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COVID-19 Severity by Vitamin D Level (N=212)

m<2g/m o 0Wagy/ml = >3Nnagy/ml
(<S0mmol/l)  (S1-74nmel) (=75 nmol/l)

4

https//www.grassrootshealth
.net/wp-
content/uploads/2020/04/Ali
pio-Vit-D-COVID-Severity-
Preprint-04-22-2020. pdf

Percent Cases (%)
22535533558

Critical Severe Ordinary Mild
(N=48) (N=356) (¥=59) (N=49)
COVID-19 Case Severity
e GrassrootsHealth
Alipio MM, SSRN, 2020. www.grassrootsheaith. net
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Association Between Serum 25-Hydroxyvitamin D
Level and Upper Respiratory Tract Infection

in the Third National Health and

Nutrition Examination Survey

dit A. Ginde, MD, MPH I-"-.f"._x" M. Manshach. MD: Carlos A. Camareo Iy




Serum 25-Hydroxyvitamin D and the Incidence of Acute
Viral Respiratory Tract Infections in Healthy Adults

James R. Sabetta'**, Paolo DePetrillo®, Ralph J. Cipriani®, Joanne Smardin?, Lillian A. Burns®, Marie L.

Landry”®

Methodology/Findings: In this prospective cohort study serial monthly concentrations of 25-hydroxyvitamin D were
measured over the fall and winter 2009-2010 in 198 healthy adults, blinded to the nature of the substance being measured.
The participants were evaluated for the development of any acute respiratory tract infections by investigators blinded to
the 25-hydroxyvitamin D concentrations. The incidence of infection in participants with different concentrations of vitamin
D was determined. One hundred ninety-five (98.5%) of the enrolled participants completed the study. Light skin
pigmentation, lean body mass, and supplementation with vitamin D were found to correlate with higher concentrations of

25-hydroxyvitamin D. Concentrations of 38 ng/ml or more were associated with a significant (p<<0.0001) two-fold reduction
n th'é r1sk Of Evebpmg acute respiratory ract nfectuons and with a marked reauction in t& percentages of aays ill,

25(OH)D=38 ng/ml

PLoSONEjune 2010
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influenza A in schoolchildren

Mitsuvoshi Urashima, Takaaki Seeawa, Minoru Okazaki, Mana Kurihara, Yasuvuki Wada, and Hirovuki Ida

Influenza A + School Children
Placebo 18.6%

+1200 IU Vitamin D 10.8%

The American Journal of Clinical Nutrition, May 2

| Randomized trial of vitamin D supplementation to prevent seasonal
=
E
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Vitamin D un COVID-19: jaatajumld pzukors jaathzld kur u j Ua

Adrian R Martineau, Queen Mary, University of London,Nita G Forouhi, Lancet, aug 2020

ALY GSNE&S LI NJ ASaL 7 Non-COVID observational and interventional studies in acute infections

Vd
n

V21T oYA |1 nddz St LIOY VitaminD supplementation to prevent acute respiratory tract
LIN2EFAEF1AT 9D A nNH infections: systematic review and meta-analysis of individual
participant data

1930. gados, kad mencu aknu
é U wl L,| A <1 | LJ-!- l:l o l:l | cl Adrian R Martineau,' David A Jolliffe,’ Richard L Hooper,' Lauren Greenberg,' John F Aloia,

Peter Bergman,* Gal Dubnov-Raz,> Susanna Esposito,® Davaasambuu Ganmaa,’ Adit A Ginde,*

al Y/ '|" A y‘ n l:l dz y‘ é A é NJ C‘ Emma C Goodall,” Cameron C Grant,'® Christopher ) Griffiths,*!" Wim Janssens,'? llkka Laaksi,"?
’ Semira Manaseki-Holland," David Mauger,"” David R Murdoch,'® Rachel Neale,” Judy R Rees, '

R A S )/ dz a 1_ I A [:I dz NI L.Jy A  SteveSimpsonJr'” iwona Stelmach,” Geeta Trilok Kumar,” Mitsuyoshi Urashima,? Carlos A Camargo Jr*?

