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Infeksiyon Hastaliklarinin Onlenmesi ve Tedavisinde Vitaminler ve

Mineraller ise Yariyor mu?

Dr Banu Karaca

izmir Katip Celebi Universitesi Atatiirk Egitim Arastirma Hastanesi, Enfeksiyon Hastaliklari AD



Sunum lcerigi

* Giris
* Malnutrisyon tanimlar, epidemiyoloji
e Malnutrisyon ve immun fonksiyon
* Vitamin, mineraller ve immunite, enfeksiyon
e Korunma? Tedavi?

Yagda eriyen vitaminler

Suda eriyen vitaminler

Eser elementler
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Immunologic Effects of Vitamin D on Human Health and Disease.

Charoenngam N, Holick MF.

Nutrients. 2020 Jul 15:12(7):2097. doi: 10.3390/nu12072097.

PMID: 32679784 Free PMC article. Review.

Vitamin D is responsible for regulation of calcium and phosphate metabolism and maintaining a healthy
mineralized skeleton. ..Experimental studies have shown that 1,25-dihydroxyvitamin D, the active form

of vitamin D, exerts immunologic activities on multipl ...

View PDF



Vitamin Supplements Market

Vitamin Supplements Market By Region, 2025-2035 USD Billion

Vitamin Supplements Market

e Middle East & Africa
= Asia-Pacific

= Europe

== North America

e

on an A2 RN e e

Market Size in USD Billion

2024 Market Size 129.04 (USD Billion)

2035 Market Size 271.67 (USD Billion)

CAGR (2025 - 2035) 7.0%



Share of people who are undernourished O
Share of the population whose daily food intake does not provide enough energy to maintain a normal. active, and
healthy life.
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What is healthy nutrition?

Inflammation
and immunity

Unhealthy W
. food \%
(with excessive N
calories) \'f'

Potentiates the
effects of age

Unprotected effects

Cancer
infection,allergy

*Sagliksiz yagdan fakir, islemsiz/az islem gormus, seker
ve sodyum icermeyen

*Malnutrisyon, DM, CVS hastaliklari, inme ve kansere
karsi korunma

*Anne sutu ile baglar, saglikli bUyume ve kognitif gelisim

Diyet aligskanliklari cocukluk ve addlesan dénemde
yerlesmekte

*Yeterli, dengeli, gesitlilik iceren, olgulu

*Mikrobiyal ve kimyasal anlamda guvenli



Malnutrisyon DSO 2025

Kisa boy, dusuk agirlik

Vitamin veya mineral eksiklikleri

Asiri kilo ve obezite ve bunlara bagl diyetle iliskili bulasici olmayan hastaliklar

e 2022 yili eriskin 2,5 milyar fazla kilolu
S e ==

890 milyon obezite

390 milyon dusuk kilolu
5 yas alt1 149 milyon cocugun yasina gore kisa

45 milyon boyuna gore cok dusuk kiloluy

37 milyon fazla kilolu veya obez



* 5 vyas alti cocuklarda 5 enfeksiyon hastaligi %50’den fazla 6lim nedeni

akut respiratuar enfeksiyon
diyare

malaria

kizamik

HIV

* 5 vyas alti cocuk 6limlerinin %50’si yetersiz beslenme ile iliskili
 Olumlerin cogu disuk ve orta gelirli Glkelerde



- nutrients MoPI

Review

Effects of Malnutrition on the Immune System and Infection and
the Role of Nutritional Strategies Regarding Improvements in
Children’s Health Status: A Literature Review

Fatima Morales ">, Sergio Montserrat-de la Paz ***, Maria ]. Leon * and Fernando Rivero-Pino 40

Risk factors Malnutrition - Consequences
* Hypovitaminosis d

* Zn deficiency * Immune system i Stunt.mg
* Poverty compromised * \Wasting
o HIV * Less CD4 and TB4 and e Anemia
* Serious infection :::::;g;:aH3KI 7ac « Infections
A
P . -
= Lack of physical activity (= inflammation ° :Il::gic diseases
sthma
*Uickof sieep « Adipose tissue highl :
« Stress affe‘::(t’ez a e * Mental retardation

» Metabolic syndrome
» Cardiovascular diseases




Gelismis Ulkelerde risk grubu
e cocuk

e gebe

* ileri yas grubu

* HIV, SDBY, anoreksi/blumia/vegan vb akut/kr hastaliklar ve evsiz, alkol
kullanan bireyler

 Amerika besinsel azlik (undernutrition)
Ayaktan hastalarda % 15
Uzun donem bakimevi %25-60
Hastanede yatan %35-65



Gelismekte olan ulkelerde PEM
Gelismis ve gelismekte olan ulkelerde vitamin eksiklikleri sik

Malnutrisyon

immun fonksiyonlarda azalma

enfeksiyoz ajanlarin virulansinda artma

mikobakteri, HIV gibi kronik hastaliklarin progresyonu

enfeksiyon prognozunu etkileyen inflamatuar genlerin transkripsyonel reglilasyonu

Overnutrisyon ve obezite enfeksiyon riskinde artis



Malnutrisyon ve immun fonksiyon

PEM nutrisyonel makro eksiklik sendromlari

Marasmus (kalori eksikligi)
Kwashiorkor (protein eksikligi)
Cocukta nutrisyonel dwarfizm
Eriskinde erime sendromu

Primer PEM cocuk ve ileri yasta gorullr, yetersiz beslenme ile olusur ve nutrisyon tedavisi ile duzelir
Ciddi organ fonksiyonlari ve buyimede irreversible degisikliklere yol acabilir

Sekonder PEM istah, sindirim, absorbsiyon ya da metabolizmayi degistiren hastalik, yaralanma, tedavi

sonrasi gelisir



PEM

* GIS disfonksiyonu diyet, enteral tlip, parenteral beslenme ile geri
doner

» Kanser/HIV kalori alimi artsa bile istemsiz kilo kaybi

* Erime hastaliklarinda
metabolizmadaki degisiklikler sonucunda kas dokusu kaybi
besin takviyesi ile dizelmez

inflamatuar hastalik tedavi edilmezse takviye ile yag kitlesi ve vicut
SIvi artisl



PEM

* Dogal immunite sisteminde
sitokin salinimi
fagositozda azalma
fiziksel bariyer butunltgiinde bozulma, mukus kalitesinde azalma
kompleman dizeyinde azalma (C3-C5)
e Kazanilmis immunitede
Kutanoz gecikmis hipersensitivitede
CD4, CDS8, CD4/CDS8 orani
lenfosit proliferatif kapasitesi
lgG ve slgA da azalma
* Ayrica IL-6 gibi inflamasyon biyomarkerlarinda artis



Nasil tani?

* Bircok biyokimyasal biyomarker
* Visseral proteinler albimin, prealbimin, transferrin

* Ancak bu degerlerde diisme hepatik/renal hastaliklar/kapiller
permeabilite artisinda da gorulebilir

* Global hiicre araciliimmun fonksiyonun indikatorleri
Total lenfosit sayisi ve gecikmis hipersensitivite testi
Total lenfosit sayisi 1000/mm3 den az
Kabakulak antijenlerine karsi 5mm den az endurasyon gorulmesi



Innate immunity
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Dogal immunite bilesenleri

1. Epitel ve epitel yuzeyinde sentezlenen
antimikrobiyal kimyasallar gibi fizik ve
kimyasal bariyerler

2. Fagositik hticreler (notrofil, makrofaj),
dendritik hticreler, NK ve diger dogal
lenfoid hticreler

3. Kompleman sistemi ve diger inflamasyon

aracilarini iceren kan proteinleri

— virus, etc.)

