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Scenariol

AMrs. A, a 55year old lady presented to OPD
with the complaints of generalized body aches
pains.

A She was obese & known case of diabetes for
years.

A Examination was unremarkable except her Blv
was 32.



A Her baseline investigations wenermal.

A She wasot improvedafter symptomatic
measures, like pain killers, calcium
supplements & antidepressants.



Her vitamin D level was done, which revealed

Vitamin D levell Normal range | Interpretation

9.2ng/mL > 30 ng/mL severe deficiency




Scenaria?

A 30 year old lady complaining of aches and
pain in limbs . Difficulty in raising from squat
position in wash room. She used to wear vell
for 15 years. Her body weight is  K@&s
Mildly anaemic No other positive findings
detected. Her husband staying abroad. She
has one child of $rsold.




A She has been treated with anti depressant,
anxiolytic, Elemental calcium for many months
with out benefit.

A Blood sugar and Thyroid function are normal
A All Routine tests are also normal
A Serum Vitamin D level was done

Vit-D Is :



Scenario3

AMr. X , 45 year healthy gentleman is a
Corporate Executive presented with fatigue,
aches and pains all over the body for 6
months. Non diabetic , non hypertensive

A He did Executive health check up where mild
hypercholesterolemia detected only , all
routine tests are normal.



A Vitamin- D assay was done :



Correction of low vitamin D with supplements
iImproved their symptoms



ADespite abundant sunshine in
Bangladesh, allowing vitamin D synthesis
all the year roundywhy our people are
developinghypovitaminosisD striked
our mind.




DH Lab Reference Range

A INTERPRETIVE guidelines for Vitamin D (25
hydroxy):
A
> 80ng/mL Potential toxicity
30-80ng/mL Optimum level

20-29ng/mL Insufficiency
< 20ng/mL Deficiency



Vitamin D Basics

A Units:ng/ mLvs.nmol/L

I 2.5nmolL = 1ng/mL
I If data are immol/L, divide by 2.5 fong/mL

A Rule of thumb

I For every 100 IU vitamin D3 ingested, blood level ef 25
OHD increases by ig/mL

A 1ng of D3 or D2 =40 IU



Regional

A Northern China where 42% of infants were found to
suffer from this disease during the winter/spring
period.

A North China (Beijind)ypovitaminosis
. 89% of Chinese adolescent girls
II. 48% of old men had severe deficiency

Among postmenopausal women serum 25(OH)D level
lower amongst the Malays (441nmol/L) than the
Chinese (6816nmol/L)

A In SEA ,80% of the apparently healthy population is
deficient in vitamin D (<28g/mL) and up to 40% of
the population is severely deficient (1g/mL).



Regional

A Prevalence ofiypovitaminosi (25(OH)D
<75nmol/L) in postmenopausal women

. 47% In Thailand,

l. 49% In Malaysia,

II. 90% In Japan

V. 92% in South Korea

A The mean serum 25(OH)D concentration
was 48nmol/L In premenopausal women
from Indonesia (8) and Malaysia {R)



South East Asia, Middle East and
North Africa

Middle East and North Africa

Tunisia &2

Iran 49

Morocco

Lebanon

Ariana (36.8°N)

Zanjan (36.4° N)

Tehran {35.4° N)
Tehran {35.4° Nj

Rabat (34.0°N)
Beirut {33.5°N)

Beirut and Bekas

Population mainly women
20-60 years

Mothers and neonates

Children 7-18 years
Men and women 20-84 years

Women 24-77 years
Children 10-16 years

Men and women 30-50 years

47.6%

2/3 of mothers and
neonates in winter:

46% mothers in summer;
35% neonates in summer
50% girls; 11% boys
9.5%

91%

Bb-74% in spring;
25-54% in winter
30.7-61.8%

Jordan

South Asia

India

Pakistan

Bangladesh

Amman (31.5°N)

Morthern Jordan
(31°N)

New Delhi (28°N)
Lucknow (26.8°N)

Karachi (24.5° N}

Dhaka (23.4°N)
Marrdail (15 9° MY

Men and women 18-45 years
Premenopausal women

and children 4 to 5 years

Children 10-18 years
Pregnant women

Mothers and infants

Adult women 16-40 years

62.3% in summer;
50% in winter
49% women;
B1% children

27-42.3%
42%

B55% infants;
45% mothers




Pakistan

Pakistan

A The median level of serum vitamin D was
18.8 (IQ range 12.624.62)ng/dL A
total of 253 (84.3%) respondents had low
levels (30ngdl) of 250H vitamin D.

