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Lab test

Wbc:10.4
Rbc:4.96
Hb:14.4
MCV:83
ESR:10
FBS:89
Ca:8
P:4.7

* TSH:4.22
* ANA:0.2
* 25(0OH) VIT D:8



Vitamin D deficiency in adults: Definition, clinical
manifestations, and treatment
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Vitamin D

Vitamin D is a fat soluble vitamin
and an essential nutrient that plays
an important role in calcium
homeostasis and bone health.

Pathways of vitamin D synthesis

7-dehydrocholesterol

 vhghtkin

>

Diet/supplements
|
.
Cholecalciferol i
(vitamin D3) (vitamin D2)
v v
Calcidiol

(25-hydroxyvitamin D)

e

Calcitriol Inactive metabolite
(1,25-dihydroxyvitamin D) (24,25-dihydroxyvitamin D)
v . v
1 Intestinal absorption | | | Bone resorption | Renal Ca++ and
of calcium phosphate excretion

Metabolic activation of vitamin D to calcitriol and its effects on

calcium and phosphate homeostasis. The result is an increase in the

serum calcium and phosphate concentrations.




SOURCES OF VITAMIN D

* Very few foods naturally contain vitamin D; the mainfood source is oil-rich
fish (such as salmon, mackerel,and herring), liver and organ meats, and egg
yolk. Few of these natural dietary sources are typically consumed by
children consistently. The vitamin D content of breast milk is also low,
unless high-dose maternal supplementation is provided . Thus, dermal
synthesis is frequently the major natural source of the vitamin. Individuals
who do not have sufficient sun exposure, especially infants, require
supplemental vitamin D from fortified foods or supplements.

* |In the United States, cow's milk, infant formula, breakfast cereals, and
some other foods are fortified with vitamin D. In other parts of the world,
cereals and bread products are often fortified with vitamin D, while milk is
less consistently fortified.



Selected food sources of vitamin D!

Food

Cod liver oil, 1 tablespoon (15 mL)
Salmon (sockeye), cooked, 3 ounces (85 g)

Mushrooms that have been exposed to ultraviolet light to increase vitamin D, 3
ounces (85 g) (not yet commonly available)

Mackerel, cooked, 3 ounces (85 g)
Tuna fish, canned in water, drained, 3 ounces (85 g)
Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 8 ounces (240 mL)

Orange juice fortified with vitamin D, 8 ounces (240 mL) (check product labels, as
amount of added vitamin D varies)

Yogurt, fortified with vitamin D, 6 ounces (180 mL) (more heavily fortified yogurts
provide more of the DV)

Margarine, fortified, 1 tablespoon (15 g)
Sardines, canned in oil, drained, 2 sardines
Liver, beef, cooked, 3.5 ounces (100 g)

Ready-to-eat cereal, fortified with vitamin D, 6 to 8 ounces (227 g) (more heavily
fortified cereals might provide more of the DV)

Egg, 1 whole (vitamin D is found in yolk)

Cheese, Swiss, 1 ounce (29 g)

Amount per serving

In international units -
In micrograms (mcg)

(IV)
1360 34
380 to 570" 9.5to 14"
889 223
388 9.7
40 to 68 1to 2

100 2.5
100 2.5
80 2
60 1.5
46 1
46 1
40 1
25 0.6
6 0

In the United States, reference values are listed on food labels as a percentage of DVs (%DV), based on a 2000 calorie daily energy

intake.
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Vit-D deficiency

Causes of vitamin D deficiency or resistance

Deficient intake or absorption
Dietary
Malabsorption
Gastric bypass (bariatric surgery, gastrectomy)
Small bowel disease
Pancreatic insufficiency
Decreased skin synthesis
Inadequate sunlight exposure
Full sunscreen use
Darkly pigmented skin
Defective 25-hydroxylation
Cirrhosis
Obesity (possibly)
Increased catabolism of vitamin D to inactive metabolites
Antiseizure medications
Loss of vitamin D binding protein
Nephrotic syndrome
Defective 1-alpha 25-hydroxylation
Hypoparathyroidism
Renal failure
1-alpha hydroxylase deficiency (vitamin D-dependent rickets, type 1)
Defective target organ response to calcitriol

Hereditary vitamin D-resistant rickets (vitamin D-dependent rickets,
type 2)



