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Calcio: Funcgdes

Contracdo vascular e vasodilatacao
* Funcdo muscular
Neurotransmissao - ~1% do Ca2*
Sinalizacao intracelular
* Secrecao hormonal

Osso e dentes ~99% do Ca?*

* Os niveis de calcio sérico sdo altamente regulados e ndo flutuam com altera¢des
da dieta:

“Tecido Osseo como reservatério e fonte de calcio, de forma a manter a
concentracdo constante

Calcio: Hipocalcémia

2 - Nio Relacionadas ao PTH
Alteragdes de sintese de vitamina D
resisténcia) Falta de exposi¢do solar

1- Relacionada ao PTH (deficiéncia de secregdo ou

g Nutricional
latrogénica

Distirbios de absorgdo intestinal

Auto-imune Insuficiéncia hepética ¢ renal
. Ragquitismo por deficiéncia de 1a hidroxilase
Congénita Uso de anticonvulsivantes

Sindrome DiGeorge Resisténcia a 1,25(0OH),D
& Drogas
Mutagdo do sensor de calcio Bisfosfonatos
As . d N d Calcitonina
ssociada a outra loenca Nitrato de galio
Infiltragdo de metais (ferro, cobre) Fosfato

Politranfusdo (sangue contendo citrato)

Sarcoidose

Amiloidose Seqiiestro de cilcio
Lise tumoral

Neoplasia Metastatica Pancreatite aguda

. A . Sindrome de fome Ossea
Resisténcia hormonal

Ap6s cura de hiperparatircoidi e hiperti

* Parestesias, caimbras, convulsdes, letargia, dor abdominal, redu¢do do
apetie, alteragdes de ritmo

* Em casos graves = morte

* Se prolongada: osteopenia e osteoporose (com risco de Fraturas),
raquitismo
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Calcio: Hipercalcémia

Niveis de PTHi Elevados Doengas Granulomatosas (sarcoidose, tuberculose,
Hiperparatireoidismo primério
Uso de litio
Hipercalcemia familiar hipocalciirica

paracoccioidomicose e lepra)

Endocrinopatias (hipertiroidismo, insufuciéncia adrenal)

Niveis de PTHi Supressos Medicamentos (tiazidicos, vitaminas A e D, intoxicagao
Doengas Malignas por aluminio na IRC

Produtoras de PTHRP (tumores epiteliais de pulmio,
esofago, cabeca e pescoco, ovario e bexiga).
Produtoras de 1,25(OH)2D3 (linfomas)

Metastase Ossea (mieloma, carcinoma de mama)

Outras causas
Sindrome do leite e alcalino
Nutricio parenteral total

+* Nauseas, vomitos, obstipacdo, dor abdominal
¢+ Poliuria, polidipsia, nefrocalcinose
++ Alteracdes neuroldgicas

¢ Alteragdes ritmo cardiaco

Calcio: Dose Diaria Recomendada

Recommended Dietary Allowances (RDAs) for Calcium

Age | Male | Female | Pregnant | Lactating

0-6 months* 200 mg 200 mg
712 260mg 260mg
mOntNS
| e JLYIE Siiae
A8years 1,000me  100Ome
[ SEEVEEE L L
14-18years  1,300mg  1,300mg  1,300mg  1300mg
R 0 O -0l O - M OOl e
21-/Oyears  1000mg  1200me

71+ years 1,200 mg 1,200 mg

https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/
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Calcio: Fontes Alimentares

Selected Food Sources of Calcium
Milligrams (mg)

Food per serving Percent DV*

Yogurt, plain, low fat, 8ounces 15 2
Mozzarella, part skim, 1.5 ounces 33 3
Sardines, canned in oil, with bones, 325 33

3ounces
Yogurt, fruit, low fat, 8ounces 313384 3138
Cheddar cheese, 1.50unces 07 31
Milk, nonfat, 8 ounces** 299 30
Soymilk, calcium-fortified, 8 ounces 299 30
Milk, reduced-fat (2% milk fat), 8 293 29

ounces
Milk, buttermilk, lowfat, 8 ounces 284 28
Milk, whole (3.25% milk fat), 8 276 28

ounces
Oranago iice calcinnm_faortifiod & 261 26

Calcio: Absorcao e excrecao

* ~30% do calcio dos alimentos ingeridos é absorvido (depende do tipo de
alimentos)

* Absorcao dependente de varios fatores:

* ldade: >> nas criancas (60%—~>15-20%)