A In Karachi, 55% of infants and 45% of
mothers had very low serum 25(OH)D
levels (<25 mol/L or 10ng/mL).



India

In North India (27°N: Hypovitaminosi® In

A 96% of neonates , 91% of healthy school
girls , 78% of healthy hospital staff and 84%
of pregnant women .

In South India (13°\ hypovitaminosidd

A Inverse relationship between measured
serum 25(OH)D levels and PTH levels

A Vitamin D levels were significantly higher in
rural compared to urban subjects

Lucknow,Indiafound that 84%t of pregnant
women had 25(OH)D values belowrtyf mL




Srilankna

A In Sri Lanka (7°N), mean 25(OH)D among
healthy females was 35.3nmol/L

A 40.5% of them had 25(OH)D values below
25nmol/L .

A Highprevalences
Skin pigmentation

|. traditional clothing.

1. Air pollution

V. limited outdoor activity

V. urban population




Bangladesh

A In Bangladesh (24°M)ypovitaminosiD:

A In women regardless of age, lifestyle and
oile]igllgle

A 25(OH)D levels below 37.5nmol/L was
38% from high income group and
50% In women from low Income groups .



Bangladesh

A Vitamin D deficiency (serum ZBHD level <25
nmol/l) was detected in 39% of young women
(university students), 30% in veiled women
and 38% In diabetic women, respectively.

A Vitamin D insufficiency defined as serum 25
OHD concentration <4@mol/l was detected
In 78% of group A, 83% In group B and 76% It
group C, respectively.



Knowledge irbangladesk{rural and
Urban)

A Though the rural students are less familiar with
vitamin D (p<0.001) and osteoporosis (p=0.0056)
than urban students, they exercise a healthy diet
In terms of milk consumptlon (p<0.0001) and
engage themselves more in outdoor activities

A Spend more time in sunlight (p<0.0001) than the
urban students.

A Thus the rural students may require less
supplemental support of calcium and/or vitamin
D than the urban students (p<0.0001).



vien (Muspand) versus rregnant

Women in Bangladesh

Apmres 2F GKS YSY o0dzi 2yfeée
hours outdoors per day during daytime hours (n =
82, p=0.0007).

A 24% of men and 0% of women reported outdoor
professions (p<0.0001).

AaSyQa YSIy wb/dhmolh)svasdé pp ®H
aAIYATAOlIYyuUute KAIKSNI UKI
+10.7nmol/L)

A (mean difference = 30.@molL; p<0.0001).

A A significantly lower proportion of men (6.0%)
were vitamin D deficient (25(OH)D<30nmoNk)
women (21.7%; p<0.0001)
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50 I &525di(OH)DG

A D3 is made in the skin* (or ingested in supplements)
¢ not biologically active

I Cholecalciferol

A D2 is from plants** (not humansg)only 1/3 as active
as D3

I Ergocalciferol

A l1a,25-di(OH)D3 is converted in the kidney and other
tissues- biologically active

i axAGFYAY b5¢
I Calcitriol
A 25-OHD is the storage form, NOT biol. active

*From 7 -dehydrocholesterol **From ergosterol



ARecentlywe are observing this sort of
presentationvery frequentlyin our
clinicalpractice, which are incorrectly
diagnosed as fibromyalgia or chronic
fatigue or depression.

24



Background

AVitaminD is a fat soluble steroigro-
hormone which ha®een appreciated for
Its role incalcium homeostasis and bone
health since Its identification 11921

25



History

AIn 1921 Elmer McCollunidentified an
antirachiticsubstancdound In certain fats
that couldprevent rickets |

A Becausehe newly discovered substance was
the fourth vitamin identified, it was called
vitamin D.

26



History..contd..

A The1928Nobel Prize in Chemistry was
awarded toAdolf Windauswho discovered
the steroid £dehydrocholesterol, the
precursor of vitamin D.




Why we are so much concern?

AVitaminD has receive@onsiderable
Interestfrom the medical community
due torecent evidence for

V the non-skeletal effect®of vitamin D
combined with the finding of

Vwidespreadylobal deficiency

28



Prevalence

A Vitamin D deficiency is more common than
previously thought.

A It has been estimated that almostbillion
people in the worldsuffer from vitamin D
deficiency or insufficienc{?

[Ref MasoodSH ,IgbalMP, Prevalence of vitamin D in South Asia. Pak J9de2008; 24(j

29



Prevalence..contd..

Aln SEA80%o0f the apparently
healthy population isleficientin
vitamin D( <20 ng/ml).



