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Abstract
Objective: We aimed to evaluate the risk of hypercalcemia in patients with very high 
levels of 25- hydroxy vitamin D (25(OH)D).
Methods: The distribution of patients who were screened for 25(OH)D in our hos-
pital between January 2014 and December 2018 was evaluated and patients with 
serum concentrations of 25(OH)D >88 ng/mL were selected. Then, biochemical pa-
rameters of the cases with 25(OH)D >88 ng/mL were compared according to calcium 
status, vitamin D level (group 1, 88- 100 ng/mL; group 2, 100- 150 ng/mL, and group 
3, >150 ng/mL), and gender.
Results: A total of 282 932 patients who underwent 25(OH)D tests in our hospi-
tal were evaluated. A total of 1311 (0.5%) patients had very high 25(OH)D levels 
(>88 ng/mL). Four hundred and ninety- five patients who met our inclusion criteria 
and had complete data participated in the study. The median age was 58 years (inter-
quartile range [IQR] = 41- 71 years) and the median level of 25(OH)D was 104.6 mg/
mL (IQR = 94.9- 124.9 ng/mL). Most of the subjects (83.7%) with very high 25(OH)
D levels were normocalcemic. A weak inverse correlation was observed between 
25(OH)D level and intact parathyroid hormone (iPTH) level (r =	−0.118,	P = .01), but 
no correlation between 25(OH)D and calcium levels was observed. Alkaline phos-
phatase (ALP) levels were significantly higher in males (P = .032), and age and iPTH 
levels were higher in females (P < .001 and P = .004). ALP, phosphorus levels, and 
iPTH suppression rates were higher in hypercalcemic patients (P < .001, P < .001, and 
P < .001, respectively), while the iPTH level was significantly lower in hypercalcemic 
patients (P < .001) than in normocalcemic patients. Amongst the three groups with 
different 25(OH)D levels, no difference was found in levels of iPTH, calcium, phos-
phorus, ALP, or age.
Conclusion: Most patients with very high vitamin D levels were normocalcemic, but 
severe hypercalcemia was also observed. Vitamin D replacement therapy and follow-
 up should be performed according to clinical guideline recommendations.
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1  | INTRODUC TION

Vitamin D is an important steroid prohormone that maintains bone 
health. Its most important effect is on calcium, phosphorus me-
tabolism, and bone mineralisation.1 Vitamin D deficiency is recog-
nised as a global epidemic. In addition to poor bone health, vitamin 
D deficiency is associated with autoimmune diseases, mental 
health problems, cardiovascular disease, insulin resistance, meta-
bolic syndrome, immunodeficiency, neurocognitive dysfunction, 
and increased risk of extracellular complications such as cancer.2- 5 
It is also a lifestyle biomarker as vitamin D deficiency affects the 
quality of life.6 During the coronavirus pandemic, the importance 
of vitamin D has reappeared.7 As a result of the increasing aware-
ness of health problems associated with vitamin D deficiency, 
there has been a growing trend in vitamin D screening and treat-
ment around the world.8 As a result, vitamin D has become a popu-
lar supplementary agent all over the world. In recent years, after 
careless and uncontrolled use of vitamin D therapy, there has been 
a significant increase in the number of cases of vitamin D hypervit-
aminosis and intoxication. While vitamin D intoxication can often 
be asymptomatic, causing hypercalcemia, it may also produce 
symptoms ranging from mild, such as thirst or polyuria, to severe, 
such as coma and death.9 In this study, we aimed to investigate the 
distribution pattern of patients’ serum concentrations of vitamin 
D during the last 5 years in our hospital in order to determine the 
burden of vitamin D hypervitaminosis and toxicity and compare 
these results with global trends.

2  | METHODS

The information of patients who underwent 25- hydroxy vitamin 
D (25(OH)D) tests in our hospital between January 2014 and 
December 2018 was accessed from the database of our institute. 