* Vitamina D

* Outros Componentes: acido fitico e oxalico,
* Sédio

* Proteinas

* Cafeina

* Alcéol

* Fésforo

* Frutos e vegetais

https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/
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Calcio: Ingestao em Portugal

Criangas Criancas ‘“m‘j;‘“ Adolescentes Adultos Adultos '(':‘;“:4 Idosos
(<10 anos) (<10 anos) o (10-17 anos) (18-64 anos) (18-64 anos) Gnos) (65-84 anos)
Média  Mediana (p25-p75) Média Mediana (p25-p75) Média Mediana (p25-p75) Média Mediana (p25-p75)
Calcio (mg/dia) 8455  810,4 (620,7-1031,0) 874,7 8387 (663,2-1046,7) 811,2 776,5 (610,8-973,6) 776,6 742,8 (583,1-933,1)

41,7% Populagao geral ndo ingere as doses recomendadas de Calcio
(M:47,6%, H:34,7%)

https://ian-af.up.pt/resultados

Calcio: Quem Suplementar?

* Dieta Vegan

* Intolerancia Lactose e acesso limitado a produtos lacteos
* Consumo excessive de sal e proteinas

* Osteoporose

* Tratamento com corticoides

* Doenca intestinal e md abosr¢do




Cdlcio: Suplementos

* Carbonato de Calcio
* Mais facilmente disponivel
* Absorcdo mais eficiente quando ingerido com comida
* 40% Calcio

* Citrato de Calcio
* Absorcdo semelhante com ou sem alimentos

* Particularmente Util em pessoas com acloridria, DIl ou sindromes de mal-
absorcao

¢ 21% Calcio

* Outras formas: Gluconato (9%), lactato (13%), fosfonato

* Absor¢ao aumenta com doses <500 mg.

Calcio: Suplementacao

Henrique  /‘compermams
T Moura George &usss: e wrer
M
tm . - .
—wame Direccao-Geral da Saude Circular Informativa
Ori ¢do técnica sobre I de Calcio e N°: 13/DSCS/DPCD/DSQC
Vitamina D em pessoas idosas DATA: 01/04/08
Para: Para heci dos médi e enfermeiros do Sistema Nacional de Saide
C na DGS: Direcgao de Servigos de Cuidados de Saude - Divisao de Prevengao e Controlo da

Doenga / Direcgao de Servigos da Qualidade Clinica

* A dose de calcio suplementar a dieta deve depender da ingestdo basal, podendo
variar, no total, entre os 1.000 e 1.200 mg diarios
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Cdlcio: Upper Intake Levels

Tolerable Upper Intake Levels (ULs) for Calcium

Age | Male | Female | Pregnant Lactating
0-6 months 1,000 mg 1,000 mg
7-12months 1500mg 1500mg
C1-8years 2500mg 250mg
C9-18years 3000mg 3000mg  3000mg 3,000 mg
19-50years 2500mg 2500mg  2500mg 2,500 mg
CSteyears 2000mg 2000mg

https://ods.od.nih.gov/factsheets/Calcium-HealthProfessional/

Calcio: Riscos da Suplementacao

* Obstipacdo, diarreia, epigastralgias, nauseas
* Hipercalcémia /hipercalciiria

* Nefrolitiase

* Calcificacao de tecidos moles

* Neoplasias ??

* Doenga CV ??

11/03/18



Vitamina D

Vitamina D

7-dehydrocholesterol

UV-light

¥

CYP3A4
CYP2R1

VitD

Liver

Diet
Vit D, (meat, fish)
Vit D, (supplementation, plants)

Calcitroic acid

(D2 or D3)
N
1,25 (OH), - Vit D-glucuronide
UGT1A4
48,25 (OH),- Vit D 1,24,25 (OH),- Vit D
. CYP24A1
CYP3A4
CYP27B1
250H-Vit D >
Kidney
Keratinocytes
CYP24A1 Macrophages CYP24A1
Epithelial cells

1,23,25 (OH), - Vit D3
24,25 (OH),- Vit D
CYP24A1
v

1,25 (OH), — D3-26,23 lactone
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Vitamina D: Causas e Consequéncias

Causes Vitamin D deficiency Consequences
Sunscreen Schizophrenia
Melanin Depression
Sun Latitude Infections
Winter Tuberculosis
Influenza
Upper respiratory
Medications and tract infections
nupplemonts Lung disease
Antiseizure drugs Hepatic failure Forced expiratory
Glucocorticoids Renal failure 4 BRI
Rifampin Nephroti Type 2 diabetes o
Highly active :y‘;dr%:f‘e Metabolic syndrome ?seﬂf;cao:nd
la{r;;i:ﬁ‘tg\;iral Obesity wheezing diseases