Clinical Manifestation

' The clinical manifestations of vitamin D deficiency depend upon the severity and duration of the
deficiency. The majority of patients with moderate to mild vitamin D deficiency (serum 25[0OH]D
between 15 to <20 ng/mL [37.5 to 50 nmol/L]) are asymptomatic. Serum calcium, phosphorus, and
alkaline phosphatase are typically normal. Serum parathyroid hormone (PTH) levels have been reported
to be elevated in as many as 40 and 51 percent of patients with serum 25(OH)D levels less than 20 and
10 ng/mL (50 and 25 nmol/L), respectively .Patients with low vitamin D and secondary elevations in PTH
are at increased risk for having accelerated bone loss, as evidenced by low bone mass on bone
densitometry

' With prolonged, severe vitamin D deficiency, there is reduced intestinal absorption of calcium and
phosphorus and hypocalcemia occurs, causing secondary hyperparathyroidism, which leads to
phosphaturia, demineralization of bones, and when prolonged, osteomalacia in adults and rickets and
osteomalacia in children. Associated symptoms may then include bone pain and tenderness, muscle
weakness, fracture, and difficulty walking. Patients with nutritional osteomalacia, from either a
gastrointestinal disorder or suboptimal nutrition and inadequate sun exposure, tend to have serum
25(OH)D levels <10 ng/mL (25 nmol/L).

' In addition to its role in calcium and bone homeostasis, vitamin D could potentially regulate many other
cellular functions. However, there are insufficient data to confirm a causal relationship between vitamin
D deficiency and the immune, cardiovascular, and metabolic systems.



Signs and Symptoms of Vitamin D deficiency

Vitamin D is an important vitamin needed for a lot of activities.
Below mentioned are Vitamin D deficiency symptoms.

Muscle weakness or spasm

Vitamin D enters the human body through muscle cells when in is
metabolized, resulting in increased muscle contraction. This is
important for a lot of things including preventing from falls.
Muscle weakness starts slow and in a subtle way, especially in the
:nitial phase. But it can have serious and damaging effects in the
ong run.

Body pain

Insufficient amount of Vitamin D in the body can result in body
Pain. According to research, Vitamin D can reduce the risk of
ibromyalgia — chronic condition of body-wide pain.

Pain in muscle or bones

A lot of people who complain of pain in muscle or bone have
Vitamin D deficiency which results in osteoporosis. The deficiency
of Vitamin D results in inadequacy in putting calcium into the
collagen matrix into the bone structure. This results in bone and
muscle pain.

Not able to climb stairs or getting up from the floor

Because of weak bone structure, people with Vitamin D deficiency
find it cumbersome to climb stairs or get up from the floor, owing
to pain in the bones and muscles.

®
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Depression
Schizophrenia

eulato,

0

High blood pressure
Coronary heart disease

(&

Weakness

VITAMIN D deficiency
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Asthma
Wheezing
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Type 1 diabetes

Bone

S

Rickets
Osteoporosis

Crohn's disease
Multiple sclerosis
Rheumatoid arthritis

Cancer
Influenza
Tuberculosis




High blood pressure

High blood pressure is a sign that the person is suffering from Vitamin D deficiency. Human body forms a peptide through
a Cé)mplicaéed enzymatic process. This peptide can increase blood pressure through artery constriction and retaining
sodium and water.

Feeling depressed

Exposure to sun has an impact on Serotonin — brain hormone associated with mood elevation. This hormone increases
with exposure to sunlight and plummet when the exposure to sun decreases.

Weight gain

It is important to know that Vitamin D is a fat-soluble vitamin which implies that the fat in the body acts like a sink by
collecting it. If a person is overweight or obese with high body mass index, he/she is likely to need a lot more Vitamin D as
compared to a slimmer person.

Head sweating

According to research, head sweating is a common symptom of Vitamin D deficiency. Head sweating in newborns is due to
neuromuscular irritability.

Gut trouble
Since Vitamin D is a fat-soluble vitamin, it adversely affects ability to absorb fat in the person who has Vitamin D deficiency
Stress fractures

People with Vitamin D deficiency can absorb only 10-15% of calcium from the diet and 50-60% of phosphorous from the
diet. This results in a fall in bone mineralization with descend in the calcium levels. That is why most of the people who
complain of stress fractures have insufficient Vitamin D levels.

Tiredness

Pain the muscles and bones results in overall fatigue and tiredness. If a person feel fatigued most of the times, he/she
should immediately get Vitamin D test and take suitable action afterwards.



