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ABSTRACT

Vitamin D plays an essential role in maintaining calcium and phosphorus balance in the
body, which is necessary for strong bones and healthy teeth. It also supports important body
functions such as metabolism, immune response, and overall physiological balance. Although
vitamin D is highly beneficial, excessive intake can lead to a serious condition known as
vitamin D toxicity or hypervitaminosis D. This condition mainly occurs when high-dose
vitamin D supplements are taken for a long period without proper medical supervision.
Vitamin D toxicity causes an increase in calcium levels in the blood, a condition called
hypercalcemia. Elevated calcium levels can damage sensitive organs such as the kidneys,
heart, liver, and nervous system. Common early symptoms include weakness, loss of
appetite, nausea, vomiting, constipation, and fatigue. In severe cases, it may lead to kidney
stones, arrhythmias, confusion, and other life-threatening complications. In children, serious
conditions such as pancreatitis and severe renal damage may also occur. Diagnosis is usually
confirmed when blood levels of 25-hydroxyvitamin D rise above 150 ng/mL along with
increased serum calcium levels. The first step in treatment is stopping vitamin D and calcium
supplements immediately. Proper hydration is important to help remove excess calcium from
the body, and in severe cases, medicines may be required to lower calcium levels. As the use
of supplements continues to increase, proper dosing guidelines, accurate labeling, and patient
awareness have become very important. Both healthcare professionals and patients should

understand the risks of excessive supplementation. Vitamin D is necessary for health, but it
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should always be taken in the correct amount. Safe use, regular monitoring, and medical

guidance are the best ways to prevent vitamin D toxicity and its long-term complications.

KEYWORDS: Vitamin D, Cholecalciferol, Hypervitaminosis D, Vitamin D toxicity.

1. INTRODUCTION

Vitamin D is a vital fat-soluble vitamin and hormone-like compound that plays a crucial role
in maintaining overall physiological health. It is naturally obtained from dietary sources such
as fatty fish, egg yolk, liver, and dairy products. Additionally, several fortified food products
including milk, cereals, and nutritional supplements are enriched with vitamin D to help
fulfill daily nutritional requirements. The primary natural source of vitamin D is sunlight.
Upon exposure to ultraviolet-B (UV-B) radiation, the skin synthesizes vitamin Ds
(cholecalciferol), which subsequently undergoes metabolic activation in the liver and kidneys
to form calcitriol, the biologically active form of vitamin D. This active metabolite regulates
calcium and phosphorus homeostasis and is essential for proper bone mineralization, skeletal

development, and maintenance of bone integrity.

Vitamin D deficiency is associated with several musculoskeletal disorders. In children,
deficiency may lead to Rickets, characterized by impaired bone growth and skeletal
deformities, whereas in adults it can result in osteopenia and Osteomalacia, causing bone
pain, muscle weakness, and increased susceptibility to fractures. Beyond skeletal functions,
vitamin D has significant roles in immune modulation, cardiovascular health, neuromuscular
function, cellular differentiation, and regulation of inflammatory responses. Insufficient
vitamin D levels have been linked with autoimmune diseases, malignancies, cardiovascular
disorders, diabetes mellitus, depression, and neurodegenerative conditions. In recent years,
awareness regarding vitamin D deficiency has increased considerably, leading to widespread
use of supplementation and fortified foods. Although supplementation has proven beneficial
in preventing deficiency-related disorders, excessive and uncontrolled intake of vitamin D
may result in hypervitaminosis D, commonly referred to as vitamin D toxicity. This condition
primarily occurs due to prolonged consumption of high-dose vitamin D supplements without
appropriate medical supervision or laboratory monitoring. Vitamin D toxicity leads to
excessive intestinal absorption of calcium, resulting in Hypercalcemia, the hallmark feature

of toxicity.
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It plays a major role in:

e (alcium and Phosphorus absorption, bone and teeth health, muscle function.
Vitamin D is obtained from

e Sunlight exposure, diet (milk, fish, eggs), supplements.
Vitamin D Toxicity, also called Hypervitaminosis D, is a condition caused by:

e Excessive intake of vitamin D supplements over a long period. [!!