Lymphocytes

Adaptif immunite
1. Tlenfositler

2. B lenfositler
3. Hafiza hiicreler
4. Antikorlar

(All bacteria,
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Vitamins A, DC, E, B6, B12,

Pathogcn

| &MM-}
response
2a. Cellular response
- _
(e.g. via TLRs) then kill and
digest them
~ Digested protein antigens are
presented to adaptive system via

MHCs; only then will T cells react
= Proinflammatory cytokines are

mr th )
= €3, which reacts directly with
pathogen surface
* All comph th

mamu;nnl.io:hmcs
= C3a sugments inflammatory

P —

* Bridges the gap when Innate
response can no longer cope and

Triggered by innate immune cells,

inflammatory markers (e.g. CRP), and
upregulation of costimulatory
molecules (e.g. MHC-H, B7) that
encourage activation of adaptive
response

4, Adaptive
immune response

Knﬁmmm
innate immunity and inflammation
can no longer cope with Infection
= Dendritic cells present antigens to

naive T helper cells via MHC-I
complexes
= Naive T helper cells are fully activated
after second signal from APCs
= Likelihood of T helper cell activation
i d by inflammatory resp

* T helper cells then differentiate to:

= THA cells - promote cytotoxic T cells

* TH2 cells activate B cells via MHC it
on surface of B cells
~ Activated B cells mature into plasma
cells and make antibodies
= Once Infection has cleared, the most
highly antigen-specific plasma cells
remain as dormant memory B cells
= Upon reinfection, immediate plasma cell
proliferation occurs
* Antibodies (immunogiobulins):
= Neutralize toxins by directly binding to
them
— Bind to antigens on pathogen surfaces,
tnggering agglutinization to impair
bility and ization to

\

phagocytosis
~ Bind to antigens to form complexes that
pathway

ﬂncﬁmmumtu

response
¢ Immature T cells must express CD3 and CD4
or CO8 (never both) and bind to MHC

complexes - those that fail immunological Cell-mediated
’ ' = immunity
Rhormmve dutrov:'dm Vitamins A, D, C,
~ TH1 cells recognize MHC li-restricted E, 86, B12,
igen on infected APC and it folate, Zn, Fe,
= Once activated, APCs increase Cu, Se
production of NO and superoxide
dicals - op Kkilling mech
and effective destruction of pathogens
* Cytotoxic T-cell response:
= Activated APCs present antigen to

specific cytotoxic T cell receptor within
MHC 1, along with second signals — aided
by 12, TH1 cells and cytotoxic T cells

= Activated cytotoxic T cells identify
infected cells and destroy them

= After infection has cleared, the most

= Upon reinfection, any APC (not just
dendritic cells) can activate cytotowic T
celis directly {faster cell-mediated J

Immune response)

Gombart AF, Pierre A, Maggini S. A Review of Micronutrients and the Immune System-Working in Harmony to Reduce the Risk of Infection. Nutrients. 2020 Jan 16;12(1):236.






Vitamin A

* Yagda eriyen retinol, beta karoten ve diger karotenoidleri icerir

* Hiicre proliferasyonunu destekler

Aktive B hlicrelerini arttiran NF-kB yolunu inhibe eder oo

Zn ug_‘l‘,“_‘_“;:;(l‘«ll proliferation do‘
.

. ’ wlinl
\'/”./\ (/(—_ —>NF-kB (lr.‘mm'l'i[\ll()u factor)
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IL-1b ve TNF-alfa proinflamatuar sitokinlerinde azaltir
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Treg hiicre populasyonunda artis Tt -

Th17 ve Th9 hucre differansiasyonu

* indirek olarak epitel hiicresinde differansiasyonu ve konak bariyer savunmasina etkili



A vitamini eksikligi

* Epitel bariyer savunmasini azalir
* T hicre proliferasyonu
* Antijen spesifik IgA ve I1gG Uretimi

 CD4 T lenfositlerin Th2 yanitini (B hiicre antijen spesifik IgG1 yaniti)

stimule etmesi azalir

* Notrofillerin bakteri fagositozu azalir



Vitamin A takviyesi

Kizamik asisina antikor yanitini arttirir, barsak batinltgintn saglar ve SYE insidansini

azaltir

Cocuklarda genel mortaliteyi ve diyare iliskili mortaliteyi azaltir
Onlenebilir cocuk korligi

Malaria da morbidite ve mortaliteyi azaltir

DSO 5 yas altinda A vitamini eksikligi riski olan cocuklara (HIV dahil) takviye dnermekte

Bennett, J. E., Dolin, R., & Blaser, M. J. (2025). Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases (10th ed.). Elsevier.

Mayo-Wilson E, Imdad A, Herzer K, et al. Vitamin A supplements for preventing mortality, illness, and blindness in children aged under 5: systematic review and meta-analysis. BMJ. 2011;343:d5094.

Semba RD. Vitamin A and immunity to viral, bacterial and protozoan infections. Proc Nutr Soc. 1999;58(3):719-27.71.

Villamor E, Mbise R, Spiegelman D, Hertzmark E, Fataki M, Peterson KE, et al. Vitamin A supplements ameliorate the adverse effect of HIV-1, malaria, and diarrheal infections on child growth. Pediatrics. 2002;109(1):E6.
Huiming Y, Chaomin W, Meng M. Vitamin A for treating measles in children. Cochrane Database Syst Rev 2005; :CD001479.



https://e1c9b1a9cc9b2679354d789c7627a4c889c411cc.vetisonline.com/contents/measles-clinical-manifestations-diagnosis-treatment-and-prevention/abstract/89
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Cocuklarda kizamik-A vitamini

Dietary Supplements for Inmune Function and Infectious
Diseases

» 2023 yilinda dusuk gelirli Glkelerde 107.500 kizamik nedenli 6lum

e DSO 2013 yllmda 83 ulkede 11.200 kizamikli hastada A vitamini eksikligine bagl
olim, %95'inden fazlasi Sahra alti Afrika ve Gliney Asya

* 2022 derleme, dusuk-orta gelirli Glkelerden 6 ¢alisma, 6ay- 5 yas arasi 19.566 ¢ocuk,
A vitamini takviyesi yeni kizamik tanisi oranini %50 azaltmis ancak kizamiga bagl
6lim oraninda azalma olmamis

« 8 RCT 2500 kizamikli cocuk derlemede (6 Afrika, 1 Japonya, 1 ingiltere) takviye
mortaliteye etkili bulunmamis

* 2 vyas alti1 3 calismada ise 300 cocukta takviye mortaliteyi azalttigi bildirilmekte

* A vitamini eksik cocuklarda takviye kizamik riskini azaltir ancak kizamiga baglh olim
riskini azaltmaz
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Cocuklarda diyare- A vitamini

Dietary Supplements for Immune Function and Infectious
Diseases

e Avitamini eksikliginde GIS mukozasinin patojenlere direnci azalir, diyare riski ve mortalitesi artar

* 2015 yilinda 83 llke 94.500 cocuk diyare nedenli 6lum ve A vitamini eksikligi ile iliskili, bu
olumlerin %95’i Sahra alti Atrika ve Guney Asya

e 2011 yilinda 13 calisma, 37.710 cocuk olgu, ve 7 calisma 90.951 6 ay-5 yas olgulari iceren derleme,
takviye diyare riskini %15, diyareye bagli 6lim oranini ise %28 azalttigI belirtilmekte

. 202|2 yilinda 15 klinik calisma, 77.946 6 ay-5 yas cocukta A vitamini takviyesi diyare riskini %15
azaltmis

* 9 calisma 1.098.538 cocukta A vitamini diyareye bagl mortaliteyi 12% azaltmis
* 1-6 aylik bebeklerde 2016 yilinda bir diyare ve diyareye bagl mortaliteye etki gosterilememis
2 klinik calisma, 5,183 olgu

e A vitamini takviyesi dusuk-orta gelirli Glkelerde ¢ocuklarda diyare riski ve ciddiyetini azaltir, ancak
bu infantlarda gecerli degil
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HIV-A vitamini

Dietary Supplements for Immune Function and Infectious
Diseases
e 2013 derlemesinde 3 klinik calisma 5 yas ve alti HIV 262 infant olgu
A vitamini takviyesi tim nedenlere bagh mortaliteyi %45 azaltmis, ancak diyare ve SYE da etkisi tutarsiz
* 4 klinik calisma derlemesinde 919 eriskin HIV A vitamini CD4/viral ylike etkisi yok

e A vitamini takviyesi cocuklarda tim nedenlere bagli mortaliteyi azaltmis, ancak eriskinde etkili saptanmamis

e 2017 derleme, 5 klinik calisma Sahra alti Afrika 7298 HIV gebe kadin A vitamini takviyesi anneden bebege HIV
gecisine etkili degil

e DSO HIV gebe olgularda anneden bebege bulasi azaltma amach A vitamini énermemekte
e 2022 17 klinik calisma Sahra alti Afrika derleme, 12.585 cocuk ve eriskin HIV dnerilmemekte
A vitamini viral yik, CD4,CD8, IL-1B, GIS ve HIV semptomlarini etkilememekte

e Sahra alti Afrika 838 anne 309’una dogum sonrasi A vitamini verilmis, A vitamini infant 6limu, oksuruk, nefes
darligi, diyare veya atese etkisi yok



KANIT YETERSIZ
Pnomoni, SYE-A vitamini

Yiksek doz takviye malnutre olmayan cocuklarda SYE riskini arttirabilir

* 15 klinik calisma meta-analiz, 3021 cocuk, A vitamini takviyesi ates, oksiruk ve
akciger grafisi patolojisinde ve hastanede kalis stiresinde azalma ancak
pnomoniye bagli 61Gm oranina etkisi yok