Muscle weakness
Muscles aches

St John’s wart

Osteoporosis

Malabsorption
Crohn’s disease
Whipple's disease

Osteoarthritis
Osteomalacia

Hypertension
Cardiovascular disease

Autoimmune diseases
Type 1 diabetes
Multiple sclerosis
Crohn’s disease
Rheumatoid arthritis

Cystic fibrosis (bone pain)
cﬁiﬂ';gc'dﬁgzéfse Pseudofractures CB‘;::
Liver disease Rickets Colon
Prostate
Pancreas
etc
. . V4 . V4
Vitamina D: Niveis e Estado de Saude
Serum 25-Hydroxyvitamin D [25(OH)D] Concentrations and Health* - IOM
nmol/L**  ng/mL* Health status
<30 <12 Associated with vitamin D deficiency, leading to rickets

Generally considered inadequate for bone and overall health

>20 Generally considered adequate for bone and overall health

>50 Emerging evidence links potential adverse effects to such

in infants and children and osteomalacia in adults

in healthy individuals

in healthy individuals

high levels, particularly >150 nmol/L (>60 ng/mL)

https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/
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Vitamina D: Dose Diaria Recomendada

Recommended Dietary Allowances (RDAs) for Vitamin D

Age Male Female Pregnancy Lactation
0-12 months* 400 IU 400 1U

e (10mMcg) (0meg)
1-13 years 600 I1U 600 1U

o (15mcg) (5meg)
14-18 years 600 U 600 |U 600 IU 600 U

e (a5mcg) (15meg) | (15meg) (15 meg)
19-50 years 600 IU 600 U 600 IU 600 IU

. (15mcg) (15meg) | (15meg) (15 meg)
51-70 years 600 IU 600 U

e (15mcg) (15meg)
>70 years 800 IU 800 IU https://ods.od.nih.gov/factsheets/VitaminD-HealthProfessional/

Vitamina D: Fontes Alimentares

Food 1Us per serving* Percent DV**

Cod liver oil, 1tablespoon . L30 340 ..
Swordfish, cooked, 3ounces 566 142
Salmon (sockeye), cooked, 3ounces AT 12
Tuna fish, canned in water, drained, 3 ounces 154 39

Orange juice fortified with vitamin D, 1 cup (check product 137 34

labels, as amount of added vitamin Dvaries)
Milk, nonfat, reduced fat, and whole, vitamin D-fortified, 1 115-124 29-31

e
Yogurt, fortified with 20% of the DV for vitamin D, 6 80 20

ounces (more heavily fortified yogurts provide more of the

O
Margarine, fortified, 1 tablespoon 60 15
Sardines, canned in oil, drained, 2 sardines 4 2
Liver, beef, cooked, 3ounces 42 R
Egg, Llarge (vitamin Disfoundinyolk) 4 0
Ready-to-eat cereal, fortified with 10% of the DV for 40 10

vitamin D, 0.75-1 cup (more heavily fortified cereals might
provide more of the DV)

11/03/18
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Vitamina D: Ingestao em Portugal

Criancas Criancas Ad“:‘:;‘_f’,““ Adolescentes Adultos Adultos '(:‘;’_‘a Idosos
(<10 anos) (<10 anos) anos) (10-17 anos) (18-64 anos) (18-64 anos) anos) (65-84 anos)
Média Mediana (p25-p75) Média Mediana (p25-p75) Média Mediana (p25-p75) Média o 25-p75)
Vitamina A 7689 674,0(469,2-961,5) 694,2  612,8 (429,4-867,2) 675,4 5959 Ses 779,4)
3062,4 23136 d
Carotenos (pg/dia) 3426,9 (2048,2-4407,0) 2600,9 (1533,3-3354.23 as (o] 3,8)
Vitamina D (pg/dia ~ 1 ere
(hg/dia) 18,2 6,6 (3,4-15,0) 5 (o) mn )

o geral 142 = na
ulagd® B4 o vitam!

Adolescentes Adultos Idosos
«-1U anos) (10-17 anos) (18-64 anos) (65-84 anos)
Vitamina D < Al 92 97,5 9% 95 |

https://ian-af.up.pt/resultados

Vitamina D: Exposicao Solar

A % Benefits of UV radiation: treatment of various diseases, vitamin D synthesis in the skin.