LITERATURE REVIEW

Vitamin D is a fat-soluble secosteroid vitamin that plays an important role in calcium and
phosphate regulation, bone mineralization, immune function, and metabolic health. It is
obtained mainly through sunlight exposure, diet, fortified foods, and supplements. In the
body, vitamin D is converted first in the liver to 25-hydroxyvitamin D [25(OH)D] and then in
the kidney to its active form, calcitriol. This active form binds to vitamin D receptors and
regulates calcium absorption and bone metabolism. Deficiency of vitamin D is commonly
associated with rickets in children, osteomalacia in adults, muscle weakness, and increased

fracture risk.

Although vitamin D is essential for health, excessive intake may lead to vitamin D toxicity,
also known as hypervitaminosis D. This condition usually occurs due to prolonged use of
high-dose supplements, self-medication, incorrect prescription, frequent injections, or
unmonitored over-the-counter preparations. The major biochemical feature of vitamin D
toxicity is hypercalcemia, which results from increased intestinal calcium absorption,
increased calcium release from bones, and reduced renal calcium excretion. Serum 25(OH)D

levels above 150 ng/mL are generally associated with toxicity and serious complications.

Vitamin D toxicity is considered a “silent risk” because it develops gradually and may not
show early symptoms. Since vitamin D is stored in adipose tissue and has prolonged
biological persistence, toxic effects may continue even after supplementation is stopped.
Persistent hypercalcemia can affect several organ systems, including the gastrointestinal tract,

kidneys, nervous system, and cardiovascular system.
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3. Classification of Vitamin D level

Table : 1 Classification of Vitamin D level

25(OH)D (ng/mL) | Clinical Significance

<10 ng/mL High risk of rickets, osteomalacia, muscle weakness
10-20 ng/mL Bone loss, increased fracture risk
20-30 ng/mL Suboptimal bone and immune health

30-50 ng/mL Adequate for bone and overall health

50-100 ng/mL Usually safe, monitoring advised

> 100 ng/mL Risk of hypercalcemia

> 150 ng/mL Severe hypercalcemia, kidney damage

3.1 Vitamin D: vs Vitamin D8

Vitamin D comes in two forms: Vitamin D2 and Vitamin D3. Vitamin D2 is also known as
ergocalciferol. Vitamin D3 is also known as cholecalciferol. Both Vitamin D2 and Vitamin
D3 are good for calcium balance and bone health. They have sources and structures. Both
Vitamin D2 and Vitamin D3 need to be changed into a form in the body to work properly.

This active form helps intestines absorb calcium.

3.1.2 Vitamin D: (Ergocalciferol)

Vitamin D», also called Ergocalciferol, is mainly obtained from plant sources and fungi. It is
produced when ergosterol, a natural substance present in plants and yeast, is exposed to
ultraviolet (UV) light. Vitamin D is commonly added to fortified foods and some medicines.

After entering the body, it is converted in the liver into 25-hydroxyvitamin D.

3.1.3 Vitamin Ds (Cholecalciferol)

Vitamin Ds, also called Cholecalciferol, is produced naturally in the skin when it is exposed
to ultraviolet-B (UV-B) rays from sunlight. It is also found in animal-based foods such as
fatty fish, egg yolk, and liver. Vitamin Ds is considered more effective than Vitamin D:
because it stays in the body longer and is more easily used by the body. Due to its better
efficacy and longer duration of action, doctors usually prefer Vitamin Ds for the treatment

and prevention of vitamin D deficiency.
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Table 2: Key Differences between Vitamin D and D;B!

Parameter Vitamin D: (Ergocalciferol) Vitamin Ds (Cholecalciferol)
1)  Source Plants, fungi Sunlight, animal sources
2) Stability Less stable More stable
3) Potency Lower Higher
4) Duration of action Shorter Longer
5) Use Fortified foods Preferred supplement
6) Activity Less active form More active form
7) _ Initial Form (Inactive) Ergocalciferol (inactive) Cholecalciferol (inactive)
8) Liver Conversion 25-hydroxyvitamin D- (Calcidiol) 25-hydroxyvitamin Ds (Calcidiol)
9) Kidney Conversion (Active Form) | 1,25-dihydroxyvitamin D: (Calcitriol) 1,25-dihydroxyvitamin Ds (Calcitriol)
10) Biological Activity Active after conversion Active after conversion
11) Efficacy (Potency) Lower Higher
12) Half-life Shorter Longer
13) Stability Less stable More stable
14) Ability to raise serum Vitamin D Less effective More effective
15) Clinical Preference Rarely used Most preferred

3.1.4 Factors making Vitamin Ds; more active than Vitamin D:

Vitamin D3 (Cholecalciferol) is more active than Vitamin D(Ergocalciferol), because:

e Dgsrises level of vitamin D in blood more effectively (High Potency) than D».

e Dj3 gives sustained action, as it remain in body for long time.

e Ds is more efficiently converted into active form (calcitriol) as it leads to stronger

biological effects.

