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Abstract

Vitamin D is a fat soluble vitamin which is mandatory for 
human health. Vitamin D absorption depends on intact il-
eum, pancreatic secretions and bile emulsification. Malab-
sorption syndromes with steatorrhea like cystic fibrosis and 
celiac disease, poor diet, insufficient sun exposure, Chronic 
Kidney Disease (CKD), and advanced liver disease can cause 
vitamin D deficiencies. Thus, many individuals used vitamin 
D supplement. Unmonitored and self-prescribed consump-
tion of vitamin D supplements and granulomatous disease 
(1-alpha hydroxylase production by epithelioid macro-
phages) could lead to vitamin D toxicity. Therefore, suitable 
management of that is literally important for physicians.
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Introduction

Vitamin D, a fat-soluble vitamin, is synthesized in the skin 
through exposure to ultraviolet B-light radiation [1]. Factors 
such as limited sun exposure and dietary deficiencies contrib-
ute to low vitamin D status among many individuals, across all 
age groups and geographic locations [2,3], and due to its as-
sociation with many diseases, supplementing with vitamin D to 
restore body reserves is highly important [4]. Yet, concurrently, 
we are observing an increase in reports of toxicity associated 
with this vitamin as well [5]. Possible reasons for this incident 
include the over-the-counter status of the drug in most coun-
tries [6,7], incorrect dosage prescription [8], companies’ errors 
in producing supplements with vitamin D higher than the re-
ported limit in their product [9], alongside fortification of food 
with vitamin D [5]. Symptoms of vitamin D toxicity are diverse 
and include neuropsychiatric, cardiovascular, gastrointestinal, 
and renal manifestations [10] that typically occur with vitamin 
D levels exceeding 375 nmol/l [11]. This toxicity related to vita-
min D involves heightened absorption of calcium from the in-
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testines, resulting in hypercalcemia. Additionally, an excess of 
vitamin D can stimulate bone resorption, leading to further el-
evation of calcium levels [12]. Herein, the objective of this study 
is to examine the clinical symptoms of vitamin D toxicity and 
strategies for managing it through a review of case reports of 
vitamin D toxicity.

Vitamin D toxicity

Vitamin D is a fat soluble prohormone that is mandatory for 
human health. it has two main forms, D2 and D3. D2 (ergocalcif-
erol) is obtained from the ingestion of plants, fungi and yeast 
while D3 (ergocalciferol) is obtained from exposure of skin to 
the sun (UVB), ingestion of fish, milk and plants [13,14]. This 
fat-soluble vitamin that is transported to the liver via chylomi-
crons. Both forms are converted to 25-OH D3 (storage form) by 
the enzyme 25-hydroxylase in the liver and to the active form 
1,25-(OH)2D3 (calcitriol) by the enzyme 1 alpha-hydroxylase in 
PCT cells of the kidney [15-18].
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 Renal 1-hydroxylase, which determines the conversion rate 
of vitamin D into its active form, is regulated by PTH, FGF23, cal-
cium and phosphate levels. Hypocalcemia, hypophosphatemia 
and elevated PTH stimulate vitamin D activation while FGF23 
inhibits it [17-19]. 

Furthermore, vitamin D plays a significant role in bone miner-
alization, muscle function, cell differentiation, malignancy pre-
vention, immune system, and so on. Since covid-19 pandemic 
many articles illustrated that vitamin d can enhance immune 
system and plays an important role among viruses. Therefore, 
many physicians recommend individuals to use supplement 
that contain vitamin D [20-25]. 

The principal function of vitamin D is to increase intestinal 
absorption of calcium (through an active transcellular pathway) 
and phosphate [17]. Also, by maintaining calcium balance, Vi-
tamin D facilitates mineral deposition in the bone matrix. Also, 
the principal function of vitamin D is to increase intestinal ab-
sorption of calcium (through an active transcellular pathway) 
and phosphate. As well, by maintaining calcium balance, Vita-
min D facilitates mineral deposition in the bone matrix, thus vi-
tamin D is literally mandatory for human skeletal firmness and 
osteoporosis prevention [20,26]. 