Forms of Vitamin D

Vitamin D consists of 2 bioequivalent forms

Form Other Name | Source

Vitamin D2 (D2) Ergocalciferol A dietary vegetable sources
A oral supplements

Vitamin D3 (D3) Cholecalciferol A skin exposure to UVB
radiation in sunlight
A food sources such as oily

D‘z fish and variably fortified
Jikamir foods
A oral supplements

Vitamin




Sources

A In normal individuals, vitamin D comes from 2
sources:

%0 Source

About 70-90% is made in the skin by thl Sources For vitamin D3
action of ultraviolet light
from the sun

10-30% from diet.



Sources..contd..

A Aside from rich sources such as oily fish, the
vitamin D content of most foods is between
50 and 200 Iper serving.

A This value varies greatly by region of the worlc
becausdortification markedly improves the
availability of vitamin D through diet.

33



Relation of sunlight & Vitamin D

A During exposure to sola/VBradiation, 7
dehydrocholesterol in the skin is converted to
pre- vitamin D3, which is immediately
converted to vitamin D3 in a hedkependent
process.

34



Relation of sunlight & Vitamin D

Vitamin D Metabolism

Sunlight , : Dietary and
supplement

sources of
vitamin D3, D2

7- dehydrocholesterol

¥

D3

Intestines

25 hydroxy D3 A W

i 4./
\ Kidneys
/vlncreaﬁ %?
o

absorpti
of calcium

\ 1.25 hydroxy D3~~~

Increases bone
mineralization and
maintains calcium
balance in the body

35



Factorsinfluencing photosynthesis
and bioavailability of vitamin D

36



Factors influencing photosynthesis and bioavailability
of vitamin D

a. Environmental factors

1. Duration andime of sunexposureskin
produces more vitamin D if exposed it during
the middle of the day.

12 noon
Maximum Vitamin D
UVB Rays

35¢ Best time for exposure: 10:00-15:00

/

UVA Rays /

37



Factors influencing photosynthesis and
bioavailability of vitamin D..contd..

2. Season

The zenith angle of the sun is impacted by [atitude,
sagzon and ima of day. The larger the angle, the
mare vitamin O tha skin can produce with
uninhibited expasure fo sunlight.

Seasonal variation of 25(OH)D levels
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Cannell JJ, Vieth R, Umhau JC,et al. Epidemicl Infect. 2006




Factors influencing photosynthesis and
bioavailability of vitamin D..contd..

3. Latitude

A Movingaway from the equator, the intensity
of UV light decreases, so that at a latitude
above 50 (including northern Europe),
vitamin D Is nosynthesizedn winter

39



Factors influencing photosynthesis and
bioavailability of vitamin D..contd..

Athe closer to the equator one lives, the easier
It Is to produce vitamin D from sunlight all
year round

40



Factors influencing photosynthesis and
bioavailability of vitamin D..contd..

A 4. Atmospheric pollution
Causes insufficiemutaneous absorption of UVB

41



Factors influencing photosynthesis and
bioavailability of vitamin D..contd..

b. Patient related factors
1. clothing style ( using veils)

42



Factors influencing photosynthesis and
bioavailability of vitamin D.contd..

2.useof sun blocks

43



Factors influencing photosynthesis and
bioavailability of vitamin D.contd..

3. Thecolor of skirg

A Whiter skinmake vitamin D more quickly
than darkerskin.

A Darkerskins with more melanin allow less

UVB to enter the skin.
~g

~ '
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Factors influencing photosynthesis and
bioavailability of vitamin D.contd..

A 4. The amount of skin exposedhe more skin
one exposes, the more vitamin D body will
produce.

any minutes of mid-day summer sun

for adequate vitamin D7

LW 42 min 19 min 11 min I min
comm

h  Sanseg 168 min 76 min 44 min 28 min

Senice Sundg 504 min 228 min 132 min 84 min

A » 40 noramam Does not nchude

45



Factors influencing photosynthesis and
bioavailability of vitamin D.contd..

5. obesity

A vitamin D isaccumulaten adipose tissue with
decreased bioavailability andwer serum




Factors influencing photosynthesis and
bioavailability of vitamin D.contd..