3.2 Fat-Soluble Vitamins: Classification

Fat-soluble vitamins dissolve in fats and oils and are stored in the body’s fatty tissues and
liver. They are not easily removed, so excess intake may cause toxicity. These vitamins need
dietary fat for proper absorption. They include Vitamin A, D, E, and K. Vitamin A supports

vision, immunity, and skin health.[*!

4. ADME of Vitamin D

Pharmacokinetics is about how a drug moves through the body. It tells us how a drug is
absorbed, distributed, metabolized and excreted. The body absorbs, distributes, metabolizes
and excretes a drug through pharmacokinetics. Vitamin D is a type of soluble secosteroid.

Vitamin D follows its special path through the body.

Vitamin D is absorbed mainly in the jejunum and ileum of the small intestine, and since it is
fat-soluble, its absorption depends on dietary fats and bile salts. It is then transported by
vitamin D-binding protein to the liver, adipose tissue, and muscles, where it is stored. In the

liver, vitamin D is converted into 25-hydroxyvitamin D [25(OH)D], and in the kidneys, it is
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further converted into 1,25-dihydroxyvitamin D (calcitriol), the active form that regulates

calcium and phosphate balance."]

5. Physiological and Therapeutic role of Vitamin D

Vitamin D is really important for our bodies. It helps keep the amount of calcium and
phosphate in our system, which is good, for our bones. Doctors like to use Vitamin D for a lot
of things. They use Vitamin D to prevent people from getting sick. They use Vitamin D to

help people who are already sick feel better.

5.1 Bone Disorders: Rickets and Osteomalacia

Vitamin D plays an important role in maintaining strong and healthy bones by helping the
body absorb calcium and phosphate. When there is a deficiency of vitamin D, calcium
absorption decreases, leading to weak and soft bones. In children, this condition is called
Rickets, which causes bone deformities and poor growth. In adults, it leads to Osteomalacia,

characterized by bone pain, muscle weakness, and increased risk of fractures. ¢!

| Vitamin D Deficiency

| | Calcium & Phosphate Absorption (Intestine) |

( | Mineralization of Bones |

[ Weak / Soft Bones ]

| In Children (Rickets) / Adults (Osteomalacia) |

[ Bone deformity,Growth issues / Bone pain & weakness, Fractures ]

Figure: 1 Describes osteomalacia associated with Vit. D deficiency!¢!

5.2 Supplementation in Deficiency

Vitamin D supplements are a must for people who're at high risk of deficiency. These include
individuals, people who do not get much sunlight and those with certain digestive issues.
There are two types of Vitamin D supplements: cholecalciferol (Ds) and ergocalciferol (D:).
It also helps avoid problems, like hypercalcemia that can happen if there is much Vitamin D.
Doctors recommend regular blood tests to check 25-hydroxyvitamin D levels. This way they

can make sure the person is getting the amount of Vitamin D."]
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High-Risk Individuals (elderly. low sunlight exposure, malabsorption disorders)}

[ Vitamin D Supplementation (Ds — Cholecalciferol / D2 — Ergocalciferol) 1

Dose Selection (based on age, deficiency severity. health status) 1

[ Controlled Intake 1

[ Maintain Blood Vitamin D Levels (2030 ng/mL) 1

Regular Monitoring (25-hydroxyvitamin D blood test) 1

Figure 2: Recommendation of suitable supplements in view of risk!”!

6. Dose, Dosage Forms and Preparations

Vitamin D comes in forms to help prevent and treat a lack of it in the body. You have to be
careful with the dose because not having Vitamin D and having too much can both cause
serious health issues. Vitamin D is important, for our health. We need to make sure we get

the right amount.