» 2022 derlemesinde 11 klinik calisma, 27.540 6 ay-5 yas, A vitamini alt SYE riskine
etkisi yok

* 1.098.538 cocukta, 9 calisma mortaliteye etkisi yok
* 1-6 ay cocuklarda A vitaminin SYE riski ve mortalitesine etkisi yok
e 2022 yilinda 25 calisma derlemede 32.129 cocukta A vitamini SYE riskini azaltmaz

* 26 klinik calisma akut/alt SYE olan 50.994 0-11 yas ¢ocukta A vitamini SYE risk,
ciddiyet, stresine etkili degil

standart dozun tzerinde A vitamini normal nutrisyonlu cocuklarda %66 oraninda
akut SYE riskini arttirmis, malnutrisyonda etkilememis



_ » Clin Infect Dis. 2022 Apr 29;75(12):2178-2185. doi: 10.1093/cid/ciac326 3

The Impact of Vitamin A Deficiency on Tuberculosis Progression

Brendan K Podell ¥, Omowunmi Aibana %, Chuan-Chin Huang 3*, James E DiLisio **, Macallister C Harris

b

David F Ackart 8, Kody Armann 7, Alexander Grover 8, Patrice Severe 2, Marc Antoine Jean Juste 19, Kathryn Dupnik

11 Randall J Basaraba 2, Megan B Murray 135

* Haiti, HIV, RCT, tbc gelisen olgularda seri A vitamini, es zamanli hayvan
calismasi

e 773 hasta, 96 izlemde tbc, tbc tanisindan 90-365 giin 6nce A vit
* A vitamini eksikligi olan grupta tbc gelisimi 3.99 kat daha yuksek

* Hayvan deneklerde vit A eksikligi olanlarda pulmoner patolojinin

yayginligl, atipik granilom, bakteriyel yik kontrolden daha yuksek, A
vit tedavisi ile klinik ve selliler immun yanitta dizelme

* Hayvan ve insanda A vitamini eksikligi tbc progresyonunda énemli,
ancak takviye dnerisi yok



Vitamin D

 Eksikligi gelismis Ulkelerde 6zellikle glinese maruziyeti az oldugu ve/veya

gunltk alim azlig
* |leri yas ve komorbidite, kadin cinsiyet, beyaz irk disindaki irklar
 25-hydroxyvitamin D/ 1,25-dihydroxyvitamin D dizeyi
e 25-hydroxyvitamin D tercih, 6lcim kolay ve yaygin

* Viral replikasyon hizini azaltir, inflamasyonu baskilar, T reg hlicre aktivitesini

arttirir
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« CYP2AM

Kazanilmis immunitede antijen sunan hucrelerde MHC Il ile iliskili
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Jiménez-Sousa MA, Martinez I, Medrano LM, Fernandez-Rodriguez A, Resino S. Vitamin D in Human Immunodeficiency Virus Infection: Influence on Immunity and Disease. Front Immunol. 2018 Mar 12;9:458.doi: 10.3389/fimmu.2018

Ahsan N, Imran M, Mohammed Y, Al Anouti F, Khan MI, Banerjee T, Adnan M, Ashfaq F, Kieliszek M, Ashraf SA, Haq A. Mechanistic Insight into the role of Vitamin D and Zinc in Modulating Immunity Against COVID-19: A View from an Immunological Standpoint. Biol Trace Elem Res. 2
Dec;201(12):5546-5560.

Bikle DD. Vitamin D and the immune system: role in protection against bacterial infection. Curr Opin Nephrol Hypertens. 2008;17:348-352.

Aoun A, Ghoussoub C, Sarieddin M, Aoun M, El Helou K. Effectiveness of nutritional supplements (vitamins, minerals, omega-3, and probiotics) in preventing and treating COVID-19 and viral respiratory infections. Human Nutrition and Metabolism 38.2024.200287.



KANIT YETERSIZ.
Influenza, SYE-D vitamini

* Influenza’nin mevsimselligi D vit diizeyine bagl
e 39 calisma, (14 RCT)dusuk D vitamini dizeyi akut SYE riskinde artis

e 25 RCT meta-analizde 10.933 hasta, 14 Ulke D vitamini diisik olgularda takviyenin
akut SYE riskini azalttigi

* 11 RCT 5660 hasta, sistematik derleme, takviyenin SYE riskini azalttigi

e 2021 meta-analiz 46 calisma, 48.488 olgu, D vitamini takviyesi akut SYE riskininde
azalma yok, doz artisinda da fark yok

e Kan D vitamini diizeyi 50ng/mL degerleri SYE oraninda %27 azalma
* Mortal olgularda D vitamini eksikligi/yetersizligi %53

* Takviyesi hastanede kalis glini, hastalik ciddiyeti, YBU ihtiyacini ve mortaliteyi
azaltabilir

* D vit takviyesi XXX SYE net degil

A.R. Martineau, D.A. Jolliffe, R.L. Hooper, L. Greenberg, J.F. Aloia, P. Bergman, G. Dubnov-Raz, S. Esposito, D. Ganmaa, A.A. Ginde, E.C. Goodall, C.C. Grant, C. J. Griffiths, W. Janssens, |. Laaksi, S. Manaseki-Holland, D. Mauger, D. R. Murdoch, R. Neale, J.R. Rees, C.A. Camargo Jr., Vitamin D supplementation to prevent acute respiratory tract infections: systematic review and
meta-analysis of individual participant data, BMJ 356 (2017) i6583

P. Bergman, A.U. Lindh, L. Bjorkhem-Bergman, ~ J.D. Lindh, Vitamin D and respiratory tract infections: a systematic review and meta-analysis of randomized controlled trials, PLoS One 8 (6) (2013) e65835

I.T. Parsons, R.M. Gifford, M.J. Stacey, L.E. Lamb, M.K. O’Shea, D.R. Woods, Does vitamin D supplementation prevent SARS-CoV-2 infection in military personnel? Review of the evidence, BMJ Military Health 167 (4) (2021) 280-286

Jolliffe DA, Camargo CA Jr, Sluyter JD, Aglipay M, Aloia JF, Bergman P, Bischoff-Ferrari HA, Borzutzky A, Bubes VY, Damsgaard CT, Ducharme FM, Dubnov-Raz G, Esposito S, Ganmaa D, Gilham C, Ginde AA, Golan-Tripto I, Goodall EC, Grant CC, Griffiths CJ, Hibbs AM, Janssens W, Khadilkar AV, Laaksi I, Lee MT, Loeb M, Maguire JL, Majak P, Manaseki-Holland S, Manson JE,
Mauger DT, Murdoch DR, Nakashima A, Neale RE, Pham H, Rake C, Rees JR, Rosendahl J, Scragg R, Shah D, Shimizu Y, Simpson-Yap S, Kumar GT, Urashima M, Martineau AR. Vitamin D supplementation to prevent acute respiratory infections: systematic review and meta-analysis of stratified aggregate data. Lancet Diabetes Endocrinol. 2025 Apr;13(4):307-320. doi:
10.1016/52213-8587(24)00348-6. Epub 2025 Feb 21. Erratum in: Lancet Diabetes Endocrinol. 2025 Jul;13(7):e10.



Influenza, pndmoni, diger SYE

Dietary Supplements for Inmune Function and Infectious
Diseases

e 18.883 12 yas lUzeri 1988-1994 Ulusal Saglik ve Nutrisyon Arastirmasi, D vit dizeyinde
dusuklik SYE riskinde artis

* Almanya 9548 50-75 yas, D vitamini eksikliginde SYE nedenli mortalite daha yuksek

* 430 cocuk, 6-15 yas, Japonya, D vitamini takviyesi alan grup %42 daha az oranda
Influenza gecirmis

. é8:8|0 yas baslangic D vitamini yeterli olan 162 olgu D vitamini alanlarda USYE sikligi farkli
egi

e D vitamini takviKesi 8851 cocuk, 6-13 yas, Mogolistan, baslangic D vitamini yetersiz,
tbc/akut SYE riskini azaltmamis

e 2016 derleme 2 calisma, 3134 cocuk, 5 yas alti, D vitamini takviyesi pnomoni dahil
enfeksiyonlari dnlememekte

e 2017 yilinda 25 klinik Fallsma, derleme ve meta-analiz, 10.933 olgu, 0-95 yas, takviye %12
akut SYE 6nlemis, baslangicta D vitamini duslik olan grupta etkinlik daha ylksek



D vitamini- Influenza, pnémoni, ' —
d|ge|" SYE Diseasyes w

* 46 klinik calisma derleme ve meta-analiz 75.541 olgu, 0-95 yas D vitamini takviyesi
alanlar %8 daha az akut SYE

e 2021 derleme ve meta-analiz, 20 calisma, 9902 eriskin D vitamini akut SYE %3 ve
semptom slresini %6 azaltir