. A Objective: assess effect of Vit D supplementation on risk of ARI
Ab2Z2 HanT & ?’ Rl H T HJ Design: Systematic review and meta-analysis of 25 eligible RCT (11,321
unY SO | yIFaijofinSaalr 5 subjects)
F AT alF NBne202 i SR N Results: Vitamin D supplementation reduced the risk of acute ARI.
g . . A Adjusted odds ratio 0.88. [0.81-0.96) 95% Cl
1T ndnY St LIOSwdz A YPo[unciuurz v an aory

LITGo2dzYA o0A2l WSEASETA dzy KSUSNRITYA 0




~f

T TAIASONeoporozes I' = _
N aslimnicd B o RSADINA

Vitam@ns D un COVID-19: jaatdjumyd juzukors jaasbzld k u r 1

(Adrian R Martineau, Nita G Forouhi, Lancet, aug 2020)

A~A&d LITdoadzya FFGoAfR dzZ O2 2l dzinadzYydzH

A Jolliffe D, Camargalr CA,SluyterJet al. Vitamin D supplementationto prevent
acuterespiratoryinfections. systematicreview and meta-analysisof aggregatedata
from randomisedcontrolled trials; medRxiv 2020:- y | f 29841 &I39 RKP un
12yaalraTelr sz 1 GAGFYoyaYPgSTFHRSuUDO@AY RS
Ll2aYn dzy aGFa aryYlrlAylF ' w{ NIajidzH
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INNATE IMMUNITY

(rapid response)

ADAPTIVE IMMUNITY

(slow response)

Macrophage
(primary white blood cell) <’ i

Natural

Killer Cell Dendritic Cell

Neutrophil Eosinophil

Basobhﬂ
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ESSENTIALLY EVERY TISSUE AND CELL HAS A VDR
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Kalcitriols umimunitatlen 1 t Ut e

A VDR Ii& 0 S NR2ONN22 YV dz NB OSlbdgitiNHz f A YSYy Sa
A+5w ééfé“[quAKaRNﬁm%d\@Nn[zwngfwnNafT a
S|l aliNbaDagznd PN Vit D - metabolism

-The vitamin D receptor (VDR) is a member
of the nuclear receptor/steroid hormone
receptor superfamily

-These receptors function as ligand-
activated, transcriptional regulatory
proteins

-Thus, the VDR selectively binds the 1,25-
dihydroxyvitamin D; [1,25(0OH),D,]
hormone and controls the expression of
selected genes in target cells
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KALCITRIOLS UNIMUNVIWNE TUTE

1,25(0H),D, A Ko darakalcitriol?

A Kalcitriolsa G A YOdefkdatiolu
receptousjeb VDR
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Chemotaxis 1
Phagocytosis t
cathelicidin 1
TLR2 & TLR4 |

Mg

Mannose

receptor 1 Th1 polarizing factor

RILS IL-12 ]
g A \eidojask S 0 S NPXR ALY TANBEERAR A
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CD40 |
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Inactive

T-lymphocyte

Activated T-lymphocyte

1,25(OH)Ds

Mora et al Nat Rev Immunol 8,685:2008 INF



| Activated B-lymphocyte
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Kalcitriols urniminmdistebtha & v.Sat 2004 M a

Kalcitriols

A Samazina Y dzy 2 3 f ud O &zl 27 ) oiylpiedn. RLR, 16, I1-10, 1112, TNFa, IFN!).

A{ dzZLINBETA YF2O00( dz LINBE ] dzNX 2 NX¥¢ | RABE MBI QT O

ALY KRAIOM O LIA NMéfperd O DN A FSNHh OA 2 dz

A{STYT ¢1 H hélgeddidsargiuaktijli ¢

ALYRdzOT ¢ On Yy dz ANSSLIRE STAp/ASEpIesorOm y I & 0 & ¢ n &
AYNYyna BAfNaiDiyOR2EANA 2 Apfaegd:

ACKM dzyy ¢KHY NBIdA T OASYya 20NHzZ OSAR22
J Ro2dzy D& dA R L TKal RIF ND22Fa LINBG LI OF 1
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Kalcitriols immhan fUrskcijisuragkls@cijai as r egul Uc

A VDR ekspresijgcBn Tf A Y¥2Oo0u2a y20ASYlI{INRFAIL
LINE R dzADAUA2S & WA S KNI @A, L6 Y-MB8Y dzy | dzR1 T e
faktorua (TNFa).