6.1 Marketed Formulations

Vitamin D is available in different dosage forms to help prevent and treat deficiency while
improving patient convenience and treatment effectiveness. Common forms include tablets,
capsules, softgel capsules, sachets, oral drops, syrups, and oral solutions, which are easy to
use for both treatment and maintenance therapy. Vitamin D is mainly available as
Ergocalciferol (Vitamin D:) and Cholecalciferol (Vitamin Ds), with Vitamin Ds being
preferred because of its better efficacy and longer duration of action. High-dose preparations
like 60,000 TU sachets and softgel capsules are commonly used for deficiency treatment,
while lower-dose tablets and drops are used for daily maintenance. A newer dosage form is
the Vitamin Ds oral thin film strip, which dissolves quickly on the tongue without water and

improves patient compliance, especially in children and elderly patients.®!

WWW.Wippr.com Vol. 03, Issue 05, 2026

284

—
 —


http://www.wjppr.com/

Priya et al. World Journal Of Pharmacy and Pharmaceutical Research

6.2 Recommended Daily Allowance (RDA)

The recommended daily allowance (RDA) of vitamin D varies according to age, sunlight
exposure, and health condition. According to the Institute of Medicine, infants from 0 to 12
months require 400 IU per day, while children and adults from 1 to 70 years need 600 IU
daily. People above 70 years of age require 800 IU per day because of reduced vitamin D
synthesis and increased bone health needs. These recommended amounts help maintain blood
vitamin D levels at or above 20 ng/mL in healthy individuals. People with limited sunlight
exposure or certain medical conditions may require higher doses under medical

supervision."!

Table 3: RDA and age groups®!

Group Typical recommended intake
Infants (0—12 month) 400 IU/day
1-70 years 600 1U/day
>7() years 800 IU/day

6.3 Therapeutic vs Toxic Dose

The therapeutic dose of vitamin D for adults is usually 800—2000 IU per day to maintain
normal levels and support bone health. In cases of deficiency, higher doses such as 6000 TU
daily for a few months or 50,000 IU once weekly for 6-8 weeks may be prescribed, followed
by maintenance therapy of 8002000 IU daily. Vitamin D toxicity is rare but can occur when
high doses are taken for a long time. Intake of more than 10,000 IU per day may increase the
risk of toxicity and raise blood levels of 25(OH)D above 150 ng/mL, leading to
hypercalcemia. Very high doses such as 50,000 IU daily for several months can cause serious
problems like vomiting, dehydration, kidney damage, confusion, weakness, and high calcium

levels in the blood. [

7. Vitamin D Toxicity (Hypervitaminosis D)

7.1 Definition and Types

Vitamin D toxicity, also called hypervitaminosis D, occurs when there is too much vitamin D
in the body, usually due to excessive supplement intake. Since vitamin D is fat-soluble, it gets
stored in body tissues and is removed slowly, causing its effects to last for a long time. This

increases blood levels of 25-hydroxyvitamin D and calcium, leading to hypercalcemia.
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7.2 Causes

The main cause of vitamin D toxicity is excessive use of supplements rather than sunlight or
diet. Common causes include overdose of high-dose supplements for a long time, self-
medication without medical advice, incorrect prescriptions, dosing errors, and frequent high-
dose injections. After the COVID-19 pandemic, the use of vitamin D supplements increased
greatly, which also raised the number of toxicity cases. This shows that uncontrolled

supplementation can become harmful.

7.3 Risk Factors'

Some people are more likely to develop vitamin D toxicity due to certain health conditions or
age-related factors. Major risk factors include excessive supplementation without monitoring,
chronic kidney disease, granulomatous diseases that increase calcitriol production, and long-
term use of high-dose therapy. These factors increase the chances of calcium imbalance and

complications such as hypercalcemia, kidney damage, and cardiovascular problems.!'!]

8. Mechanism of Toxicity (Core Pharmacology)

8.1 Mechanism of Development of Hypercalcemia

Vitamin D toxicity mainly occurs due to excessive intake of vitamin D supplements, which
increases the level of calcitriol, the active form of vitamin D. High calcitriol increases
calcium absorption from the intestine, releases more calcium from bones, and reduces
calcium excretion by the kidneys. As a result, calcium accumulates in the blood, causing
hypercalcemia. Hypercalcemia is the main reason for symptoms such as nausea, vomiting,
weakness, kidney problems, and damage to major organs like the kidneys, heart, brain, and

blood vessels. This makes careful monitoring of vitamin D intake very important.
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Excess vitamin D increases the formation of active vitamin D (calcitriol).