The study protocol was approved by the ethics committee of our 
institute and the privacy of patients was preserved throughout 
the study. We determined the distribution of 25(OH)D concen-
trations and included those patients with 25(OH)D levels >88 ng/
mL (220 nmol/L), the upper limit of the normal range of vitamin 
D concentration in our hospital, in our study. For patients with 
multiple vitamin D assessments, only the initial test was taken into 
consideration for the study. Patients who met inclusion criteria 
and whose serum calcium, phosphorus, iPTH, and ALP levels were 
analysed at the same time as their 25(OH)D levels were included in 
our study (Figure 1). Patients with hyperparathyroidism, hypopar-
athyroidism [iatrogenic (post- surgical) or idiopathic)], lymphoma, 
lymphoproliferative disease granulomatosis disease (sarcoidosis, 
tuberculosis, fungal diseases, leprosy, giant cell polymyositis, or 
berylliosis)	or	creatinine	clearance	≤40	mL/min,	as	well	as	women	
with creatinine concentration >1.3 mg/dL or men with creatinine 
concentration >1.1 mg/dL, were excluded from the study. Changes 
in 25(OH)D reports, patients who underwent 25(OH)D tests, and 
patients with 25(OH)D levels >88 ng/mL during the 5- year pe-
riod were evaluated. Patients with 25(OH)D levels >88 ng/mL 
were grouped according to 25(OH)D concentration: 88- 100 ng/
mL (group 1), 100- 150 ng/mL (group 2), and >150 ng/mL (group 
3). Subgroup analysis of patients with very high 25(OH)D levels 
was performed according to calcium status, gender, and vitamin 
D levels.

2.1 | Biological assessment

Serum calcium and phosphate (inorganic) levels were meas-
ured with Cobas CA2 and Cobas PHOS2 on COBAS C702 ana-
lyser (Roche Diagnostics, Mannheim, Germany). ALP levels were 
measured with Architect I1000SR and Architect CI8200 (Abbott 
Diagnostics, US). Vitamin D serum concentrations were measured 

What's known

• Vitamin D supplementation has increased awareness due to its many beneficial effects on 
health besides bone health. As a result of the increase in vitamin D awareness, hypervita-
minosis D and intoxication cases due to excessive vitamin D supplementation have also in-
creased. Cases of hypercalcemia due to Vitamin D over- intake have been reported in the 
case series.

What's new

• Our study shows the increase in the number of patients with vitamin D tests and very high 
vitamin D levels in a substantial population. The risk of hypercalcemia in patients with very 
high vitamin D levels was shown in the present study with the literature's most extensive 
case series. Although most of the patients are normocalcemic, severe hypercalcemia cases 
have also been observed. No significant correlation was observed between vitamin D level 
and calcium level.
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by electrochemiluminescence- protein- binding assay (ECLIA) (Cobas 
e602, Roche Diagnostics, Germany) and serum levels of iPTH were 
measured by solid- phase, two- site chemiluminescent enzyme- 
labelled immunometric assay (IMMULITE 2000 Siemens, Los 
Angeles, CA, USA).

2.2 | Statistical analysis

The variables in the study were evaluated in terms of the normal 
distribution with the one- sample Kolmogorov– Smirnov test and 
the data were presented as median (interquartile range (IQR)). 

F I G U R E  1   A flow diagram of the study 
design

F I G U R E  2   Distribution of 25(OH)D reports and patients who underwent vitamin 25(OH)D tests by years (2014- 2018)
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Categorical variables were shown as counts and percentages. 
Categorical data were appropriately analysed by Chi- square (χ2) 
test or Fisher's exact test. Discrepancies between the groups 
were analysed by Mann– Whitney U test and Kruskal– Wallis test 
because of the non- normal distribution. Correlation analyses were 
performed by calculating Spearman's and Pearson's correlation co-
efficients. The results were evaluated at a 95% confidence interval 
and P < .05 was considered statistically significant. All statistical 
analyses were performed using SPSS software, version 22.0 (SPSS 
Inc, Chicago, IL).