(ZittermanA., 2003)

Aa2y 2yl A NBaFumBKARNRJEA A SY 1 0AGAIT -
LINE R kizlOiffialu

Aal 1 NB Veid@diskalcitriolsA y' i Nyelcind iy & St A DKIRoY T & LA
YOSt ikve@ensRaASF S AINGzriiza LINRPISoyYASYI 1 d
FYOATuwzy Fa08 W5 Rh §do@irtobs) @



ACTIVATED MACROPHAGES
Metabolize 25(OH)D, to 1,25(0OH),D,

= 1,25(0H),D;

Adams et al JCEM 1987
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1 -OHase
A= 2

Cathelicidin

Cathelicidin e —— mRNA
LIX
Death -

Liu et al Science 2006



Macrophage/monocyte 25(0H)D Dendritic cell

1
M Cathelicidin 25(0H)0 J Maturation
1 Defensin 3 i 1 = @ Costimulatory molecules
‘T Proliferation : 1,25(0M),0 J Antigen presentation
J TLR2 I J MHC class Il
4 TLR4 4 CD40, CD80 and CD86
™Ikl l JIL-12
™ IL-10

1,25(0H),D

J B cell v T, J 1,17 ™ Treg

v \ ¢

yorio 1254 1,0 32 v 11&(0" v = . , ot 125(0H),0
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Over 200 Scientists & Doctors Call For Increased Vit:
D Use To Combat COVID

Scientific evidence indicates vitamin D reduces infections & deaths
SanFranciscdyec 7, 2020
To all governments, public health officials, doctors, and healthcare workers,
[Residentsof S ! {!'Y ¢SEG a+AlGlI YAYS5F2NIff¢ (2

Research shows low vitamin D levels almost certainly promote GOWIfifections, hospitalizations, and deaths. Given its safety, we c
immediate widespread increased witén D intakes. Vitamin D modulates thousands of genes and many aspects of immune function, bo
and adaptive. The scientific evidencel shows that: Higher vitamin D blood levels are associated with lower ratesGafV@ARf8ction
Higher D levels are associated with lower risk of a severe case (hospitalization, ICU, orldeatiention studies (including RCTs) indicate
vitamin D can be a very effective treatmenMany papers reveal several biological mechanisms by which vitamin D influences-13
/bdzalt AYFSNBYyOS Y2RSttAy3Is | AffQa ONI (&S NIHRA il KISS  AlyKiil SINJABAYTHIRYE
very likely causal, not just correlation. Vitamin D is well known to be essential, but most people do not get enough. Tea definitions ¢
inadequacy are deficiency < 20ng/ml (50nmol/L), the targetost governmental organizations, and insufficiency < 30ng/ml (75nmol/L
target of several medical societies & experts.2 Too many people have levels below these targets. Rates of vitamin [y eeficigfml excee
33% of the population in most ahe world, and most estimates of insufficiency <30ng/ml are well over 50% (but much higher ii
countries).3 Rates are even higher in winter, and several groups have notably worse deficiency: the overweight, thosé skin aspecia
far from theequator), and care home residents. These same groups face increased-C3I4R It has been shown that 3875 1U (97mcg) di
required for 97.5% of people to reach 20ng/ml, and 6200 IU (155mcg) for 30ng/ml,4 intakes far above all national guitidbnemately, thi
report that set the US RDA included an admitted statistical error in which required intake was calculated to be ~10x4tdtutoerous calls
the academic literature to raise official recommended intakes had not yet resulted inaseseby the time SAR®V2 arrived. Now, mai
papers indicate that vitamin D affects COMMD more strongly than most other health conditions, with increased risk at levels < 3i
(75nmol/L) and severely greater risk < 20ng/ml (50nmol/L). 1 The ewdams comprehensively reviewed (188 papers) through-Jjuiad
®. SYyalAy Wuneé g Y2NB NBOSyld LizntAO0FGA2yd | NB Ay ONSI. éSkeyaBd [dungil
YSttAa Wune FT2N) RESLIEREI I e ANBAd2GEALHDINT OBISY HwnyIkYEY bl

