard treatment for hypercalcemia related to sarcoidosis.
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Introduction

Sarcoidosis is a systemic granulomatosis of unknown etiology. It can be difficult to investigate due to its
relative rarity, the lack of sensitive and precise diagnostic testing, and variable appearance that may indicate
several etiologies [1-2].

Clinical symptoms, computer imaging, physiological investigations, pathological examinations (indicating
noncaseating granuloma), and the lack of mycobacterial or fungal infections are the main factors used in the
diagnosis of non-specific sarcoidosis [3].

Often known for its generally extensive lung involvement [4], sarcoidosis rarely induces severe
hypercalcemia as a challenging condition [5].

We present a case of pulmonary sarcoidosis revealed by malignant hypercalcemia in a 77-year-old man,
which was diagnosed thanks to a thorough workup including radiological evaluation and multiple bronchial
biopsies. We highlight the diagnostic dilemma of sarcoidosis, namely, its varying clinical presentation that
can mimic various illnesses.

Case Presentation

This case is about a 77-year-old man who presented himself to the emergency department with a disturbed
consciousness. While he had no family history, he did have a personal history of chronic smoking and
ischemic heart disease. Examination revealed a normal blood pressure, a BMI of 18.16 kg/m2, and
tachycardia at 110 beats/min (bpm) with regular heart sounds, while pulmonary auscultation revealed
bibasilar crackles. Hypercalcemia was the main laboratory abnormality, with a level of 3.15 mmol/L (Table
I). The phosphorous level was normal (1.36 mmol/L) (Table 7). The renal function test showed moderate
renal failure (baseline creatinine = 20 mg/L, glomerular filtration rate (GFR) = 35 ml/min/1.73m2) (Table I).
He was started on intravenous hydration (3 L/m2) for 24 hours with pamidronate (30 mg/4 hours) and forced
diuresis by loop diuretics, which allowed a normalization of consciousness and calcemia in two days.
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Our patient Normal laboratory values
Calcemia 3.15 mmol/l 2.20-2.60 mmol/L
Phosphoremia 1.36 mmol/l 0.8-1.45 mmol/L
Serum creatinine 176 umol/l 88-150 pmol/L
Creatinine clearance 35 ml/min/1.73m2 90-140 mL/min/1.73m?2
Angiotensin-converting enzyme 122 U/l 20 -70 UI/L

TABLE 1: Our patient's biological values compared with normal laboratory values

In terms of the etiological investigation, the cerebral CT was normal, and the serum angiotensin-converting
enzyme (ACE) level was high at 122 IU (Table 7). Serum protein electrophoresis (SPEP) showed
hypergammaglobulinemia. Quantiferon was negative. A frontal chest X-ray showed bilateral interstitial
syndrome (Figure 7). A CT scan of his chest (Figure 2) revealed micronodules with perilymphatic distribution
at the scissural and subpleural levels and mediastinal adenomegalies. Bronchoscopy showed spur thickening
(Figure 3), and spur biopsy was consistent with granuloma compatible with sarcoidosis (Figure 4). He was
diagnosed with pulmonary sarcoidosis based on the presence of a granuloma on the bronchial biopsy and
the absence of other causes of granuloma. Steroids were started (40 mg/day), with potassium
supplementation and gastric protection, which improved his hypercalcemia.

FIGURE 1: Thorax radiography: interstitial lung disease

Presence of reticulo-micronodular interstitial infiltrates (red arrows)
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FIGURE 2: Thoracic CT scan (axial sections, parenchymal window)

Micronodules with perilymphatic distribution at scissural (red arrow) and subpleural (green arrow) levels
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FIGURE 3: Thickening of bronchial spurs
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FIGURE 4: Histological examination showed a granulomatous reaction
composed of multiple multinucleated giant cells and epithelioid cells
admixed with some lymphocytes (H&E, x200).

As part of the impact assessment, the pulmonary plethysmography showed no obstructive or restrictive
ventilatory disorder. Gasometry was normal, as was the fundoscopic examination.

Discussion

Sarcoidosis is a systemic disease with unknown etiology, histologically characterized by noncaseating
granulomas. It is seen all over the world, with an estimated prevalence of 20 to 60 cases per 100,000 people
[6]. Hypercalcemia incidence in sarcoidosis is assessed differently; it varies between 2% and 63% based on
the literature reviews [7, 8]. McCort et al. reported the highest incidence at 63% [9]. In their review of 509
patients, Mayock et al [10] observed a frequency of 17%. Taylor et al [11] similarly reported comparable
results in their study involving 345 sarcoidosis patients. The frequency also varies according to sex and race
[12].