* D vitamini eksikligi TKP sikhigini arttirir
e Serum D vitamini duzeyi SYE nin riski ve ciddiyeti ile ters orantili
* 30 klinik calisma meta-analiz, 30.263, 3-81 yas, D vitamini takviyesi SYE riskini azaltmaz

* 6843 ?ocuk 3994 erl?km 6 calisma meta-analizi D vit takviyesi SYE eriskinde %11 azaltir,
cocuklarda etkili degi

e 2022, 2 calisma adolesan ve eriskinde D vitamini takviyesi SYE riskini azaltmaz
34,601, 18-75 yas, Norvecg
6,200 16 yas Uzeri, Ingiltere
e 2022 meta-analiz, 18 calisma, 3,648 12 ay-62 yas anlamli fark yok



D vitamini-tbc

e Aktive monosit ve makrofajlarin lokal Grettigi 1.25 (OH)2D katelisidin
sentezini indukler, M tuberculosis icin antibakteriyel peptid

Dusuk 25(OH)D olgularda tbc gelisim riski %63

e 7 calisma, meta-analiz D vitamini eksikligi olan olgularda tbc riski %48
daha yuksek

* RCT yayma, kultur, balgam-kiltir konversiyon oranlari, klinik ve
radyolojik iyilesmede etkili/etkisiz

D vit eksikligi olan cocuklarda takviye tbc 6nlemez

Charoenngam N, Holick MF. Immunologic Effects of Vitamin D on Human Health and Disease. Nutrients. 2020 Jul 15;12(7):2097.

Aibana 0., Huang C.C., Aboud S., Arnedo-Pena A., Becerra M.C., Bellido-Blasco J.B., Bhosale R., Calderon R., Chiang S., Contreras C., et al. Vitamin D status and risk of incident tuberculosis disease: A nested case-control study, systematic review, and individual-participant data meta-analysis. PLoS Med. 2019;16:e1002907.

Nnoaham K.E., Clarke A. Low serum vitamin D levels and tuberculosis: A systematic review and meta-analysis. Int. J. Epidemiol. 2008;37:113-119.

Nursyam E.W., Amin Z., Rumende C.M. The effect of vitamin D as supplementary treatment in patients with moderately advanced pulmonary tuberculous lesion. Acta Med. Indones. 2006;38:3-5.

Mily A., Rekha R.S., Kamal S.M., Arifuzzaman A.S., Rahim Z., Khan L., Haq M.A., Zaman K., Bergman P., Brighenti S., et al. Significant Effects of Oral Phenylbutyrate and Vitamin D3 Adjunctive Therapy in Pulmonary Tuberculosis: A Randomized Controlled Trial. PLoS ONE. 2015;10:e0138340.

Martineau A.R., Timms P.M., Bothamley G.H., Hanifa Y., Islam K., Claxton A.P., Packe G.E., Moore-Gillon J.C., Darmalingam M., Davidson R.N., et al. High-dose vitamin D(3) during intensive-phase antimicrobial treatment of pulmonary tuberculosis: A double-blind randomised controlled trial. Lancet. 2011;377:242-250.

Salahuddin N., Ali F., Hasan Z., Rao N., Ageel M., Mahmood F. Vitamin D accelerates clinical recovery from tuberculosis: Results of the SUCCINCT Study [Supplementary Cholecalciferol in recovery from tuberculosis]. A randomized, placebo-controlled, clinical trial of vitamin D supplementation in patients with pulmonary tuberculosis’. BMC Infect. Dis. 2013;13:22.
Daley P., Jagannathan V., John K.R., Sarojini J., Latha A., Vieth R., Suzana S., Jeyaseelan L., Christopher D.J., Smieja M., et al. Adjunctive vitamin D for treatment of active tuberculosis in India: A randomised, double-blind, placebo-controlled trial. Lancet Infect. Dis. 2015;15:528-534.



D vitamini-HIV

Dietary Supplements for Immune Function and Infectious
Diseases

ART D vitamini katabolizmasini arttirir
Inflamasyon, komorbiditeler

D vitamini eksikligi ile CD4 dustkligu, HIV ciddiyetinde, pulmoner tbc ve
mortalitede artis

Gebe HIV olgularinda fetal buylume ve infant gelisiminde problemler

Talr(m?agya I4000 olgu, ort yas 39, D vitamini takviyesi mortalite ve pulmoner tbc a
etkili degi

HIV progresyonu, viral supresyon, komorbiditeler, kilo degisimi, depresyona
etkili degil

* Tanzanya 2300 kadin gebelikte ve dogumdan sonra 1 yil D vitamini takviyesi
maternal HIV progresyonu, mortalite, disik dogum agirligi ile iliski yok

* Klinik calismalarda D vitamini takviyesi HIV de iyilesmeye neden olmaz



D vitamini-sepsis

* Dlsuk serum 25(OH)D duzeyi sepsis gelisimi, morbidite, mortalite,
YBU kalis suresi ile iliskili

e 1.25(OH)D2 sitokin salinimi ve antibakteriyel yaniti indikler
* Vitamin D3 vaskuler sizintiy1 engeller, surveyi arttirir

e D vitamini takviyesinin serum katelisidin dizeyinde yukselme
olan/olmayan calismalar

* Farkli dozlarda uygulanan calismalarda mortaliteye etkinlik farkl

 YBU/kritik hastalarda D vitamini monitorize edilmeli ve gereginde
verine konulmali

* Diger hospitalize hastalarda takviye heniiz 6nerilmemekte

Charoenngam N, Holick MF. Immunologic Effects of Vitamin D on Human Health and Disease. Nutrients. 2020 Jul 15;12(7):2097.



Vitamin E

» 8 yagda eriyen birlesim (4 tokoferol, 4 tokotrienol)
* Alfa tokoferol en aktif form, bircok gidada bulunur, takviye olarak var

 E vitamini, redoks reaksiyonlari sirasinda olusan serbest radikalleri
temizleyen antioksidan grubundan

* Etkisi, Se tarafindan desteklenir, Se peroksitleri membran hasarina yol
acmadan once metabolize eder

e Hlicre duvar buttnlugl, viral SYE na karsi adaptif immuniteyi arttirir



E vitamini eksikligi
* Gelismis ulkelerde diyete bagli E vitamini eksikligi nadir
 Ciddi yag malabsorbsyonu

* Disuk dogum agirlikl bebekler
* Abetalipoproteinemi gibi nadir genetik bozukluklarda gérilmekte
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e 717 erkek, 65 yas Uzeri, Kanada pndmoni nedenli hospitalize, prospektif E
vitamini alan grup %630 90 gun icinde re-hospitalizasyon yok, pndmoniye
bagh mortalite ile iliski yok

e 174 infant ve 2-35 ay, ciddi alt SYE ile hospitalize, takviye iyilesme saglamaz

* 652 olgu 65 yas Uzeri, baslangicta E vitamini dizeyleri normal, takviye akut
SYE insidansina etkili degil, E vitamini alanlar hastalik siresi daha uzun,
daha ciddi ve fazla sayida

* 617 eriskin 65 yas lizeri bakimevinde kalan olgu, takviye tst/alt SYE
insidansini ve suresini etkilemez

e 29.133 erkek sigara icen, 50-69 yas, takviye hastanede tedavi edilen
pndmoni riskine etkisi yok



E vitamini-SYE

* 617 olgu, E vitamini takviyesi ASYE etkisi olmamis ancak USYE’'na
koruyucu etki

e 2216 ileri yas erkek sigara icen hasta E vitamini takviyesi ile pndmoni
oraninda %69 azalma

 E vitamini takviyesi SYE na direnci arttirdigina dair calismalar var
* |leri yasta enfeksiyonu 6nlemede etkili olmadigi RCT

* Toplumda yasayan E vitamini alan ileri yas olgularda SYE suresi,
semptom sikligl, ates ve fiziksel kapasite kaybi daha yuksek

. IIer| ya§ grubunda E V|tam|n| takV|ye5| onerllmemekte

S.N. Mey« . Dallal, G sch, M.F. Singh, D. Hamer, y t infectiol elderly ing home residents: a randomized controlled trial, J. Am. Med. Ass 92 (7) (2004) 82

H. Hemil" a, Vltamin E admlnistrat y dec the |nC|dence of pneumon Id I I I Aging 11 (21 16) 1379 1385

D. Wu, S.N. Meydani, Vitamm E, immune f nIAnd Protection against Infectlon Sprlnger eBooks 2019 pp. 371-384

Aoun A, Ghoussoub C, Sarieddin M, Aoun M, EI Helou K. Effectivene: utritional supplements (vitamins, minerals, omega-3, and probiotics) in preventing and treating COVID-19 and viral respiratory infections. Human Nutrition and Metabolis