3  | RESULTS

A total of 282 932 patients (32.8% male, 67.2% female) who un-
derwent 25(OH)D testing in our hospital were evaluated in terms 
of vitamin D distribution. Most patients were 40- 60 y old (34.1%); 
the percentages belonging to other age groups were 9.2% (<20 y), 
27.2% (20- 40 y), and 29.5% (>60 y). It was observed that 357 526 
25(OH)D tests were performed in these patients within 5 years 
and the number of tests increased over the years. There was also 
a significant increase in the number of patients who underwent 
the vitamin D test over the years; it was 7.02% in 2014, 17.23% in 
2015, 21% in 2016, 25.2% in 2017, and 29.55% in 2018 (P < .001) 
(Figure 2). Patients with very high 25(OH)D levels (>88 ng/mL) 
that met our inclusion criteria were observed at a rate of 0.5% 
(n = 1311) (21.7% male, 78.3% female), 0.05% of whom (n = 135) 
had 25(OH)D concentration >150 ng/L. Patients >60 y old had 
a higher rate of hypervitaminosis D (39.5%, n = 518) than those 
<20 y old (11.7%, n = 153), 20- 40 y old (18.4%, n = 241), and 40- 
60 y old (30.4%, n = 399). The number of patients with very high 
25(OH)D levels also increased over the years. The distribution of 

patients with very high 25(OH)D levels by year was 5% (n = 65) 
in 2014, 20.5% in 2015 (n = 269), 14.9% (n = 195) in 2016, 23.9% 
(n = 313) in 2017, and 35.8% (n = 469) in 2018 (Figure 3). Four hun-
dred and ninety- five patients whose complete biochemical data 
were collected at the same time the 25(OH)D test was performed 
were included in our study (Figure 1).

Patients with very high 25(OH)D levels were mostly female 
(80%, n = 396); male comprised 20% of these patients (n = 99). The 
median age was 58 y (IQR = 41- 71), median vitamin D level was 
104.6 ng/mL (IQR = 94.9- 124.9, range = 88.3- 686.6), median cal-
cium level was 9.7 mg/dL (IQR = 9.4- 10, range = 8- 16.95), median 
phosphorus level was 3.6 mg/dL (IQR = 3.3- 4.04, range = 1.69- 
7.63), median iPTH level was 33.1 pg/mL (IQR = 23.7- 45.11, 
range = 2- 86), and median ALP level was 67 U/L (IQR = 53- 91.75, 
range = 27- 3631) (Table 1).

Although there was no difference in age, gender, or 25(OH)D level 
between hypercalcemic and normocalcemic patients, ALP level, phos-
phorus level, and iPTH suppression rates were significantly higher 
in hypercalcemic patients (P < .001, P < .001, and P < .001, respec-
tively), while the iPTH level was significantly lower in hypercalcemic 
patients (P < .001) than in normocalcemic patients (Table 1). There 
was no significant correlation between 25(OH)D level and calcium, 
phosphorus, and ALP levels (r =	−0.001,	r = 0.011, and r = 0.024, re-
spectively); however, a weak negative correlation (r =	−0.118,	P = .01) 
was observed between vitamin D level and iPTH level. The majority of 
cases (83.8%, n = 415) were normocalcemic (Calcium level <10.2 mg/
dL). The proportion of mild hypercalcemia (10.2- 12 mg/dL) was 15.2% 
(n = 75), moderate hypercalcemia (12- 14 mg/dL) was 0.6% (n = 3), and 
severe hypercalcemia (>14 mg/dL) was 0.4% (n = 2). Amongst cases 
with 25(OH)D >150 ng/mL (n = 56), 75% (n = 42) were normocalcemic, 
23.2% (n = 13) had mild hypercalcemia, 1.8% (n = 1) had moderate 
hypercalcemia, and severe hypercalcemia was not observed (Figure 4).