Diagnosis becomes challenging when hypercalcemia is the main symptom because it may mimic various
granulomatous diseases and malignancies. Diagnosis is based on a clinically and radiologically compatible
presentation with at least one noncaseating granuloma. Elevated angiotensin-converting enzyme (ACE)
levels are seen in 75% of patients with sarcoidosis [13].

The pathophysiological mechanism of this hypercalcemia is based on the existence of hypervitaminosis D.
There is an inappropriate production of 1,25 dihydroxy-vitamin D by the granuloma due to an increase in the
activity of one-alpha-hydroxylase, located in the monocluded cells of the granuloma, the enzyme enabling
the conversion of 25-hydroxy-vitamin D into its active form, 1,25 dihydroxy-vitamin D. This leads to
intestinal calcium hyperabsorption, hypercalciuria, and hypercalcemia. It should be noted that one-alpha-
hydroxylase activity in macrophages differs from that expressed in renal tubule cells, as it is not regulated by
calcitriol and parathyroid hormone (PTH) concentrations. It is inhibited by glucocorticoids [14].

Treatment includes lifestyle and dietary measures, such as the reduction of dietary calcium intake, the
eviction of occult intakes of vitamin D or calcium-modifying drugs, and the avoidance of sun exposure. The
suggested effect of bisphosphonates is the reduction of plasma calcium without reduction of 1,25-(OH)2-D
or ACE, showing that hypercalcemia is secondary to the effect of 1,25-(OH)2-D on bone and that
bisphosphonates do not directly affect granuloma activity [15]. The use of diuretics is not recommended in
the absence of malignant hypercalcemia (>3.7 mmol/L) [16]. Treatment remains essentially medicinal and
consists mainly of corticosteroids, which play an important role in managing hypercalcemia due to their
direct effect on calcium and phosphate metabolism by reducing the absorption of calcium from the
gastrointestinal tract, inhibiting osteoclast activity and inhibiting macrophage one-hydroxylase activity as
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an immunosuppressive effect. They may also transform 1,25-dihydroxyvitamin D3 into an inactive
metabolite [17]. Intravenous hydration is proposed as an additional supportive treatment. Ketoconazole may
be effective in treating hypercalcemia by inhibiting cytochrome P450 enzymes, including one-

hydroxylase, in cases of steroid-resistant sarcoidosis [18].

Conclusions

This case report shows a particular presentation of sarcoidosis, as malignant hypercalcemia is rarely the
initial manifestation. The use of bisphosphonates, in association with the classic treatment of
hypercalcemia by hyperdiuresis and corticosteroid, is a therapeutic option in cases of severe hypercalcemia
complicating sarcoidosis.
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Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References