Girodon Monggt Al | f trace el d n suDDIementatlon on immunity and |nfections in mstltutionallzed elderly patients: a randomized control lled trial. MIN. VIT. AOX. geriatric networ| k. Arch nnnnnnnn d 1999; 159 :748.
Mevdani ka LS, Fine BC, et al. Vitamin E and resoirator tract ons in elderly nursing home residents: a randomized controlled trial. JAMA 2004; 292:828

Graat J EG, Kok FJ. Effect ofd ily min E and multivit. mineral supplementation on acute respiratory tract infectlons in elderl ersons: a randomized controlled trial. JAMA
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Fagositoz, kemotaksisi arttirir, T ve B lenfosit
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Aoun A, Ghoussoub C, Sarieddin M, Aoun M, El Helou K. Effectiveness of nutritional supplements (vitamins, minerals, omega-3, and probiotics) in preventing and

~ H H treating COVID-19 and viral respiratory infections. Human Nutrition and Metabolism 38.2024. 200287.
kOfa kto rvea nt|0 kSId an S.J. Padayatty, M. Levine, Vitamin C: the known and the unknown and Goldilocks, Oral Dis. 22 (6) (2016) 463—-493



Vitamin C

* IL-6, TNFa gibi proinflamatuar sitokinleri azaltir
* Bir cok bakteride oksidatif stresse neden olarak cogalmalarini inhibe eder

Viral RNA’nin konak genomuna integrasyonun inh eder, influenza, Coronavir ve Picorna vir???

Avian tm virus, HIV, HSV, Poliyovirus replikasyonunu inhibe eder

Influenza virtisun virts bronsial epitel hiicrelerinde yayilimini saglayan MMP-9 salinmasini inhibe eder

(in vitro)

Gebede IYE riskini azaltir (distik-orta kanit)

Pavlidou E, Poulios E, Papadopoulou SK, Fasoulas A, Dakanalis A, Giaginis C. Clinical Evidence on the Potential Beneficial Effects of Diet and Dietary Supplements against COVID-19 Infection Risk and Symptoms' Severity. Med Sci (Basel). 2024 Feb 17;12(1):11.

Wintergerst ES, Maggini S, Hornig DH. Contribution of selected vitamins and trace elements to immune function. Ann Nutr Metab. 2007;51:301-323.

Webb AL, Villamor E. Update: effects of antioxidant and non-antioxidant vitamin supplementation on immunefunction. Nutr Rev. 2007;65:181-217.

Garaiova I, Muchova J, Nagyova Z, Wang D, LiJV, Orszaghova Z, et al. Probiotics and vitamin C for the prevention of respiratory tract infections in children attending preschool: a randomised controlled pilot study. Eur J Clin Nutr. 2015;69(3):373-9. 88. Hemila H. Vitamin C and
infections. Nutrients. 2017;9:4

Islam MT, Quispe C, Martorell M, Docea AO, Salehi B, Calina D, Reiner Z, Sharifi-Rad J. Dietary supplements, vitamins and minerals as potential interventions against viruses: Perspectives for COVID-19. Int J Vitam Nutr Res. 2022 Jan;92(1):49-66.

Mousavi S., Bereswill S., Heimesaat M.M. Immunomodulatory and antimicrobial effects of vitamin C. Eur. J. Microbiol. Immunol. 2019;9:73-79.
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C vitamini- soguk alginligi

Dietary Supplements for Immune Function and Infectious
Diseases

e Soguk alginhginin stiresi ve semptomlarinin ciddiyetini azaltabilir, ancak semptom baslangicindan
hemen sonra etkisi yok

* 92 kosucu ve 92 kosucu olmayan grup, 90 km maraton oncesi C vitamin verilmis, yaristan sonra 2
hafta icinde USYE orani C vitamini alanlarda ve almayanlarda sirasiyla %33/68

Kosmayanlarda USYE orani plasebo ile ayni, kosmayan C vitamini alanlarda semptom siiresi
plasebodan kisa, semptom stresi kosanlar ile plasebo grubunda ayni

e 2013 derleme 29 calisma, 11.306 olgu, cogunluk genel toplumdan, 598 kisi ileri fizik stress grubu
(maraton, kayak, asker)

Genel populasyonda C vitamini soguk alginhigi oranini etkilememis
lleri fizik stressli grupta takviye %52 oraninda hastaligi engellemis

I[()'L'lzlenli C vitamini takviyesi eriskinde 58 cocuklarda %14 hastaligin ciddiyetini azaltmis ve slresini
1Isaltmis

e 10.961 eriskinde yapilan 24 calismayi irdeleyen 2021 derleme ve meta-analizinde C vitamini soguk
alginhgi ve diger SYE riskini %4 azaltmis, %9 oraninda slireyi kisaltmis

* 2014 yili 28 saghkl sigara icmeyen 18-35 yaj erkek olguda (C vit yetersiz olan)8 hafta C vitamin
takviyesi %45 oraninda soguk alginhgi riski daha az



Sepsis-IV C vitamini

Dietary Supplements for Immune Function and Infectious
Diseases

e Sonuclar tartismali

2022 Kanada, Fransa, Yeni Zelanda klinik calismasi 872 ort yas 65, YBU
24 saatten kisa yatan, vazopresor alan

IV C vitamini verilen olgularda 28. glinde 6lim/organ disfonksiyonu
daha yuksek

 Ortalama 55 yasinda sepsis ve ARDS 167 YBU hastasi

C vitamini ile organ disfonksiyonu, inflamasyon belirtecleri, vaskuler
hasarda duzelme yok

28 gun tum nedenlere bagl 6lim orani daha dusuk



KANIT YETERSIZ.
C vitamini
* 2017 sepsis ve septik sok retrospektif

Vitamin C, hidrokortizon ve tiamin kombinasyonu mortalitede azalma

* Randomize calismalarda ise bu kombinasyon mortalite icin basarili
degil

* Tek basina C vitamini kullanilan bir calismada artmis mortalite

* Sepsis ve septik sokta C vitamini faydali degil hatta zararli
onerilmemekte

P.E. Marik, Vitamin C: an essential "stress hormone" during sepsis, J. Thorac. Dis. 12 (Suppl 1) (2020) S84—S88.

Marik PE, Khangoora V, Rivera R, et al. Hydrocortisone, vitamin C, and thiamine for the treatment of severe sepsis and septic shock: a retrospective before-after study. Chest. 2017;151:1229-1238.

Lamontagne F, Masse MH, Menard J, et al. Intravenous vitamin C in adults with sepsis in the intensive care unit. N EnglJ Med. 2022;386(25):2387-2398.

N. Majidi, F. Rabbani, S. Gholami, M. Gholamalizadeh, F. BourBour, S. Rastgoo, A. Hajipour, M. Shadnoosh, M.E. Akbari, B. Bahar, N. Ashoori, A. Alizadeh, F. Samipoor, A. Moslem, S. Doaei, K. Suzuki, The effect of vitamin C on pathological parameters and
survival duration of critically ill coronavirus disease 2019 patients: a randomized clinical trial, Front. Immunol. 12 (2021) 717816

A.C. Carr, A new clinical trial to test high-dose vitamin C in patients with COVID19, Crit. Care 24 (1) (2020) 133

Y. Chen, G. Luo, J. Yuan, Y. Wang, X. Yang, X. Wang, G. Li, Z. Liu, N. Zhong, Vitamin C mitigates oxidative stress and tumor necrosis factor-alphain severe community-acquired pneumonia and LPS-induced macrophages, Mediat. Inflamm. 2014 (2014) 426740



Vitamin B6 (pridoksin

* NUkleik asit ve protein sentezinde énemli roll var

* Lenfosit fonksiyonu, maturasyonu ve gelisimi, antikor, sitokin sentezi ve
NK aktivitesi

Vitamin B2 (riboflavin)

* Makrofajlarda fagositozu arttirir, pro-inflamatuar sitokin sentezini
inhibe eder, antioksidan

* Barsakta mukozal immunitede etkili
* Uvisik ile beraber insan plazma Urunlerinde MERS-CoV titresini azaltir

Wintergerst ES, Maggini S, Hornig DH. Contribution of selected vitamins and trace elements to immune function. Ann Nutr Metab. 2007;51:301-323.

WebbAL, Villamor E. Update: effects of antioxidant and non-antioxidant vitamin supplementation on immunefunction. Nutr Rev. 2007;65:181-217.