[ Increased calcitriol leads to: ’

| Increased mtestinal absorption of |
calcium

[ Increased calcium release from bones |

| Reduced calcium excretion by kidneys |

| As aresult, blood calcium levels rise (hypercalcemia). |

Elevated calcium levels further reflect excess vitamin D activity in the |
body.

[ Therefore, high serum calcium is an important indicator of vitamin D toxicity. |

Excess vitamin Increased Increased I 1 .
D calcitriol calcium ypercalcemia

Figure 12: Cascade of Calcium \ Hypervitaminosis.

8.2 Cellular and Organ Damage

Persistently high calcium levels cause deposition of calcium in soft tissues, leading to organ
damage such as-

e Kidneys: Nephrocalcinosis and renal failure

e  Heart: Arrhythmias and vascular calcification

e Brain: Confusion and neurological disturbances

« Blood vessels: Calcification leading to reduced elasticity!!?

8.3 Vitamin D is a Silent Risk
Vitamin D is called a silent risk because toxicity develops gradually and causes serious

damage before symptoms appear.

Vitamin D is called a “silent risk” because its toxicity develops slowly and often shows no
early warning signs. Being a fat-soluble vitamin, it gets stored in body fat and liver. This
leads to:

e Increased calcium absorption from the intestine

e Increased release of calcium from bones

e Reduced excretion of calcium by kidneys
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As a result, calcium starts building up in the blood, causing Hypercalcemia. This condition
may not show symptoms initially, but over time it can damage important organs like kidneys,

heart, and brain.

“Yitamin D toxicity is silent because damage begins before symptoms appear.”

| Excess Vitamin D Intake (High-dose supplements) |

| Fat-Soluble Nature — Storage in Body |

| Gradual Accumulation Over Time |

| T Active Vitamin D (Calcitriol) |

| 1 Calcium Absorption + | Excretion |

| As aresult, blood calcium levels rise. |

| High Blood Calcium |

| No Early Symptoms (Silent Phase). |

Organ Damage (Kidney, Heart, |
Brain)

| Late Symptoms appear |
(Severe Stage)

Figure 13 : Silent causes, effects of Excess Vitamin D.

% The danger is that by the time symptoms appear (nausea, confusion, weakness),

significant internal damage may already have occurred.!'!]

9. Clinical Manifestations of Vitamin D Toxicity

Vitamin D toxicity mainly causes hypercalcemia, which means high calcium levels in the
blood. This affects many body systems. Common gastrointestinal symptoms include nausea,
vomiting, loss of appetite, constipation, and abdominal pain. The kidneys may develop
frequent urination, increased thirst, kidney stones, nephrocalcinosis, and even renal failure
due to calcium deposition. Neurological symptoms include weakness, fatigue, confusion,
headache, and drowsiness. The cardiovascular system may also be affected, causing
hypertension, arrhythmias, vascular calcification, and increased risk of heart complications

due to calcium imbalance and tissue damage..!'*!

WWW.Wippr.com Vol. 03, Issue 05, 2026

288

—
 —


http://www.wjppr.com/

Priya et al. World Journal Of Pharmacy and Pharmaceutical Research

Table 4: Evidence snapshot/’3!

System Typical manifestations you listed

Gastrointestinal Nausea, vomiting, anorexia, constipation, abdominal pain

Renal Polyuria, polydipsia, nephrolithiasis, nephrocalcinosis, renal failure
Neurological Weakness, fatigue, confusion, irritability, drowsiness, coma
Cardiovascular Hypertension, arrhythmias, vascular calcification, cardiac complication

10. Toxicokinetics of Vitamin D

Vitamin D is fat-soluble, so it is stored in fatty tissues, liver, and muscles after repeated doses
and is not removed quickly from the body. It is slowly released into the bloodstream over
time, which keeps vitamin D and calcium levels high even after stopping supplements. The
main stored form, 25-hydroxyvitamin D, has a long half-life of about 2 to 3 weeks, while the
active form, calcitriol, acts strongly for a shorter time. Persistent hypercalcemia may continue
for weeks and can damage important organs such as the kidneys, heart, and blood vessels,

making early detection and regular monitoring very important.['4!

Table 5: Half-life and Persistence.!14!