1. Prasse A, Katic C, Germann M, Buchwald A, Zissel G, Miiller-Quernheim J: Phenotyping sarcoidosis from a
pulmonary perspective. Am J Respir Crit Care Med. 2008, 177:330-6. 10.1164/rccm.200705-7420C
2. duBois RM, Goh N, McGrath D, Cullinan P: Is there a role for microorganisms in the pathogenesis of
sarcoidosis?. ] Intern Med. 2003, 253:4-17. 10.1046/j.1365-2796.2003.01073.x
3. Maryam A. Esmaeil M, Payam T: Immunologic finding of disseminated granuloma reaction in patients with
Mycobacterium tuberculosis and sarcoidosis. Int ] Mycobacteriol. 2015, 4:131. 10.1016/j.ijmyc0.2014.11.044
4. Hermanrud T, Janner JH, Steffensen IE: [Hypercalcaemia can be the only initial symptom of sarcoidosis] .
Ugeskr Laeger. 2014, 176:
5. Nasiri MJ, Varahram M, Shams M, Taghavi K, Farnia P, Velayati AA: Osteoarticular tuberculosis in Iran. Adv
Res. 2014, 2:509-14. 10.9734/A1R/2014/8766
6. Baughman RP, Lower EE: Sarcoidosis. Harrison's Principles of Internal Medicine, Vol. 1.. Loscalzo J, Fauci A,
Kasper D, Hauser S, Longo D, Jameson ] (ed): McGraw Hill Education, New York; 2018. 2600-7.
10.7759/cureus.10399
7. Sharma OP: Hypercalcemia in sarcoidosis: the puzzle finally solved. Arch Intern Med. 1985, 145:626-7.
8. Sharmeen S, Kalkan E, Yi C, Smith SD: Granulomatous interstitial nephritis presenting as hypercalcemia
and nephrolithiasis. Case Rep Nephrol. 2016, 2016:4186086. 10.1155/2016/4186086
9.  McCort JJ, Wood RH, Hamilton JB, Ehrlich DE: Sarcoidosis a clinical and roentgenologic study of twenty-
eight proved cases. Arch Intern Med (Chic). 1947, 80:293-321. 10.1001/archinte.1947.00220150003001
10. Mayock RL, Bertrand P, Morrison CE, et al.: Manifestations of sarcoidosis: analysis of 145 patients with a
review of nine series selected from literature. Am | Med. 1963, 35:67-89.
11. Taylor RL, Lynch HJ Jr, Winsor WG: Seasonal influence of sunlight on the hypercalcemia of sarcoidosis . Am |
Med. 1963, 35:67-89.
12.  CUMM, DUE, WI JH Jr: Epidemiologic and clinical observations in sarcoidosis . Ann Intern Med. 1959,
50:879-90. 10.7326/0003-4819-50-4-879
13.  Studdy PR, Bird R: Serum angiotensin converting enzyme in sarcoidosis--its value in present clinical
practice. Ann Clin Biochem. 1989, 26 (Pt 1):13-8. 10.1177/000456328902600102
14.  Debiais F: Diagnosis of hypercalcemia not related to hyperparathyroidism . Rev Rhumat Monog. 2012,
79:227-32. 10.1016/j.monrhu.2012.07.007
15.  Gibbs CJ, Peacock M: Hypercalcaemia due to sarcoidosis corrects with bisphosphonate treatment . 1986.
10.1136/pgmj.62.732.937
16. Kerdudo C, Aerts I, Fattet S, et al.: Hypercalcemia and childhood cancer: a 7-year experience . ] Pediatr
Hematol Oncol. 2005, 27:23-7. 10.1097/01.mph.0000151932.47598.00
17.  Carré M, Ayigbedé O, Miravet L, Rasmussen H: The effect of prednisolone upon the metabolism and action
of 25-hydroxy-and 1,25-dihydroxyvitamin D3. Proc Natl Acad Sci U S A. 1974, 71:2996-3000.
10.1073/pnas.71.8.2996
18.  Huffstutter JG, Huffstutter JE: Hypercalcemia from sarcoidosis successfully treated with infliximab .
Sarcoidosis Vasc Diffuse Lung Dis. 2012, 29:51-2.

2024 Lakhal et al. Cureus 16(7): e64454. DOI 10.7759/cureus.64454 6 0of 6


javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1164/rccm.200705-742OC?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1164/rccm.200705-742OC?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1365-2796.2003.01073.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1046/j.1365-2796.2003.01073.x?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijmyco.2014.11.044?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.ijmyco.2014.11.044?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/25096565/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.9734/AIR/2014/8766?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.9734/AIR/2014/8766?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.10399?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7759/cureus.10399?utm_medium=email&utm_source=transaction
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/605566?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2016/4186086?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2016/4186086?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archinte.1947.00220150003001?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1001/archinte.1947.00220150003001?utm_medium=email&utm_source=transaction
https://www.sciencedirect.com/science/article/abs/pii/0002934363901657?utm_medium=email&utm_source=transaction
https://www.sciencedirect.com/science/article/abs/pii/000293436390055X?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7326/0003-4819-50-4-879?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.7326/0003-4819-50-4-879?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/000456328902600102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/000456328902600102?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.monrhu.2012.07.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.monrhu.2012.07.007?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/pgmj.62.732.937?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/pgmj.62.732.937?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.mph.0000151932.47598.00?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/01.mph.0000151932.47598.00?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1073/pnas.71.8.2996?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1073/pnas.71.8.2996?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/23311123/?utm_medium=email&utm_source=transaction

	Malignant Hypercalcemia Revealing Pulmonary Sarcoidosis
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Our patient's biological values compared with normal laboratory values
	FIGURE 1: Thorax radiography: interstitial lung disease
	FIGURE 2: Thoracic CT scan (axial sections, parenchymal window)
	FIGURE 3: Thickening of bronchial spurs
	FIGURE 4: Histological examination showed a granulomatous reaction composed of multiple multinucleated giant cells and epithelioid cells admixed with some lymphocytes (H&E, x200).

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