Keil SD, Bowen R, Marschner S. Inactivation of Middle East respiratory syndrome coronavirus (MERS-CoV) in plasma products using a riboflavin-based and ultraviolet light-based photochemical treatment. Transfusion. 2016;56(12):2948-52

Islam MT, Quispe C, Martorell M, Docea AO, Salehi B, Calina D, Reiner Z, Sharifi-Rad J. Dietary supplements, vitamins and minerals as potential interventions against viruses: Perspectives for COVID-19. Int J Vitam Nutr Res. 2022 Jan;92(1):49-66.

Jones HD, Yoo J, Crother TR, Kyme P, Ben-Shlomo A, Khalafi R, et al. Nicotinamide exacerbates hypoxemia in ventilatorinduced lung injury independent of neutrophil infiltration. PLoS One. 2015;10(4):e0123460.

Mitra S, Paul S, Roy S, Sutradhar H, Bin Emran T, Nainu F, Khandaker MU, Almalki M, Wilairatana P, Mubarak MS. Exploring the Immune-Boosting Functions of Vitamins and Minerals as Nutritional Food Bioactive Compounds: A Comprehensive Review. Molecules. 2022 Jan 16;27(2):555.



Vitamin B5 (pantotenik asit)

* M tuberculosis H37Rv susu ile enfekte makrofajlarda fagositoz ve
inflamatuar yaniti arttirmis

Vitamin B3 (niasin)

* Yuksek dozda S. aureus enfeksiyonundan koruyucu etki
* Akcigerde notrofil infiltrasyonunu inhibe eder

* LPS ile karsilasan alveoler makrofajlardan IL-1a, IL-6 ve TNF- a
salinimini azaltir

Mitra S, Paul S, Roy S, Sutradhar H, Bin Emran T, Nainu F, Khandaker MU, Almalki M, Wilairatana P, Mubarak MS. Exploring the Immune-Boosting Functions of Vitamins and Minerals as Nutritional Food Bioactive Compounds: A Comprehensive Review.
Molecules. 2022 Jan 16;27(2):555.



Folat (Vitamin B9)

* Eksikliginde
dolasan lenfosit sayisinda
lenfosit proliferasyonunda azalma
Thl immunitede
gecikmis hipersensitivitede
NK aktivitesinde bozulma
* Takviye enfeksiyon oraninda azalma, fagositozda ve Ig sentezinde artis
vas ile azalan NK htcresi fonksiyonlarinda dizelme

Mitra S, Paul S, Roy S, Sutradhar H, Bin Emran T, Nainu F, Khandaker MU, Almalki M, Wilairatana P, Mubarak MS. Exploring the Immune-Boosting Functions of Vitamins and Minerals as Nutritional Food Bioactive Compounds: A Comprehensive Review.

Molecules. 2022 Jan 16;27(2):555.
Wintergerst ES, Maggini S, Hornig DH. Contribution of selected vitamins and trace elements to immune function. Ann Nutr Metab. 2007;51:301-323.



* Lenfosit proliferasyonunu iceren hiicre cogalmasinda gerekli

* NK ve notrofil fagositozunda etkili
* Takviye ile CD4/CD8 orani normale doner
lg dlizeyine etkisi yok
 Eksikliginde pndmokok PS’ne karsi antikor sentezinde azalma
HIV progresyonu
* Takviye ile diizelme bildiren ¢alisma yok
* 100 Kuzey Hint cocukta 6 ay po takviye ile USYE azalmasi yok

S. Taneja, T.A. Strand, T. Kumar, M. Mahesh, S. Mohan, M.S. Manger, H. Refsum, C.S. Yajnik, N. Bhandari, Folic acid and vitamin B-12 supplementation and common infectionsin 6-30-mo-old children in India: a randomized placebocontrolled
trial, Am. J. Clin. Nutr. 98 (3), 2013,731-737

Mitra S, Paul S, Roy S, Sutradhar H, Bin Emran T, Nainu F, Khandaker MU, Almalki M, Wilairatana P, Mubarak MS. Exploring the Immune-Boosting Functions of Vitamins and Minerals as Nutritional Food Bioactive Compounds: A Comprehensive
Review. Molecules. 2022 Jan 16;27(2):555.
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Zinc Supplementatlon

* Antiviral, anti-inflamatuar, bariyer
butunlugu

Immune System

* Siliyer morfolojide iyilesme ve siliyer
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Wintergerst ES, Maggini S, Hornig DH. Contribution of selected vitamins and trace elements to immune function. Ann Nutr Metab. 2007;51:301-323.
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adaptif bagisiklik yanitlari sinirlanir

Lenfosit formasyon, aktivasyon ve maturasyonununda bozukluk

— ‘ _ T g CD4/CDS8 orani azalir

IL-2 sentezi azaltir

i NK ve sitotoksik T hiicre aktivitesini azalir
T -\g"’_- . .. . .
Y Artmig ROS (reaktif oksijen turleri)

Proinflamatuar sitokinler artar

Artmis apopitoz

Islam MT, Quispe C, Martorell M, Docea AO, Salehi B, Calina D, Reiner Z, Sharifi-Rad J. Dietary supplements, vitamins and minerals as potential interventions against viruses: Perspectives for COVID-19. Int J Vitam Nutr Res. 2022 Jan;92(1):49-66.
ClinicalTrials.gov. A study of hydroxychloroquine, vitamin C, vitamin D, and zinc for the prevention of COVID-19 infection (HELPCOVID-19) [Internet]. 2020. Available from: https:// clinicaltrials.gov/ct2/show/NCT04335084



Cinko eksikligi
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Health Information

gelismekte olan Ulkelerde

Dietary Supplements for Inmune Function and Infectious
Diseases

e Akut alt solunum yolu enfeksiyonlari
* Pnémoninin insidansi, stresi ve siddetini azaltabilir

e 2016 derlemesi, 6 calisma, dusuk gelirli tlkelerde, 5193 cocukta, 2-59 ay,
cinko pndmoni insidans ve prevelansini azaltmis

* Cinko ¢ogu ¢alismada ¢ocuklarda pnémonide mortalite ve iyilesme suresine
etkili degil

* 2020 derleme ve meta-analiz, 11 klinik calisma, 2-60 ay, ciddi pnédmoni,
dusuk-orta gelirli Glkede, cinko mortalite ve iyilesme suresine etkili degil

e 2216, 2-60 ay, meta-analiz, ciddi pndmonide mortaliteyi azaltmis ancak
tedavi basarisizlik orani ve antibiyotik degisimine etkisi yok

Awotiwon AA, Oduwole O, Sinha A, Okwundu Cl. Zinc supplementation for the treatment of measles in children. Cochrane Database Syst Rev. 2017;6:CD011177
Gombart AF, Pierre A, Maggini S. A Review of Micronutrientsand the Immune System-Working in Harmony to Reduce the Risk of Infection. Nutrients. 2020 Jan 16;12(1):236.



Cinko takviyesi

Dietary Supplements for Inmune Function and Infectious
Diseases

* Klinik calisma 50 eriskin cinko pastil/plasebo ilk 24 saatte semptom
suresinde 3 gun kisalma ve semptomlarin ciddiyetinde azalma

» 273 eriskin glinde 6 pastil/plasebo, pastil alan grupta hastalik siiresi 1 giin
daha kisa, semptom ciddiyetine etkisi yok

e 281 eriskin, cinko pastil semptom ciddiyeti, siresine etkisi yok

e 2021 yili 28 ¢calisma, 65 yas alti 5446 olgu, derleme ve meta-analiz ¢cinko
hastalik siresinde 2 giin kisalma, ciddiyetinde 3. glinde azalma, ancak
ortalama gunlik semptom ciddiyeti 2 grupta ayni, rhinovirus inokulasyonu
sonrasinda soguk alginhgi gelisme riskine etkisi yok

* Soguk alginliginda cinko pastil semptom ve bulgularin stresini kisaltir ama
klinik tablo gelisimini 6nlemez



Cinko takviyesi

* Periferik kanda CD3 ve CD4 lenfosit sayilarinda artis

* CD4/CD8 orani daha yiiksek, hiicre aracili immunitede iyilesme

e Cocuklarda kizamik ile iliskili morbidite ve mortalitede azalma

* Plasmodium falciparum klinik hastaliginin insidansini azaltir/azaltmaz

* Orak hucreli anemili IL-2 Gretimini arttirir, enfeksiyon ve hastanede
kalis oranini azaltir

* OM insidansini azaltir (yuksek kanit)

Awotiwon AA, Oduwole O, Sinha A, Okwundu Cl. Zinc supplementation for the treatment of measles in children. Cochrane Database Syst Rev. 2017;6:CD011177
Gombart AF, Pierre A, Maggini S. A Review of Micronutrients and the Immune System-Working in Harmony to Reduce the Risk of Infection. Nutrients. 2020 Jan 16;12(1):236.
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Cocukta diyare ve gastroenterit