On the hand, many studies depicted that vitamin D could 
prevent many gene mutations in different types of malignancy 
such as lung, and breast, thus a great number of oncologists 
recommend individuals to use vitamin D [27,28]. In addition, 
vitamin D could reduce prevalence of Major Depressive Disor-
der (MDD) among society, especially in women mental health 
[29,30], also J.E. Lavigne et al. illustrated that sufficient serum 
level of vitamin d would reduce level of attempt of suicide [30]. 
Therefore, due to recommendation of many physicians, power 
of media, and a huge number of advertisements many individu-
als use vitamin D supplements [3,31,32]. 

Furthermore, a great number of pharmaceuticals companies 
produced different kinds of supplement which contain different 
amount of vitamin D, such as; calcium – D tablets, pearl vitamin 
D 50,000, daily tablet of vitamin D 1000, and so on [33]. As a 
result of that, a huge number of people use vitamin D supple-
ments regularly without any monitoring or prescription [6,34]. 
Thus, chronic vitamin D toxicity was reported in several case 
reports articles [31,32,35]. And also, acute vitamin D toxicity 
which mainly occurred owing to attempt of suicide or miss use 
of ampule vitamin D 300,000 is literally rare [36].

Previous studies illustrated that vitamin D levels for adults 
should be between 30 pg/ml and 60 pg/ml, vitamin D level 
between 21 pg/ml and 29 pg/ml categorized as an insufficient 
level, less than 20 pg/ml called deficient, and the serum level 
above of 150 pg/ml is categorized as a toxic level. Also, adult in-
dividuals regularly allowed to use 600 IU/day vitamin D [31,37-
39]. 

Patients who come with vitamin d toxicity might initially 
present nausea, vomiting, sensorium, confusion, polyuria, de-
hydration, and headache [32,40] after that in clinical finding 
might have presented other sever complications. It could depict 
Acute Kidney Injury (AKI), pancreatitis, cardiac arrhythmia, elec-
trolyte imbalance, and hypercalcemia [31,40-42].

Diagnosis of vitamin D toxicity is based on the clinical mani-
festation of hypercalcemia along with high serum level of calci-
um, diminished serum level of PTH, and exceed of 150 pg/ml se-
rum level of vitamin D [3,31,40,41]. As well, when a patient with 

high serum level of vitamin D presented in emergency room 
several laboratory data such as a Complete Blood Count (CBC), 
Blood Urea Nitrogen (BUN), creatinine, Para-Thyroid Hormone 
(PTH), calcium, phosphor, sodium, magnesium, urine analysis, 
amylase, lipase, LDH, creatine kinase (CPK), Vessels Blood Gas 
(VBG), vitamin D level must monitor regularly [18,31,40,43,44]. 
Also, electrocardiogram (ECG) for evaluation of QT interval, ST 
segment conditions, and cardiac arrhythmias is literary man-
datory [45]. Moreover, for role outing brain tumors, brain MRI 
highly suggested [3,46]. 

Vitamin D toxicity is very important and we should proceed 
treatment in rapidly. Many studies suggested that hydration is 
quite important in these patients and 3 lit/ day hydration with 
normal saline serum were recommended [8,44,47]. Also, K. 
Feghali et al. in their study mention that for electrolyte imbal-
ance and AKI condition in hypervitaminosis D, dialysis could be 
a suitable treatment [6]. Furthermore, hypercalcemia which 
induced by vitamin D is life threatening and its treatment is 
vital [48,49]. Many studies mention that calcitonin, diuretic, 
bisphosphonate, glucocorticoids, Denosumab, and Zoledronic 
Acid would be a suitable treatment for hypercalcemia which 
induced by hypervitaminosis D [39,47]. In addition, in the case 
of high serum level of creatinine, instead of bisphosphonates, 
denosuman could be a great option for reducing serum calcium 
level [39,47,50]. Furthermore, after patient treatment, they 
should use calcium and vitamin D restricted diet [48,51]. Also, 
the patients should avoid expose to sun light or use of vitamin 
D – calcium supplements [31,51].

Conclusion

Vitamin D supplement ought to use under prescription of 
physicians with serum level monitoring, thus it could prevent 
hypervitaminosis D and their life threatening future conditions. 
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