Compound Approx. plasma Half life | Notes

Vitamin D(D2/D3) | 2 days (plasma) Biologic persistence 2-3 months via storage
25(OH)D 15 days — 2 weeks Overdose may persist for weeks
1,25(0OH)2D 12-15 hours Short, but very potent

11. Management of Vitamin D Toxicity

The main goal in managing vitamin D toxicity is to lower high calcium levels in the blood
(hypercalcemia) and prevent further complications. The first step is to immediately stop
vitamin D and calcium supplements. Hydration therapy is very important, where doctors use
isotonic saline to correct dehydration and help the kidneys remove excess calcium through
urine. This helps reduce blood calcium levels and protects the kidneys from damage. In some
cases, diuretics are also given after proper hydration to increase calcium excretion. Early

treatment and proper medical care are essential to control vitamin D toxicity safely.!

Table 6: Core management steps.!!!

Step Description

1)Stop Vitamin D &Calcium Immediate discontinuation of supplements/dietary excess
2)IV isotonic saline First-line to correct dehydration, 1 renal Ca excretion
3)Add loop diuretic after hydration | Furosemide to promote calciuresis; monitor electrolytes
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11.2 Pharmacological Treatment (Diuretics, Steroids)

Loop diuretics such as furosemide are used in vitamin D toxicity to help remove excess
calcium from the body through urine, but they are given only after proper hydration to
prevent dehydration. These medicines act on the kidneys and help lower blood calcium
levels, while electrolyte levels must be closely monitored. They help reduce calcium levels
by decreasing intestinal calcium absorption, increasing renal calcium excretion, and reducing
the production of active vitamin D (calcitriol), which helps control serum calcium

effectively.!f]

12. Vitamin D Deficiency

Vitamin D deficiency is a common health condition that occurs when the level of vitamin D
in the blood becomes too low. Vitamin D is essential because it helps the body absorb
calcium, which is necessary for strong bones and teeth. Severe deficiency can cause rickets in
children and osteomalacia in adults. Treatment mainly includes vitamin Ds supplementation,
calcium supplementation, increased sunlight exposure, a balanced diet, and regular

monitoring of vitamin D and calcium levels to prevent complications.!”!

13. Role in Immunity and Diseases

Vitamin D is not only important for bone health but also plays a significant role in regulating
the immune system and influencing various disease conditions. It acts as an
immunomodulatory agent and helps maintain a balance between innate and adaptive
immunity. Vitamin D plays an important role in immune modulation by supporting both
innate and adaptive immunity through activation of immune cells such as macrophages and
T-lymphocytes. Vitamin D deficiency is also linked to chronic diseases such as Diabetes
Mellitus, cardiovascular diseases, and certain cancers. It helps in insulin secretion, improves
insulin sensitivity, and reduces inflammation and oxidative stress, which are major factors in

chronic disease development.!8]

14. Safety Monitoring

Safety monitoring is an essential part of vitamin D therapy because it helps prevent both
deficiency and toxicity. Since vitamin D is fat-soluble, it can accumulate in the body and
increase the risk of hypercalcemia if taken in excess. Patient counseling is equally important
to prevent misuse. Patients should avoid self-medication, follow prescribed doses, maintain a
balanced diet with proper sunlight exposure, and undergo regular blood tests. Proper

monitoring and guidance ensure safe, effective, and successful vitamin D therapy. ['*)
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Table 8: Healthcare team responsibilities!!!

Role Examples mentioned in literature

Dose & formulation choice | Match dose to indication; avoid unnecessary high-dose/empiric use
Lab monitoring 25(0OH)D, calcium (£ PTH, creatinine) in at risk or high dose patients
Toxicity prevention Avoid prescribing/dispensing errors, track all supplements

15. Recent Advances in Pharmacology

Advancements in pharmacology have shown that vitamin D acts not only in bone health but
also like a hormone affecting immunity, metabolism, and many body functions.
Nutrigenomics studies how nutrients interact with genes and how genetic differences
influence the body’s response to vitamin D. Personalized dosing is a modern approach where
vitamin D supplementation is adjusted according to age, body weight, lifestyle, genetic
profile, and existing vitamin D levels. This helps prevent both deficiency and toxicity,

improves treatment outcomes, and makes vitamin D therapy safer and more effective.!?’!