% The amount of vitamin D (in IU) produced by daily solar UV exposure has been estimated for
schoolchildren and outdoor workers/athletes in warm and cold seasens.

» Inwarm seasons. estimated daily dose of vitamin D could exceed recommended dose (1000 1L/ day).

» The winter estimate (about 220 IU/day) is only one quarter of the recommended dose

\\//&'iar ultraviolet ™

/ radiation is the mu}

i | source of vitamin D fro
\ UVBirradiation of 7- /

\ d!hvdmwulummyﬁ

Children Vit D (IU/day) Adults Vit D (1U/day)

Tables. Estimated Vitamin O (IU) per day (median
(25-T5 percentiles)), for several group of scholars,
outdoor workers and athletes in Valencia region
(except snow schoal in Huesca (Aragén), Spain

11/03/18
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Fatores de Risco para Caréncia de Vitamina D

+*Pele escura

«*Farmacos (anti-convulsivantes, anti-
“*Baixa exposig¢do solar o o
retrovirais, corticoides)
+»*|dosos .
+*Sindromes de Malabsorcao

¢*Institucionalizados
+»Doenca Hepaticas/ Renais

+*Obesos
*Gravidas?

+*Vegetarianos ou baixo aporte de Vitamina D na dieta

Vitamina D: a quem dosear

Annals of Internal Medicine CLINICAL GUIDELINE

Screening for Vitamin D Deficiency in Adults: U.S. Preventive Services
Task Force Recommendation Statement

Michael L. LeFevre, MD, MSPH, on behalf of the U.S. Preventive Services Task Force*

Sem indicacdo de rastreio na populacdo geral

O doseamento deve ser realizado em doentes
com fatores de risco de Deficiéncia de Vitamina D

11/03/18
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Vitamina D: a quem dosear

* Doentes com raquitismo/osteomalacia, osteoporose, dor musculo-esquelética,
propensdo a quedas,

* Doentes com altera¢gdes do metabolismo fosfo-cdlcio

* Hiperparatiroidismo

* Terapéutica prolongada com corticoides

» Terapéutica com anti-convulsivantes, cetoconazol, anti-retrovirais
* Sindromes de mal-absorc¢ao

* Dietas restritivas

* Doenca Renal Crdnica, estadio 3-5

* Insuficiéncia hepatica ou colestase

* Doencas granulomatosas

* Qutras ?

Vitamina D: suplementacao

IOM, 2010

* Objectivo: atingir concentragdes séricas >30 ng/mL (>75 nmol/L)

* Criangas < 1 ano: 400-1000 Ul
* Criangas > 1 ano: 600-1000 Ul
* Adultos: 1500-2000 Ul

Endocrine Society, 2013

* Objetivo: atingir niveis séricos 30-50 ng/mL

11/03/18
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Vitamina D: suplementacao- Crian¢a
* Todas as criangas com <12 M: 400 Ul/Dia

* Apds os 12M, a suplementagcdao estd indicada em criangcas com
fatores de risco

* Em caso de deficiéncia severa ou raquitismo, deverd ser instituido um
tratamento de suplementa¢ao adequado, devendo ser reavaliados os
niveis séricos de vitamina D ao fim de 3 meses de tratamento

Vitamina D: suplementacao- Idoso

* Sociedade Americana de Geriatria recomenda a suplementacdo a todos os
idosos, sem necessidade da confirmac&o laboratorial do défice

* NOF29 (National Osteoporosis Foundation — USA) sugerem a suplementacdo
com 800-1000 Ul de Vitamina D3

* I0F30 — (International Osteoporosis Foundation), recomendam suplementacdo
de pelo menos 700-800 Ul diarias de vitamina D3

* Direccdo Geral de Saude (DGS) publicou em Abril de 2008 uma Circular
Informativa aconselhando 700-800 Ul/dia de vitamina D nas pessoas com idade
>65 anos com Osteoporose.