6. Agingc
V Evenif regularly exposed to sunlight, elderly people
produce/5%less cutaneous D3 than young adults .

V Productionof 1,25(OHD is reduced by 50% as a
result of an ageelated decline in rendlLinction

/. presence of several chronic diseases
( like CKD)

47



Kicirmy
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Actions of Vitamin D

Sun

Uitraviolet B . ]

Bone
1 Ca mobilization

Liver

infesting
1Ca absorption

Diet: fortification/supplementation
vitamin D, or vitamin Dy

Vitamin Dy, = ergocalciferol B,
Vitamin Dy = cholecalcrierol i pod e




Non-classicalActions of Vitamin D

ASuppress cell growth/proliferation
ARegulateapoptosis

AModulateimmuneresponses
I Susceptibility to infections

I Susceptibility to autoimmune disorders
like Multiple sclerosisT,DM

I Effects in transplantation immunity

50



Non-classical Actions of Vitamin D..contd..

AModulate keratinocytedifferentiation
and function

I Key role imsoriasigherapy
ASuppress reniangiotensin system
A Stimulate insulin secretion

A Control neuromuscular function and the
brain

A Anti-oxidativemheuroprotective

51



Number of First Nonvertebral Fractures among All Subjects, According to Skeletal Site

TABLE 5. NUMEER OF FIrsT NONVERTEERAL
FrRACTURES AMONG ALl SUEBJECTS,
ACCORDING TO SKELETAL SITE.

Hip fracture sites

CAlLCIUM— Transcenml
PrLaceeo Vmamin D
GRrRoOUP GRrRoOUP lmamorhanienc

Sme oF FRACTURE iN=202] (N=127) |fewe___ w\

fracture

Face
i Neck of femur
Shoulder humerus, or cavide

Radius erulna
Hand

Ribs

Pelwis

Hip

Tibia or fibula
Anlde or foot
Muldple dtes

Total

Subtrochanteric ,,-J“

fracture = Shaft of femur

b S BB

8]
n
=

Dawson-Hughes B et al. N Engl J Med 1997;337:670-676

The NEW ENGLAND
JOURNAL o MEDICINE




Vitamin D and Fracture Risk

AAmetal yIFf &aira 2F 1 w/ ¢Qa
In pts giver. per day revealed

A In studies using 70800 IU ofof vitamin D3 per
day, the RR of hip fracture amdnvertebral
fracture were reduced
respectively compared to calcium and placebo.

BischoffFerrari, Am LlinNutr 2006



Vitamin D and Falls

A Skeletal muscle has a vitamin D receptor for
maximal function.

A A metaanalysis of 5 RCT with 1237 subjeet
Increased vitamin D reduced the risk of falls by
22%.

---400 IU of vitamin D per day was not as
effective 800 U vitamin D per day

A In an RCT done in a NH:

----residents receiving 800 IU of vitamin D2 per
day plus calcium had a 72%reduction in the risk of
falls compared with placebo.

(BischoffFerrari, Am LlinNutr 2006)
(Brog J AnGeriatrSoc, 2007)



Evidence for Role of Vitamin D in CVL

A Framingham Offspring Study
I 1739 subjects (mean 59 yr, 55% F, all C)
I No prior CVD
I Mean 250HD 19.7 ng/mL

A 28% with 250HD <15 ng/mL
A 9% with 250HD <10 ng/mL

I 5.4 yr followup
I 120 developed first CV event

Wang TJ, et al. Circulation 2008;117:503 -511.



Evidence for Role of Vitamin D in CVD:

Framingham Offspring

Hazard ratios
ng/mL

25-OH-D >15
10 to <15

<10

Hvpertension

25-OH-D >15
10 to <15

No HTN

<10

Wang TJ, et al. Circulation 2008;117:503 -511.

Ad]. for age,
sex

1.00

2.07
(1.19-3.61)

3.19
(1.70-5.99)

1.00

1.45
(0.74-2.82)

1.66
(0.64-4.28)

Ad] for
*covar.

1.00

1.93
(1.09-3.42)

2.51
(1.30-4.82)

1.00

1.06
(0.53-2.13)

1.00
(0.35-2.85)

Ad]. for
*covar., CRP

1.00

2.07
(1.16-3.69)

2.43
(1.23-4.80)

1.00

1.05
(0.52-2.13)

1.08
(0.37-3.16)

*Covar. SBP, anti-HTN, DM, cig, total -HDL, BMI, creat




Evidence for Role of Vitamin D in CVD

A Health Professionals Follewp Study
I Prospective trial nested case control
I 18,225 M age 405 (mean 63.8 yr) 94% C
I No known CVD, baseline-284D 24.5 vs. 23 ng/mL
I 10 yr followup
I 454 with nonfatal Ml or fatal CHD

Compared with <15 15-22.5 22.6-29.9
25-OH-D >30

L ng/mL ng/mL ng/mL
RR of Ml after 2.09 1.43 1.60
adjustment* (1.24-3.54) (0.96-2.13) (1.10-2.32)