CONCLUSION

Vitamin D is essential for strong bones, calcium balance, and overall health, but too much of
it can become dangerous. Unlike deficiency, vitamin D toxicity often develops silently when
people take high-dose supplements without proper medical advice. Since vitamin D is fat-
soluble, it gets stored in the body and can slowly build up over time. Excess vitamin D
increases calcium levels in the blood (hypercalcemia), which can damage the kidneys, heart,
brain, and blood vessels. Early symptoms such as nausea, weakness, tiredness, and confusion
are often ignored, making it a hidden health risk. This is why vitamin D toxicity is called a
“silent threat.” Regular monitoring, proper dosage, and avoiding self-medication are the best
ways to stay safe. Vitamin D is beneficial only when taken in the right amount—because in

medicine, more is not always better.

REFERENCE

1. Bahinipati, J., Mishra, A., Parida, P., Tripathy, R., & Mohakud, N. K. Evaluating Vitamin
D Deficiency and Toxicity in Indian Children: A Retrospective Study. Cureus, 2025;
17(4): €82647. https://doi.org/10.7759/cureus.82647

2. Kalra, S., Zargar, A. H., Das, A. K., Baidya, A., Dasgupta, A., Selvan, C., Bantwal, G.,
Kapoor, N., Lakhani, O. J., Agarwal, P. K., Bajaj, S., Sarathi, V., & Vitamin D Consensus
Steering Committee Prevention and Treatment of Vitamin D Deficiency in India: An
Expert Group Consensus. Indian journal of endocrinology and metabolism, 2025; 29(1):
13-26. https://doi.org/10.4103/ijem.ijjem 264 24

WWW.Wippr.com Vol. 03, Issue 05, 2026

291

—
 —


http://www.wjppr.com/
https://doi.org/10.7759/cureus.82647
https://doi.org/10.4103/ijem.ijem_264_24

Priya et al. World Journal Of Pharmacy and Pharmaceutical Research

10.

11.

WWW.Wippr.com

. Alayed Albarri, E. M., Sameer Alnuaimi, A., & Abdelghani, D. Effectiveness of vitamin

D2 compared with vitamin D3 replacement therapy in a primary healthcare setting: a
retrospective cohort study. Qatar medical  journal, 2022; 3): 29.
https://doi.org/10.5339/qm;j.2022.35

Aparna, P., Muthathal, S., Nongkynrih, B., & Gupta, S. K. Vitamin D deficiency in
India. Journal of family medicine and primary care,2018; 7(2): 324-330.
https://doi.org/10.4103/jfmpc.jfmpc_78 18

Jones G. Pharmacokinetics of vitamin D toxicity. The American journal of clinical
nutrition, 2008; 88(2): 582S-586S. https://doi.org/10.1093/ajcn/88.2.582S

Bikle DD. Vitamin D: Production, Metabolism, and Mechanism of Action. [Updated
2025 Jun 15]. In: Feingold KR, Adler RA, Ahmed SF, et al., editors. Endotext [Internet].
South  Dartmouth  (MA): MDText.com, Inc.;  2000-. Available  from:
https://www.ncbi.nlm.nih.gov/books/NBK278935/

Kaur J, Khare S, Givler A. Vitamin D Deficiency. [Updated 2025 Feb 15]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls Publishing; 2026 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 532266/

. Lhamo, Y., Chugh, P. K., & Tripathi, C. D. Vitamin D Supplements in the Indian

Market. Indian  journal of  pharmaceutical  sciences,2016;  78(1):  41-47.
https://doi.org/10.4103/0250-474x.180248 Lhamo, Y., Chugh, P. K., & Tripathi, C. D.
Vitamin D Supplements in the Indian Market. Indian journal of pharmaceutical
sciences, 2016; 78(1): 41-47. https://doi.org/10.4103/0250-474x.180248

Kalra, S., Zargar, A. H., Das, A. K., Baidya, A., Dasgupta, A., Selvan, C., Bantwal, G.,
Kapoor, N., Lakhani, O. J., Agarwal, P. K., Bajaj, S., Sarathi, V., & Vitamin D Consensus
Steering Committee Prevention and Treatment of Vitamin D Deficiency in India: An
Expert Group Consensus. Indian journal of endocrinology and metabolism, 2025; 29(1):
13-26. https://doi.org/10.4103/ijjem.ijjem_264 24

Asif A, Farooq N. Vitamin D Toxicity. [Updated 2023 May 24]. In: StatPearls [Internet].
Treasure Island (FL): StatPearls Publishing; 2026 Jan-. Available from:
https://www.ncbi.nlm.nih.gov/books/NBK 557876/