11/03/18
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Deficiéncia Vitamina D: Suplementacao —Deficiéncia Severa

Grupo Etario Dose (Colecalciferol)

Recém-Nascidos 1000 Ul/dia

Criangas >1M-12M 2000-3000 Ul/Dia (90 dias)
Criangas >12 M, Adolescentes 3000-5000 Ul/dia

Adultos e idosos 7000-10000 Ul/Dia ou 50 000

Ul/semana (8 semanas)

Grupoderisco | |

Adultos com Ma absorcao 50 000 UlI/2-3 x semana ou IM
intestinal (Colecalciferol)
Insuficiéncia Hepatica/Renal Calcifidiol / Calcitriol

Vitamina D: Upper Intake Levels

| Table 4: Tolerable Upper Intake Levels (ULs) for Vitamin D [1]

Age Male Female Lactation

0—6 months 1,000 IU
(25 mcg

Pregnancy

1,000
(25

7-12 months
--------------------------------- 10 000 Ul/dia
1-3 years No-observed-advserse —
__________________________ effect level
4—-8 years
9-18 years / 4,000 I1U 4,000 1U
(100 mcg) (100 mcg) (100 mcg)

19+ years 4,000 IU 4,000 IU 4,000 IU 4,000 IU
(100 mcg) (100 mcg) (100 mcg) (100 mcg)

11/03/18
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Como Suplementar:

Vitamina D2 vs D3

D3 D2 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Biancuzzo 2010-1 (7) 233 178 20 27 148 16 11.2% -370[14.35,695) —_ype
Biancuzzo 2010-2(7) 32 253 18 265 18 17 99% 55018991999 T
Binkley 2011-1 (15) 23 338 16 153 165 16 86% 7.70[10.73,2613) T
Binkley 2011-2 (15) 223 183 15 9 143 16 109% 1330(1.69,2491) B
Glendenning 2009 (16) 40 247 17 26 112 20 105% 1400(1.27,2673) P
Heaney 2011 (17) 984 291 17 574 22 16 89% 41.00(2346,5854) o
Holick 2008 (6) 233 178 20 248 8 16 118% -150(1023,723) T
Romagnoli 2008-1 (5) 70.2 208 8 255 169 8 86% 4470[26.13,6327) o
Romagnoli 2008-2 (5) 654 303 8 231 138 8 72% 423019.23,6537] T
Trang 1998 (4) 233 157 55 137 114 17 123% 960[277,1643) o=
Total (95% CI) 194 150 100.0% 15.23[6.12, 24.34] L 2

Heterogenelty. Tau*= 162.74, Chi*= 47,10, df= 9 (P < 0.00001); F=81%
Test for overall effect Z= 3.28 (P = 0.001)

100 -50 50 100
B825(0H)D greater with 02  425(0H)D greater with O3

Am J Clin Nutr 2012 Jun, 95(6):1357-1364

Como Suplementar: Vitamina D2 vs D3

(L8 n2 Mo an DETet scs Maan DT s
Sty o4 Subgiowp Mesn SO Total Nean SO Tohst Weght IV, fandem, 95% C1 IV, Randaen, 95% (1
Blancuza 28104 (7) nive T s 16 1T6% 3T0pNe55 804 o
Bharcuzo 2010-2(7) 32 153 18 BS 18 1T M7 SS01E56 199 —
Binkey 20141 15) 23 2% W6 153 168 6 81% TTOMETI 413 e
Glengenning 2009 (16) 0 N7 i n 13 0 NN HOpIT A r——
Motk 2008 (8) 23178 0 N8 16 nNEs S0 734 —
Trang 1968 (4) 13187 55 137 114 17 169%  GB0[277. 1843 s
Total (8% €1 e W2 WO LRIL058 1068 <>
MHaedapansty Tad*= 04 CH = RS =S P=0 1 F l1% i'm ;3 ; 5‘0 ‘m‘

Tost e ol afect Zo 1B P 010

L2500 greatarwis D7 22500000 preater wis D3

Am J Clin Nutr 2012 Jun, 95(6):1357-1364
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Como Suplementar: Vitamina D2 vs D3

D3 D2 Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Binkley 2011-2 (15) 223 183 15 9 143 16 292% 1330[1.69,2491] i
Heaney 2011 (17) 984 201 17 574 22 168 251% 41.00(23.48, 5854] ——
Romagnoli 2008-1(5) 702 208 8 255 169 8 24.4% 4470(26.13,6327) —
Romagnoli 2008-2(5) 654 303 8 231 138 8 21.3% 4230(19.23,6537) ——
Total (95% € 13 48 100.0% 34.10[16.38, 51.83] R ol
Heterogeneity. Tau® = 245.41, Chi*= 12283, df= 2 (P = 0.005), F=77% Hoo 5 ) 00

Testfor overall effect. Z= 3.77 (P = 0.0002)

S25(0H)D greater with D2 425(0H)D greater with D3

Am J Clin Nutr 2012 Jun, 95(6):1357-1364

OBRIGADA

11/03/18

17