F I G U R E  3   Distribution of the number of patients with 25(OH)D level >88 ng/mL by years (2014- 2018) (n:1311)
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Amongst the three groups defined by 25(OH)D levels, there was 
no significant difference in age, gender, calcium level, iPTH level, 
phosphorus level, ALP level, hypercalcemia rate or iPTH suppres-
sion rate, although the PTH suppression rate and hypercalcemia rate 
were both higher in group 3 (Table 2).

Table 3 presents demographic and laboratory data of the patients 
by gender. ALP levels were significantly higher in males (P = .032), and 
age and iPTH levels were higher in females (P < .001 and P = .004, 
respectively). There was no difference in terms of 25(OH)D level, 
calcium, phosphorus level, iPTH suppression, or hypercalcemia rate.

4  | DISCUSSION

As our hospital has one of the largest patient capacities in the coun-
try, with an average of one million patient cases per year, our study 

offers an overview both in our country and in the Middle East. The 
most important result of the study was that most cases with very 
high 25(OH)D levels were normocalcemic. In our study, there was 
an increase in the number of patients with very high 25(OH)D lev-
els in parallel with the increase in the number of 25(OH)D tests and 
patients during the 5- year study period. Patients with very high 
25(OH)D levels were mostly female and elderly. In addition, the rate 
of hypercalcemia and iPTH suppression was higher in patients with 
25(OH)D levels >150 ng/mL, although the difference was not statis-
tically significant.

Vitamin D is an important steroid prehormone for overall body 
health, supporting bone health and offering additional benefits as 
well. In the 21st century, there was an increase in vitamin D defi-
ciency all over the world, including developed countries. Amongst 
the most important reasons for this increase is the increased aware-
ness of and testing for vitamin D deficiency. In addition, there has 

TA B L E  1   Demographic and laboratory characteristics of the hypercalcemic and normocalcemic patients with 25(OH)D levels >88 ng/mL

Parameters median (IQR) All (n = 495) Hypercalcemic (n = 80) Normocalcemic (n = 415) P value

Gender (M/F) 99/396 (20%/80%) 19/61 (23.8%/76.2%) 80/335 (19.3%/80.7%) .360

Age 58 (41- 71) 61 (31- 70.75) 57 (43- 72) .531

25(OH)D 104.6 (94.9- 124.9) 104.79 (94.9- 126.75) 104.61 (94.93- 124.73) .174

iPTH (pg/mL) 33.1 (23.7- 45.11) 27.6 (18.07- 45.96) 34.17 (24.33- 44.97) <.001

Calcium (mg/dL) 9.7 (9.4- 10) 10.4 (10.3- 10.6) 9.6 (9.36- 9.8) .017

Phosphorus (mg/dL) 3.6 (3.3- 4.04) 4.08 (3.5- 4.93) 3.6 (3.26- 3.91) <.001

ALP (U/L) 67 (53- 91.75) 86.5 (53- 85) 65 (64- 185.25) <.001

PTH suppression rate 4.2% (n = 21) 16.2% (n = 13) 1.9% (n = 8) <.001

Hypercalcemia rate 16.2% (n = 80)

Bold values indicate statistically significant (P < .05).

F I G U R E  4   Distribution of hypercalcemia in patients with 25(OH)D >88 ng/mL
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been a significant increase in studies investigating the role of vita-
min D metabolism in the pathophysiology of various diseases. As a 
result, there has been a growing demand for measuring vitamin D 
metabolite levels and taking vitamin supplements around the world, 
especially in developed countries.10 In a study conducted in Canada, 
it was observed that the number of 25(OH)D tests increased 25 
times from 2004 to 2010.11 In addition, a study conducted in the 
United Kingdom showed that the number of 25(OH)D tests in-
creased from 7537 in 2007 to 46 000 in 2010.8 Similarly, another 
study in Australia showed that the number of tests increased seven 
times between 2001 and 2010.10 Similar to these studies, our review 
showed that the number of 25(OH)D tests in our hospital increased 
approximately five times between 2014 and 2018.