EVALUATION

* The maj

(25[OH.

any adc

ority of healthy adults with serum 25-hydroxyvitamin D
D) levels of 12 to <20 ng/mL (30 to 50 nmol/L) do not require
itional evaluation.

* Patients with serum 25(OH)D levels <12 ng/mL are at risk for
developing osteomalacia. In such patients, we measure serum
calcium, phosphorus, alkaline phosphatase, parathyroid hormone
(PTH), electrolytes, blood urea nitrogen (BUN), creatinine, and tissue
transglutaminase antibodies (to assess for celiac disease).

* Radiographs are necessary in certain settings, such as the presence of
bone pain.



EVALUATION

* We do not routinely assess bone mineral density in patients whose only
risk factor is low serum vitamin D. Patients with low vitamin D require
vitamin D supplementation regardless of the findings on bone mineral
density. However, many patients have serum vitamin D levels assessed as
part of an evaluation for known osteoporosis (diagnosed on bone mineral
density or due to a fragility fracture). In such patients with severely low
25(0OH)D levels (and particularly if the serum PTH is high), the need for
osteoporosis therapy should be reevaluated after vitamin D repletion. In
severely vitamin D deficient patients, there can be marked increases in
bone mineral density after treatment of osteomalacia with calcium and
vitamin D supplementation, such that treatment for "osteoporosis" is not
necessary. Similarly, treatment of celiac disease with a gluten-free diet can
result in significant improvement in bone mineral density.
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Primordial Prevention
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Screening for and management of vitamin D deficiency in nonpregnant adults

Does the patient have any of the following risk factors for vitamin D defici v?
= Limited sun exposure (eg, homebound, institutionalized living,
use of protective clothing)
= Obesity
= Increased skin pigmentation
= Osteoporosis
= Malabsorption (eg, celiac disease, post-bariatric surgery)
= Medication-induced acceleration of vitamin D metabolism
(eg. carbamazepine)

Yes No
Measure
serum 25(0OH)D
concentration
I T T 1
<12 ng/mL 12 to <20 ng/mL 220 to 30 ng/mL >30 ng/mL
(30 nmol/L) (30 to S50 nmol/L) (50 to 75 nmol/L) (7S nmol/L)
v ¥ v v v
Start oral vitamin D3 (preferred) or D2*%: Start oral vitamin D3 (preferred) or D2 800 to Start oral vitamin D3 (preferred) or D2 600 to Additional screening is not necessary.
= Weeks 1 to 8: 25,000 to 50,000 international units 1000 international units (20 to 25 micrograms) daily. * 800 international units (15 to 20 micrograms) daily.* A 2
(625 to 1250 micrograms) once per week Measure 25(OH)D 3 to 4 m o i = T:.l;gAforvsbrnn: D: B
onths after starting therapy. = rs: 600 internatio un
= Weeks 9+: 800 international units (20 micrograms) daily Wil thes Gationel Contatiatinn s Cantrovanel. - yea Mprasii
Measure 25(OH)D 3 to 4 months after starting therapy. While the we target 20 to 40 ng/mL (S0 to 100 nmol/L). = >70 years: 800 international units
ontroversial, micrograms
og:v:\.l W Isc we target 20 to 40 ng/mL Most healthy adults will not need additional evaluation. (20 ) daily
( © 100 nmol/L). Tosuzz for causes u:'mplxz‘ov'\:viv*;mn I; d;/ﬁcl:ncv Supplement if unable to achieve this
" . . 2 may appropriate e W 12 to 15 ng/m i P § .
Evaluate for causes and complications of vitamin D deficency. (30 to 37.5 n 0. el il intake with diet alone.
suspected dinically (eg, malabsorption, celiac disease). ¥

This algorithm illustrates our approach to screening for and managing vitamin D deficiency in adults. Practice varies, and other experts may reasonably use a different

approach.

25(OH)D: 25-hydroxyvitamin D; RDA: Recommended Dietary Allowance.

* When available, we prefer cholecalciferol (vitamin D3) rather than ergocalciferol (vitamin D2). Trial data suggest faster normalization of vitamin D levels with vitamin D3 over
that seen with vitamin D2; however, the magnitude of this effect is likely not clinically significant for most patients.

9] Patients with severe vitamin D deficiency are at risk for developing osteomalacia. In such patients, we measure:
= Serum calcium, phosphorus, alkaline phosphatase, parathyroid hormone (PTH)
= Electrolytes, blood urea nitrogen (BUN), creatinine
= Tissue transglutaminase antibodies (to assess for celiac disease)
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