Marcinowska-Suchowierska, E., Kupisz-Urbanska, M., Lukaszkiewicz, J., Ptudowski, P.,
& Jones, G. Vitamin D Toxicity-A  Clinical Perspective. Frontiers in

endocrinology, 2018; 9: 550. https://doi.org/10.3389/fendo.2018.00550

Vol. 03, Issue 05, 2026

292

—
 —


http://www.wjppr.com/
https://doi.org/10.5339/qmj.2022.35
https://doi.org/10.4103/jfmpc.jfmpc_78_18
https://doi.org/10.1093/ajcn/88.2.582S
https://www.ncbi.nlm.nih.gov/books/NBK278935/
https://www.ncbi.nlm.nih.gov/books/NBK532266/
https://doi.org/10.4103/0250-474x.180248
https://doi.org/10.4103/ijem.ijem_264_24
https://www.ncbi.nlm.nih.gov/books/NBK557876/
https://doi.org/10.3389/fendo.2018.00550

Priya et al. World Journal Of Pharmacy and Pharmaceutical Research

12.

13.

14.

15.

Tebben, P. J., Singh, R. J.,, & Kumar, R. Vitamin D-Mediated Hypercalcemia:
Mechanisms, Diagnosis, and Treatment. Endocrine reviews,2016; 37(5): 521-547.
https://doi.org/10.1210/er.2016-1070

Lim, K., & Thadhani, R. Vitamin D Toxicity. Jornal brasileiro de nefrologia, 2020;
42(2): 238-244. https://doi.org/10.1590/2175-8239-JBN-2019-0192

Ramasamy I. Vitamin D Metabolism and Guidelines for Vitamin D Supplementation. 7The
Clinical biochemist. Reviews, 2020; 41(3): 103—126. https://doi.org/10.33176/AACB-20-
00006

Houghton, C. C., & Lew, S. Q. Long-term hypervitaminosis D-induced hypercalcaemia
treated with glucocorticoids and bisphosphonates. BMJ case reports,2020; 13(4):
€233853. https://doi.org/10.1136/bcr-2019-233853

16. Nimesh, M., Singh, P., Jhamb, U., & Dubey, A. P. An Unsuspected Pharmacological

17.

18.

19.

20.

WWW.Wippr.com

Vitamin D Toxicity in a Child and its Brief Review of Literature. Toxicology
international, 2015; 22(1): 167—169. https://doi.org/10.4103/0971-6580.172284
Alshahrani, F., & Aljohani, N. Vitamin D: deficiency, sufficiency and
toxicity. Nutrients, 2013; 5(9): 3605-3616. https://doi.org/10.3390/nu5093605
Ghaseminejad-Raeini, A., Ghaderi, A., Sharafi, A., Nematollahi-Sani, B., Moossavi, M.,
Derakhshani, A., & Sarab, G. A. Immunomodulatory actions of vitamin D in various
immune-related disorders: a comprehensive review. Frontiers in immunology, 2023; 14:
950465. https://doi.org/10.3389/fimmu.2023.950465

Gordon, C. M., & LeBoff, M. S. Vitamin D and disease prevention in 2024: commentary
on recent Endocrine Society recommendations. Journal of bone and mineral research:
the official journal of the American Society for Bone and Mineral Research, 2025; 40(5):
569-571. https://doi.org/10.1093/jbmr/zjat036

Deepika, Kumari, A., Singh, S., Ahmad, M. F., Chaki, D., Poria, V., Kumar, S., Saini, N.,
Yadav, N., Sangwan, N., BinMowyna, M. N., Alsharari, Z. D., Kambal, N., Min, J. H., &
Raposo, A. Vitamin D: recent advances, associated factors, and its role in combating non-
communicable diseases. NPJ science of  food,2025; 9(1): 100.
https://doi.org/10.1038/s41538-025-00460-5

Vol. 03, Issue 05, 2026

293

—
 —


http://www.wjppr.com/
https://doi.org/10.1210/er.2016-1070
https://doi.org/10.1590/2175-8239-JBN-2019-0192
https://doi.org/10.33176/AACB-20-00006
https://doi.org/10.33176/AACB-20-00006
https://doi.org/10.1136/bcr-2019-233853
https://doi.org/10.4103/0971-6580.172284
https://doi.org/10.3390/nu5093605
https://doi.org/10.3389/fimmu.2023.950465
https://doi.org/10.1093/jbmr/zjaf036
https://doi.org/10.1038/s41538-025-00460-5