As a result of increased rates and awareness of D vitamin de-
ficiency across the world, there has been also a large increase in 
prescriptions for vitamin D deficiency symptoms. Ergocalciferol 
(D2) and cholecalciferol (D3) are the most common form of dietary 
supplements of vitamin D. The recommended daily physiological vi-
tamin D supplementation amount is 400 IU for infants, 600 IU for 
adults under 70 y old, and 800 IU for adults over 70 y old. The safe 
daily vitamin D limit is 4000 IU. Acute vitamin D toxicity is usually 
observed in cases of 10 000 IU/d intake.12,13

While bolus-  and single- dose treatments were previously recom-
mended to treat vitamin D deficiency in a rapid way, recent studies 
showed that bolus- dose use of vitamin D is associated with increased 
risk of fractures and falls, and this approach has been abandoned.14 

However, bolus- dose use is still widespread in developing countries 
and it was observed that prolonged supra- physiological use leads to 
vitamin D hypervitaminosis.15 In our country, vitamin D hypovitamin-
osis and the use of vitamin D at a dose of 300 000 IU in osteoporosis, 
especially in the elderly, are common.16 One of the reasons for com-
mon vitamin D excess in the elderly in our study may be the wide-
spread and uncontrolled use of these preparations in this age group. 
In the literature, most patients with vitamin D hypervitaminosis are 
elderly and women.17 Similarly, most patients who were tested for 
vitamin D in our study were female and elderly. The reason for this 
may be that elderly people are more often examined because of the 
symptoms of vitamin D deficiency, osteoarthritis, osteoporosis, and 
post- menopausal screening. In a meta- analysis of studies from our 
region, vitamin D deficiency was most frequently observed in elderly 
women.18,19 We thought that as a result of uncontrolled use of sup-
raphysiological doses of vitamin D because of deficiency, vitamin D 
hypervitaminosis was observed at a high rate in elderly and female 
patients. In the present study, the proportion of female patients with 
very high vitamin D levels was high because of the high rate of female 
patients who underwent vitamin D testing. However, no significant 
difference was found between males and females in vitamin D and 
calcium levels. It has been observed that women with very high vi-
tamin D levels are older and generally post- menopausal. Oestrogen 
deficiency in post- menopausal women causes abnormalities in cal-
cium homeostasis, decreased ALP, increased bone resorption, and 
increased parathyroid hormone secretion.20 In our study, we thought 

TA B L E  2   Demographic and laboratory characteristics of patients with 25(OH)D levels >88 ng/mL according to serum 25(OH)D levels

Parameters median (IQR) Group 1 (n:191) (>88 ng/mL) Group 2 (n:248) (88- 15 088 ng/mL) Group 3 (n:56) (>150 ng/mL) P value

Gender (%) 40/151 (20.9%/79.1%) 43/205 (17.3%/82.7%) 15/40 (28.6%/71.4%) .151

Age 61 (38- 73) 62 (44- 74) 57.5 (37.25- 72.25) .907

25(OH)D 93.2 (90.7- 97.8) 115.32 (105.24- 127.59) 188.3 (163.1- 210.38) <.001

iPTH (pg/mL) 32.2 (23.7- 45.6) 33.6 (23.8- 44.81) 32.77 (22.6- 40.4) .160

Calcium (mg/dL) 9.7 (9.4- 9.97) 9.7 (9.33- 10) 9.74 (9.5- 10.05) .107

Phosphorus (mg/dL) 3.6 (3.3- 4) 3.6 (3.22- 4.03) 3.65 (3.4- 4.43) .388

ALP (U/L) 72 (55- 94) 67 (53- 87) 72.5 (54.5- 108.5) .725

Hypercalcemia rate 15.2% (n = 29) 14.9% (n = 37) 25% (n = 14) .162

PTH suppression rate 4.2% (n = 8) 3.2% (n = 8) 8.9% (n = 5) .160

Bold values indicate statistically significant (P < .05).