Dietary Supplements for Immune Function and Infectious
Diseases

Takviye ishal sikhgini azaltir, suresini kisaltir
Cinko eksikliginin yaygin oldugu dusuk gelirli tlkelerde akut diyarede faydali olabilir
Kazanilmis immuniteye katkisi var, GIS mukozal buttnlugiin saglanmasinda etkili

2016, 33 calisma derleme, dusuk gelirli Glkeler, 10.841 1 ay-5 yas, 6 aydan buyuk
cocuklarda cinko diyare siiresini yarim gtinden fazla kisaltir, ishalin en az 7 glin boyunca
devam etme olasiligini %27 azaltir

Cinko takviyesinin malnutre ¢ocuklarda ishal stresini bir glin azalttigi, 6 aydan ktcik
cocuklarda ishalin ortalama siresi veya 7 glin boyunca devam etmesi lGzerinde etkili degil

2018 derleme, meta-analiz 174 calisma, 32.430 cocuk, dusuk-orta gelirli Glkeler, cinko,
probiyotik, mineral bilesimi ishal stiresini 1-1.5 gun kisaltir

DSO ve UNICEF 6 aydan kiicik cocuklarda ishal tedavisinde 10-14 giin cinko tedavisi
onermekte



HIV-Cinko

Dietary Supplements for Inmune Function and Infectious
Diseases

 Amerika 231 cinko eksikligi olan eriskin HIV olgusu, 18 ay takviye ile immunolojik
basarisizlik oranini SCD4<200 hicre/mL) %76 ve diyareyi %60 azaltmis ancak
mortaliteye etkisi olmamis

* Iran, 146 eriskin, 6 ay cinko, selenyum, cinko firsatci enfeksiyon oranini azaltmis
ancak CD4 sayisina etkisi yok

* G Afrika derleme, 2 calisma, 128 cocuk, 15 ay cinko ve A vitamini diyare ve SYE da
tek A vitaminine gore fark yaratmamis, diger ¢alismada ¢inko alan grupta sulu
diyare orani %49 azalmis, cinko viral yuk ve mortalite oranina etkili degil

» 826 eriskin, 6 calisma, derleme, cinko takviyesi CD4 sayisi ve viral yuke cok az
etkisi var, mortalite, diyare sikligina etkisi yok

* Tanzanya 400 gebe kadin, ¢cinko dogum agirligi, gestasyon siresi, fetal mortalite ve
anneden bebege gecis oranina etkisi yok

Cinko takviyesinin maternal viral ylik ve CD4, CD8, CD3 sayisina etkisi yok



Diyetle alimi, cografi bolgeye bagli olarak degisiklik gosterir

Selenyuma bagimli enzimlerin, transkripsiyon faktorlerinin ve reseptorlerin

redoks dizenlenmesinde kritik roller oynayan proteinlerin islevi icin gerekli

Antioksidan

Se eksikligi nadir, Cin’in belirli bolgelerinde

Se eksikligi artmis mortalite, takviyesi antiviral etki

J.C. Avery, P.R. Hoffmann, Selenium, selenoproteins, and immunity, Nutrients 10 (9) (2018) 1203



Selenium

Se takviyesi
* Notrofillerin endotel hiicrelerine adherensi
* Lenfositlerin proliferasyon yanitini
* Notrofiller tarafindan serbest radikal Gretimini ve oldiirme kapasitesi
* IL-2 reseptor ekspresyonunu
* T hicrelerinde IL-2 reseptoriinin afinitesini ve ekspresyonu
* Makrofaj ile sitolitik T-lenfositlere bagli timor sitotoksisitesini arttirir
* T hicresi ¢ogalmasi ve farkhlasmasi
* Yiksek doz immuniteyi azaltabilir
* Lenfosit sitotoksisitesi
* COVID-19 ve Infuenza asisina karsi immun yaniti arttirir

NK aktivitesi
*  Viral SYE faydah
Eksikliginde
* RDS antioksidan ve antienflamatuar etki
* Influenza gibi RNA viruslerinin virulansini, HBV, HCV ve bakteriyel

No oxidative

virulansta artig o 2 - , s TR
E (\) S—rn J“J 2 Virulent virus
virus
+WVIE o X Viral
.:‘3;‘ .S'u.- e PR quusi-lsr;ucius
34 No cxdaliye
. . ve . PRV . V’W Codativa stress ~ L .'_ siress
* Coxsackievirus genom degisikligi ile virulansini arttirir quasi-gpecies \ | it * % -
virus
-ViE Sevara Viral VitE Savore
or-Sa pathology quasHspacies +Se patholegy

Munteanu C, Schwartz B. The relationship between nutrition and the immune system. Front Nutr. 2022 Dec 8;9:1082500.

Bennett, J. E., Dolin, R., & Blaser, M. J. (2025). Mandell, Douglas, and Bennett's Principles and Practice of Infectious Diseases (10th ed.). Elsevier.

Beck MA, Nelson HK, Shi Q, Van Dael P, Schiffrin EJ, Blum S, et al. Selenium deficiency increases the pathology of an influenza virus infection. FASEB J. 2001;15(8):1481-3. Harthill M. Review: micronutrient selenium deficiency influences evolution of some viral infectious diseases. Biol Trace Elem Res. 2011;143(3):1325-36.
Beck MA, Shi Q, Morris VC, Levander OA. Rapid genomic evolution of a non-virulent coxsackievirus B3 in seleniumdeficient mice results in selection of identical virulent isolates. Nat Med. 1995;1(5):433-6.

Aoun A, Ghoussoub C, Sarieddin M, Aoun M, El Helou K. Effectiveness of nutritional supplements (vitamins, minerals, omega-3, and probiotics) in preventing and treating COVID-19 and viral respiratory infections. Human Nutrition and Metabolism 38.2024.200287.



KANITYETERSIZ.
HIV-Se

Tayland 141 cocuk ortalama yas 7.3, 97 ART 48 haftadan uzun almakta, Se takviyesi
prognozu etkilememis, baslangic Se dizeyi ART sonuclari ile iliski yok

Rwanda, 300 21 yas uUzeri HIV pozitif, CD4: 400-650 ART baslanmamis, 24 ay Se/plasebo,
CD4 sayisi 2 grupta da dusmus, Se alan grupta azalma %43.8

iran, ortalama yasi 38.6 olan 146 hasta, ART almakta, cinko, Se, plasebo 6 ay verilmis
3 ay izlem, Se takviyesi CD4 yukselmesine etkili degil

I% klinik iall§ma derleme, G Afrika, Uganda, cocuklarda Se takviyesinin faydasi icin yeterli
anit yo

1187, 4 calisma, Se 9-24 ay verilen eriskinde CD4 sayisi ve viral yik Uzerine etkisi yok/az

* Nijerya, 90 gebe kadin, ortalama yas 29.7, 14-27 haftalik gebe, takviyenin CD4 sayisi ve
viral yuke etkisi yok

Klinik calismalarda Se takviyesi immun fonksiyonlara etkisi sinirli



Demir

* En sik eser element eksikligi

* Tum dinyada infant, cocuklar, gebe ve tropikal bolgelerde dogurganlik
yasindaki kadinlarda %20-50

e Hiicre aracili immunite

* Myeloperoksidaz ve bakterisidal aktivitede azalma ile karakterize notrofil
fonksiyonlarinda bozulma

* NK hicre aktivitesinde azalma

* T lenfosit proliferasyonu

* Thl sitokin tretimi

* RCT Fe takviyesi SYE insidansinda etkili degil

T.H. Hassan, M.A. Badr, N.A. Karam, M. Zkaria, H.F. El Saadany, D.M. Abdel Rahman, D.A. Shahbah, S.M. Al Morshedy, M. Fathy, A.M.H. Esh, A.M. Selim, Impact of iron deficiency anemia on the function of the immune system in children, Medicine 95 (47)
(2016) e5395

B.J. Cherayil, Iron and immunity: immunological consequences of iron deficiency and overload, Arch. Immunol. Ther. Exp. 58 (6) (2010) 407-415
S.A. Richard, N. Zavaleta, L.E. Caulfield, R.E. Black, R.S. Witzig, A.H. Shankar, Zinc and iron supplementation and malaria, diarrhea, and respiratory infectionsin children in the Peruvian Amazon, Am. J. Trop. Med. Hyg. 75 (1) (2006) 126—-132



Demir

* Eksikliginde cocuklarda enfeksiyonlara yatkinlikta artis yok

* Gelismekte olan ulkelerde Fe eksikligi ve enfeksiyon es zamanli ama neden
sonuc iliskisi tanimlanmamis