GiovdrirduchM  BivH|. EXOdH, |actinikye  Mod$TId s @thiniaity, regim, marine

w-3 intake, LDL , HDL, TG




Vitamin D and Hypertension

A 148 F age 75 yr with 26HD level <50 nmol/L received
calcium 600 mg plus 400 Iy BID vs. calcium 600 mg alone
BID over 8 weeks

Initial Final
Caonly | Vit. D+ Ca Ca only Vit. D + Ca

25-OH-D 24.6 25.7 44 4

(nmol/L) (17.8 ng/mL)

PTH (pmol/L) 6.1 6.1 5.3

SBP (mmHQ) 140.6 144.1 134.9

DBP (mmHg) 82.6 84.7 75.7

HR (mmHQ) 4.1 (5.4 73.9

Pfeifer M, et al. J Clin Endocrinol Metab 2001:;86:1633 -37.




Vitamin D and Hypertension

A In a study of hypertensive patients who were
exposed to ultraviolet B radiation three times per
week for 3 months

A 25 OH vitamin D levels increased by approximately
180% and both SBP and DBP were reduced by 6 mr
Hg

. (Krause, Lancet 1998)



Vitamin D and Diabetes

A In 10,366 children in Finland®000 U of vitamin D3 per
day (1st yr) & follow upthe risk was reduced by 80%.

A In subset analysis, among children with vitamin D
deficiency, the risk was increased by 200%

A Combined 1200 mg of calcium+ 800 IU of vitamin D
lowered the risk by 33 % compared to <600 mg calcium+
< 400 IU of vitamin D.

(Hyponen Lancet 2001)
(Pittas Diabetes Care 2006)




Vitamin D and MS

Multiple Sclerosis: Vitamin D levels of 40
ng/ml or higher may confer some
protection against MS.

Patients receiving Magnesium, Calcium
and 5000 IU vitamin D significantly
reduced MS exacerbations (14 vs 32).



Vitamin D and Dementia

AVitamin D may be primarily associated with cognitive
domains other than memarguch as executive cognitive
functions, depression, bipolar disorders, and schizophrenia.

ALow 25(OH)D may be a risk factor for cognitive impairment
(41-60%).

AReceptorgor Vitamin D are present in brain cells
Increased/itamin D may improve cognitiveunction in
patientswith Alzheimer's



Vitamin D and Cancer |

L 2 U
“ ]

A 25 OH vitamin D below 2@yml :

A 30-50% increased risk of incident and mortality
of

A D l-alphahydroxylaseand produce 1,25 OH
vitamin D locally to control genes

A Prevent cancer by limiting cellular proliferation
and differentiation by inhibiting angiogenesis and
Inducing apoptosis



Vitamin D Deficiency and All Cause Mortality

A 13,331 adults 20 years or older from NHANES Il testing
association of low 25 OH vitamin D and all cause, cancer
and cardiovascular mortality

A Median follow up was 8.7 years

A 1806 deaths, including 777 from CVD

A In multivariate models (25 OH vitamin D <1dgdml) was
associated with a
(95% Cl, 1.08.46.)

o™ -
~ - ‘ (//‘
= i< £ A

(Melamed Arch Intern Med, 2008)



Restricted cubic spline showing the fully adjusted associations between serum 25-
hydroxyvitamin D (25[OH]D) levels and all-cause mortality in 13 331 participants of the Third
National Health and Nutrition Examination Survey
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Association Between 2®H Vitamin

D and URTI

A 18,883 subjects 12 and older from NHANES IlI
A The median serum 25 O¥t D was 29g/mL

A Recent URTI was reported by

. 24% with 25 ONIit D < 10ng/mL,

.  20% with levels of 10 to < 3@ mLand

II. 17% with levels 0#30 ng/ mL (p<0.001).

A The association were higher in those with asth
(OR 5.67) and COPD (OR 2.26)

A Conclusion:

600¢ pemgelm Y21V ‘e 199pul9



Vitamin D Deficiency and Other
Conditions

A Linked to increased incidence of :
A Schizophrenia

A Depression

A Reactive Airway Disease




Who Should Be Screened for Vitamin D Deficiency

A Elderly

A Home bound or institutionalized patients

A Patients with known or suspectedalabsorption
A Patients with osteoporosis arsteopenia

A CKD patients

A Chronic liver disease patients

A Patients with nonspecific musculoskeletal pain

A Patients on medications that induce4B0
enzyme activity

A Obese




Featuresof Vitamin D
RSTAOASVYOAY D(
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Features of Vitamin D deficiency..contd..
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