Parameters median (IQR) Male (n = 99) Female (n = 396) P value

Age 51 (26- 67) 60 (44- 72) <.001

25(OH)D 105.7 (95.1- 128.9) 104.56 (95.32- 124) .676

iPTH (pg/mL) 28.5 (22.2- 38.1) 34.23 (24.35- 45.57) .004

Calcium (mg/dL) 9.75 (9.6- 10.1) 9.65 (9.4- 9.98) .084

Phosphorus (mg/dL) 3.5 (3.1- 4.5) 3.61 (3.35- 4) .443

ALP (U/L) 75 (53.5- 165) 66 (53- 85) .032

iPTH suppression rate 5.1% (n = 5) 4% (n = 16) .656

Hypercalcemia rate 19.2% (n = 19) 15.4% (n = 61) .360

Bold values indicate statistically significant (P < .05).

TA B L E  3   Comparison of demographic 
and laboratory characteristics of patients 
with 25(OH)D levels >88 ng/mL by 
gender
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that ALP levels were lower but iPTH levels were higher in women than 
in men because of their advanced age and post- menopausal status. In 
addition, because of higher bone mass in men, the normal range of ALP 
is higher than in women. Because most of them were female (mostly 
post- menopausal), increases in calcium levels and iPTH suppression 
may not be evident in patients with very high vitamin D levels.

The increased use of vitamin D supplementation and continu-
ation of therapeutic doses without monitoring caused increases in 
vitamin D hypervitaminosis and the number of cases of toxicity. 
For vitamin D hypervitaminosis, there are different criteria. Some 
publications consider 25(OH)D level >88 ng/mL (>220 nmol/L) to 
indicate vitamin D hypervitaminosis, as in our hospital21,22; others 
consider 25(OH)D level >100 ng/mL (>250 nmol/L) as a criterion.23 
In addition, many authorities determined 25(OH)D level >150 ng/
mL (>375 nmol/L) as vitamin D toxicity. Dudenkov et al showed in 
their study that the incidence of 25(OH)D >50 ng/mL (>125 nmol/L) 
increased from 9 to 233 between 2002 and 2011, and similar to our 
study, the majority of cases consisted of women and older adults.17 
In our study, the large proportion of female patients with very high 
vitamin D levels reflected the large proportion of female patients 
amongst those who underwent vitamin D testing. According to data 
from the National Poison Data System, toxic exposure to vitamin D 
increased from 196 cases between 2000 and 2005 to 4335 cases 
between 2005 and 2011.24 Assay rates of 25(OH)D level >150 ng/
mL (>375 nmol/L) were 27 (~0.05%) in a study of 60 237 tests in the 
United States, 15 (~0.03%) in another study that included 57 433 
tests, and 8 (~0.02%) in a study of 41 177 tests in Australia.12,25 In 
our study, vitamin D intoxication (>150 ng/mL) ratio was 0.05%, con-
sistent with the literature, and increased over the years.

