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Data acquisition
The following data were screened: laboratory parameters, case documentation by nurses and medical doctors including pre-operative and operative monitoring, previous and present doctor´s letters and other documents from previous hospital admissions or out-patient contacts, medical emergency protocols, the lists of medication upon admission and discharge. The following clinical data were extracted: age, sex, medical diagnoses, typical symptoms of hypercalcemia (mental obtundation, coma) or hypocalcemia (tetany, epileptic seizures). Unspecific symptoms of hyper- and hypocalcemia such as constipation, muscle weakness and fatigue were not assessed as a consequence of the high prevalence of these symptoms of different etiologies in geriatric patients. Co-morbidities with substantial influence on calcium homoeostasis and on bone metabolism were also assessed with a particular emphasis on malignant diseases with metastases, a history of thyroidectomy, Morbus Addison, Morbus Cushing, hypophyseal abnormalities, osteoporosis, and hepatic or renal failure, and recent or older bone fractures.
For the assessment of the adequacy of treatment, the following drugs with an influence on calcium homoeostasis and on bone metabolism were analyzed: thiazide diuretics, oral, intravenous and inhaled corticosteroids, calcimimetics (cinacalcet), calcium substitution, vitamin D substitution (including combinations of calcium and vitamin D), bisphosphonates, teriparatide, monoclonal IgG2-anti-RANKL antibodies (denosumab) and selective estrogen receptor modulators (e.g. raloxifene). 

Comparison of 3 different equations for the albumin-related correction of plasma calcium
[bookmark: _Hlk210766266]Bland-Altman analysis showed a moderate agreement of the corrected calcium concentations among the three equations (Figure 4). Among equation 1 and 2, the average deviation was -0.060mmol/l (95%-CI: [-0.058, -0.054]). Relatively high deviations (up to 0.18mmol/l were seen at calcium concentrations <2.5mmol/l, whereas at higher calcium concentrations the agreement of the two methods was good. Among equations 1 and 3, Bland-Altman analysis revealed an average deviation of 0.070 mmol/l (95%-CI [0.065, 0.070]). Deviations up to 0.2mmol/l occurred over the whole spectrum of calcium concentrations. Comparing equations 2 and 3, the average deviation was greatest among the pairwise comparisons (0.12mmol/l; 95%-CI [0.120, 0.127]), and individual deviations up to 0.35mmol/l occurred.
We investigated consistency of the classification of the corrected plasma calcium as „decreased“, „normal“ or „elevated“ among the different formulas (Table 2). Comparison of equations 1 and 2 showed an agreement of the classification in 1,352 of 1,543 cases (88 %). In 12 % (n = 191), the classification was incongruent. With respect to hypercalcemia, the agreement was complete (100%; n = 256). Concerning hypocalcemia, the agreement was 53%, and with respect to normocalcemiea 86%. 
Equation 1 and 3 classified the plasma calcium levels concordantly as „decreased“, „nomal“ or „elevated“ in 1,372 cases (89%).  In hypocalcemia, agreement was complete, whereas in hypercalcemia it was only 43%. In normocalcemia, the classification was identical by both equations in 98%. Equation 1 appeared to be more sensitive for hypercalcemia than equation 3.
The comparison of equation 2 and 3 showed the lowest coincidence (n = 1181, 77%) The agreement concerning hypocalcemia was complete (100%), it was only 25% with respect to hypercalcemia and 97% concerning normocalcemia. Equation 3 appeared to be the least sensitive correction method for the detection of hypercalcemia.

Differential diagnosis and treatment of hypercalcemia
Without correction for plasma albumin, severe hypercalcemia with an immediate treatment necessity (plasma calcium > 2.8 mmol/l) was present in 6 cases (0.4 %). Probable causes were primary hyperparathyroidism (n = 2) and probable tertiary hyperparathyroidism as a consequence of severe vitamin D deficiency (n = 2). In 2 cases, the cause remained unclear (possible immobilization-induced hypercalcemia) [24] (Table S1). 
After correction for plasma albumin, hypercalcemia was noted in 256 cases. Diagnostic and therapeutic measures performed in these patients are listed in Tables S1 and S2. In 195 cases with hypercalcemia after correction for plasma albumin, no differential diagnosis was initiated.
Differential diagnosis and treatment of hypocalcemia
Patients with a decreased plasma calcium concentration (<2.15 mmol/L) uncorrected for albumin (n = 421) usually were treated without prior or concomitant diagnostic assessment with vitamin D 800-1000IU/d. Calcium 500-1000mg/d was added in 89 cases. In these 89 patients, when the plasma calcium level was corrected for plasma albumin, 91% (n = 81) were normocalcemic.
Of the 15 patients, in whom hypocalcemia persisted after correction for hypoalbuminemia, one died, 11 were treated with vitamin D, 5 received pharmacological calcium substitution (of these 3 received calcium plus vitamin D substitution), and 3 received no substitution for reasons not documented in the patients` records.


Table S1: Differential diagnostic procedures in hypercalcemic patients (corrected and uncorrected plasma concentrations)
	Diagnostic procedures
	Number
	Relative frequency (%)

	Parathyroid hormone measured
	19
	7%

	Vitamin D measured
	20
	8%

	Phosphate measured
	16
	6%

	Ultrasonography of the parathyroid gland performed/ recommended
	6
	2%

	Search for primary tumors/ metastases performed/ recommended
	19
	7%

	Causes of hypoalbuminemia assessed/ assessment recommended
	7
	4%

	No diagnostic workup performed or recommended
	195
	76%

	Deceased/ Diagnostic measures refused
	18
	7%

	Not enough data in the files
	2
	1%






Table S2: Therapeutic measures to treat hypercalcemia (corrcted and uncorrected hypercalcemia)
	Therapy initiated or recommended
	Number
	Relative frequency (%)

	Thiazide treatment terminated
	19
	7%

	Sodium-rich diet to increase calcium excretion
	18
	7%

	Increase of fluid intake
	43
	17%

	Bisphosphonate (oral or intravenous)
	30
	12%

	Denusomab
	3
	1%

	Cinacalcet
	3
	1%

	Adrenal gland surgery
	0
	0%

	Calcium substitution terminated
	11
	4%

	Corticosteroids for tumor-induced hypercalcemia
	3
	1%

	Protein substitution
	45
	18%

	Vitamin D started/ Dose adjusted
	139
	54%

	Corticosteroids terminated
	2
	1%

	No therapy
	50
	19%

	Not assessable/ deceased
	12
	5%
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