* |stisnalar
GIS kanamasina neden olan agir Ankilostomiyazis

Azalmis absorbsiyon ve okkult GIS kanamasina neden olan Helicobacter
pylori

* Demir tedavisi ile bir cok immun anomali geri dénusli, hayvan
calismalarinda gosterilmis



* Demir eksikligi, agir malariaya karsi koruyucu, po Fe takviyesi artmis
enfeksiyon orani ile iliskili

* Enfeksiyon sirasinda parenteral Fe takviyesi
Yersinia enterocolitica ve Vibrio vulnificus demir ve demir selatlayici

ajanlarin bulundugu ortamlarda daha iyi cogalir aktif enfeksiyonu olan
bireylerde ertelenmelidir

* Demir asir1 yliklenmesi viral mutasyonlari indukler
sitotoksik

Jayaweera J, Reyes M, Joseph A. Childhood iron deficiency anemia leads to recurrent respiratory tract infections and gastroenteritis. Sci Rep. 2019;9(1):12637.
Mitra S, Paul S, Roy S, Sutradhar H, Bin Emran T, Nainu F, Khandaker MU, Almalki M, Wilairatana P, Mubarak MS. Exploring the Immune-Boosting Functions of Vitamins and Minerals as Nutritional Food Bioactive Compounds: A Comprehensive Review. Molecules. 2022 Jan
16;27(2):555.



* Notrofil, monosit, makrofaj NK, aktivitesini destekler

* T lenfosit proliferasyonu, IL-2 sentezi, antikor tretimi, intraseliler
antioksidan dengenin strdurulmesi, immun hicrelerin korunmasi

» Eksikliginde notrofil sayisinda azalma
* infant ve ileri yasta enfeksiyon riskini arttirir

Yiksek konsantrasyonda insan akciger kulttur hticresinde H1IN1 de etkili
* Bakteri, fungus, Influenza A, Norovirus, Bronchitis viriis, Poliovirus, HIV-1

* Hayvan calismalarinda LCM virlse karsi IgM ve IgG artisi

Rupp JC, Locatelli M, Grieser A, Ramos A, Campbell PJ, Yi H, et al. Host cell copper transporters CTR1 and ATP7A are important for Influenza A virus replication. Virol J. 2017;14 (1):11.

Liu L, Geng X, McDermott J, Shen J, Corbin C, Xuan S, et al. Copper deficiency in the lungs of TNF-alpha transgenic mice. Front Physiol. 2016;7:234

Sun TS, Ju X, Gao HL, Wang T, Thiele DJ, Li JY, et al. Reciprocal functions of Cryptococcus neoformans copper homeostasis machinery during pulmonary infection and meningoencephalitis. Nat Commun. 2014;5:5550.

Neumann W, Gulati A, Nolan EM. Metal homeostasis in infectious disease: recent advances in bacterial metallophores and the human metal-withholding response. Curr Opin Chem Biol. 2017;37:10-8.

Wiemann P, Perevitsky A, Lim FY, Shadkchan Y, Knox BP, Landero Figueora JA, et al. Aspergillus fumigatus copper export machinery and reactive oxygen intermediate defense counter host copper-mediated oxidative antimicrobial offense. Cell Rep. 2017;19(10):2174—6.
Cypryk W, Lorey M, Puustinen A, Nyman TA, Matikainen S. Proteomic and bioinformatic characterization of extracellular vesicles released from human macrophages upon influenza A virus infection. J Proteome Res. 2017;16 (1):217-27.

Warnes SL, Keevil CW. Inactivation of norovirus on dry copper alloy surfaces. PLoS One. 2013;8(9):e75017.

Borkow G, Gabbay J. Copper as a biocidal tool. Curr Med Chem. 2005;12(18):2163-75.

R. Jayawardena, P. Sooriyaarachchi, M. Chourdakis, C. Jeewandara, P. Ranasinghe, Enhancing immunity in viral infections, with special emphasis on COVID-19: a review, Diabetes Metabol. Syndr. 14 (4) (2020) 367382



» Med Sci (Basel). 2024 Feb 17;12(1):11. doi: 10.3390/medsci12010011 &

Clinical Evidence on the Potential Beneficial Effects of Diet and Dietary
Supplements against COVID-19 Infection Risk and Symptoms’ Severity

Eleni Pavlidou !, Efthymios Poulios !, Sousana K Papadopoulou %', Aristeidis Fasoulas *, Antonios Dakanalis 34,

Constantinos Giaginis
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«Anti-mflammatory
«Antioxidant

* Immunomodulatory hormone «Immunomodulatory * As an anti-inflammatory
with pmyeAu eﬁic’ac_\ agamst properties agent, ascorbic acid
upper respiratory tract reduces active oxygen
mfections Mediterranean Diet ROS and inflammation

Vitamin D Vitamin C

® Effect on the ability of
microbes to bind to host

Probiotics defense receptors

* Boosts the imnmune system
* Antbodies, particularly T

cells. are essential to destroy]
the sars-cov-2 virus Vicarnin B

. g
Immune function * Cellular and humoral

. Precenes the body's Glutamine 6-Glucans INMune responses
protein stores H . .
Insanlarda klinik calismalar sinirlidir
Omega-3 fatty acids Resveratrol
o Trace elements * Decrease n ACE2 (by
* Acidosis about 40%) and leptin
* Renal function (by about 30%)

* Neutrophil granule recruitment
Positive effect on NK cells and
phagocytosis

* Decrease in lymphocyte count




COVID-19

* COVID-19 ile nutrisyonal takviyelerle g;mm%mzms<cowo-19)
ilgili cok sayida calisma
* /n, C vitamini, D vitamini

takviyesinin enfeksiyon bulas, stresi,

ciddiyeti ile ilgili calismalar var

* D vitamini eksikliginde duyarlilik artar i T ————

* Cinko onleyici e

o |v|(|)<rbidite ve mortalitede takviye faydasi '*
YO BTy s e L B

Supplements

145

Aoun A, Ghoussoub C, Sarieddin M, Aoun M, El Helou K. Effectiveness of nutritional supplements (vitamins, minerals, omega-3, and probiotics) in preventing and treating COVID-19 and viral respiratory infections. Human Nutrition and Metabolism
38.2024.200287.



Alternatif ?ﬂ_

Lactic acid
bacteria (+G)

"B "°%¥,°"‘

o

[' ] 1

Muramy d ptide Number of pancreatic
Ka' Ppe T % T polypeptide (ppp)
it IL- 1

-

Y
Teichoic acid ‘ Cytoplasmic space

. IL 6 TNF-a '3
L W.I&’«’__ ‘

Secretion of IL-1, IL-6, and TNF-a by
monocytes

fereennnns + | | Secretion of IFN-y and IL-4 by lymphocytes

Activity of non-specific defense system

Laktik asit bakterileri intestinal immdniteyi arttirir
makrofajlari uyararak IL-1 ve IFN-y artirir

Teikoik asit IL-1, TNF-a ve IL-6 gibi sitokinlerin Gretimi
LAB laktik asit ve bakteriyosin Gretimi ile zararli bakteri
olusumunu inh eder, antikor olusumunu destekler

Chyawanprash

' ' '

Immune System  Respiratory Vascular  Endocrine System  Hematological

System System T e System
.‘:‘ ;’Ji; ﬁ : : |
L8 R S
[ Rege |1
reactions Secure _
trans:r:enchlal ~Maintain l Detoxi lbl ood|
Activity of NK || pyoiare || MM | v semen .
cells eviate
\bronchospasm, N qua!lsy
TActivity of asthma ‘i/ RIPP 2
pha o % S Regulate :
Activity of IL-1b, || 557 menstrual cycle
MIP-1,C3, C4 \
markers, and
IgE

Tbc tedavisinde adjuvan
SYE dan koruyucu

Al Mahmud A, Shafayet Ahmed Siddiqui, Karim MR, Al-Mamun MR, Akhter S, Sohel M, Hasan M, Bellah SF, Amin MN. Clinically
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Eve ne gotlrelim?

Malnutrisyon, immin sistemi etkileyerek enfeksiyonlara yatkinligi arttirir

Vitamin ve mineraller, dogal ve adaptif immun yanitin strdirilmesinde kritik modulatuar rol

Eksiklik varsa ve riskli populasyonlarda takviye onerilmekte

Rutin takviyenin enfeksiyonlarin dnlenmesi ve tedavisine etkisi diisuk

bazen immunitede bozulma ve klinik progresyona neden olabilmekte dikkat
* Enfeksiyonlarin 6nlenmesinde temel yaklasim yeterli, dengeli ve glivenli beslenme

iyi immunite



Beni dinlediginiz icin tesekktr ederim.