As a result of excessive intake of vitamin D, serum levels of vi-
tamin D metabolites (25(OH)D; 24,25(OH)2D; 25,26 (OH)2D; and 
25(OH)D- 26,23- lactone) increase and exceed vitamin D binding pro-
tein binding capacity, causing the increase of free active metabolite 
1,25(OH)2D. This vitamin D metabolite reaches the vitamin D recep-
tor (VDR) in the nucleus of cells and increases calcium absorption 
and bone mobilisation by causing exaggerated gene expression. As 
a result, it causes hypercalcemia and hyperphosphatemia, resulting 
in iPTH suppression.26 While the most common cause of vitamin 
D- associated hypercalcemia is iatrogenic supplementation, produc-
tion of ectopic 1,25- dihydroxyvitamin D (sarcoidosis, tuberculosis, 
fungal diseases, granulomatous diseases such as leprosy, and lym-
phoma) can cause inactivating mutations of the CYP24A1 gene.27 
Therefore, long- term follow- up is required in vitamin D intoxication 
in terms of symptoms and findings associated with hypercalcemia. 
In addition to hypercalcemia, vitamin D intoxication can cause sev-
eral symptoms such as depression, stupor, and coma psychiatrically; 
short QT, bradyarrhythmia, and hypertension in the cardiovascular 
system; nausea, vomiting, constipation, peptic ulcer, and pancreati-
tis in the gastrointestinal tract; and hypercalciuria, nephrocalcino-
sis, and renal failure in the kidneys.28 In addition to 25(OH)D level 
>150 ng/mL biochemically, vitamin D intoxication can be symptom-
atic; hypercalcemia, hypercalciuria, and parathyroid hormone sup-
pression can be seen.26 Some studies have observed that in cases 

with vitamin D intoxication and hypervitaminosis, vitamin D level 
and serum calcium levels were not associated, and most of the cases 
were normocalcemic.29,30 Some control mechanisms are thought 
to prevent very high vitamin D levels from causing hypercalcemia. 
These include the enzyme system in the liver that metabolises vita-
min D to inactive metabolites and the storage of excess vitamin D in 
adipose tissue. In addition, we think that feedback mechanisms may 
play a role in personalised VDR polymorphisms, receptor, and post- 
receptor interactions in tissues. Excessive vitamin D that exceeds 
these control mechanisms may cause symptoms depending on the 
dose and duration of supplementation. Apart from its hypercalce-
mic effects, there is no publication in the literature on other poten-
tial effects on the body because of its storage in adipose tissue. In 
the studies conducted on vitamin D levels, vitamin D was directly 
proportional to the calcium level and inversely proportional to the 
parathyroid hormone level, but the same situation was not observed 
in vitamin D hypervitaminosis and intoxication cases. In a series of 
5557 patients studied in India, 151 cases had vitamin D intoxication, 
and similar to our study, 69.5% of the cases were normocalcemic.30 
Although the rate of normocalcemia was high, cases with severe hy-
percalcemia that could cause serious symptoms were observed in 
our	study,	albeit	at	a	low	rate.	İn	addition,	factors	such	as	calcium-	
containing supplements, diet, and the duration of vitamin D supple-
mentation may also have contributed to hypercalcemia.

This study has potential limitations since it is a retrospective 
study. Information on the patients’ supplementation levels, hyper-
calciuria rates, specific treatments received for hypercalcemia or 
hypocalcemia, diet, lifestyle, level of exposure to the sun, presence 
and duration of symptoms, and treatment for intoxication is miss-
ing. Vitamin D intoxication studies usually include a small number of 
cases, and there is a need for prospective studies examining exten-
sive case series.

5  | CONCLUSION

This study aims to emphasise that in recent years, there has been 
a tendency towards a secular increase in the number of 25(OH)
D tests and an increase in iatrogenic vitamin D hypervitaminosis 
cases as a result of increased widespread supplementation use. 
This study shows that despite the high prevalence of vitamin D 
deficiency in developing countries, such as our country, vitamin 
D hypervitaminosis is not a rare clinical reality. Vitamin D hyper-
vitaminosis and intoxication are usually iatrogenic and can be pre-
vented. Although most of these patients become normocalcemic 
as a result of some possible control mechanisms in the liver and 
adipose tissue, they can experience severe hypercalcemia, as in 
our study, which can cause serious symptoms. Especially regimens 
including intramuscular and supra- physiological doses, empiri-
cal, or long- term vitamin D supplementations without follow- up 
should not be recommended, and treatment and follow- up plan-
ning should be performed according to the clinical guideline 
recommendations.
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