Authority, Germany, Austria, Switzerland, Nordic Countries, Australia, New Zealand, & consensus of 11 internationali@nga@@ag/m
Endocrine SdeSd &z ! YSNAOIY DSNAFGNRO& {2003 g O2yaSyadza 2F &OA &ydid
WmcT @Iy {OK22NJ s [ALE Wmte ! LIXASE (2 / KAYlSI LYyRA¢tda® daygedss
possibility that the COVHD9 pandemic sustains itself in large part through infection of those with low vitamin D, and that dea
concentrated largely in those with deficiency. The mere possibility that this is so should kcorgpaet gathering of more vitamin D data. E
without more data, the preponderance of evidence indicates that increased vitamin D would help reduce infections, hdapigliz@!
admissions, & deaths. Decades of safety data show that vitamin D hasoverisk: Toxicity would be extremely rare with the recommenda
here. The risk of insufficient levels far outweighs any risk from levels that seem to provide most of the protection @gaiti&t9, and this

notably different from drugs. Vitamin B much safer than steroids, such as dexamethasone, the most widely accepted treatment to h
demonstrated a large COMMDep 6 SYSFAG® +AdFYAY 5Q& &l ¥FSdé& Aa Y2NB fA1S (Kb

increaseuse of something so safe, especially when remedying high rates of deficiency/insufficiency should already be a pri@ioye The
call on all governments, doctors, and healthcare workers worldwide to immediately recommend and implement effortsriapptoptheir adul
populations to increase vitamin D, at least until the end of the pandemic. Specifically to: Recommend amounts from all sdficent t
achieve 25(0OH)D serum levels over 30ng/ml (75nmol/L), a widely endorsed minimum with eviderdeced COVHD9 risk. Recommend
adults vitamin D intake of 4000 IU (100mcg) daily (or at least 2000 IU) in the absence of testing. 4000 IU is widelyaegafdesRecomme
that adults at increased risk of deficiency due to excess weight, dark ar living in care homes may need higher intakes (eg, 2x). Testi
help to avoid levels too low or high.Recommend that adults not already receiving the above amounts get 10,000 U (25Qmfiogp-8aiveek
(or until achieving 30ng/ml if testingjollowed by the daily amount above. This practice is widely regarded as safe. The body can synthe
than this from sunlight under the right conditions (e.g., a summer day at the beach). Also, the NAM (US) and EFSA (&ukopd) boo S ¢
OB SNWSR ! RGSNES O9FFSOG [S@Sté S@GSy +ra | RIAL& Yl A-YOlpstgrtsy&Qréat v
calcifediol or D3, to at least remedy insufficiency <30ng/ml (75nmol/L), possibly with a protocol along the linasiohCdat 2 S+ f

'20, until evidence supports a better protocol. Many factors are known to predispose individuals to higher risk from e(@SAREC 02, suc
as age, being male, comorbidities, etc., but inadequate vitamin D is bijhdamost easily and quickly modifiable risk factor with abun
evidence to support a large effect. Vitamin D is inexpensive and has negligible risk compared to the considerable rl§ki&. COV

Please Act Immediately
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Varikrntkk 200 stdrgiautisolekspertu atkli¢d vBsttude: GOUID-t u |

19QupwripDrvitamana deBeitty 1| t amQOna de
SAN FRANCISCO, USA, Dec. 7, 2020, plkst. 8:41

Zihann$ kienpiiesakijiurei ligrinae kallan@ammsnsamalzmae cina,
infelicéak gninfivassgadijmmua Uves gado9oj umt

A+AanyY Ol fRoonY>X a4l 0ASRNkola @SaSfool a
darbiniekiem

At TGo2dzYA tASOAYEFS 1F 1SYya 5 QGAUY Yoyl
AYFSTOACdzE K2 a LJ)\qu)\InO)\adz dzyy yn@Sa 3
FAOAYNY ySiF@T220ASa LI fASEAYNI dzIESY

A5 @AUOlFYoya Y2RdA T Gn1aGd20ASY 3ATydz dzy
ASRIAY(ldzaZ 3y [RIFILINoddzad %HAYynlUYyAAa]lAS
(Benskir¥ H MeXzonet al Q H Kailifmans Castilloet al Q H Jufigreisk KellisW H N&S T dzf n 0 dz I )f| f o
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The Possible Role of Vitamin D in

Suppressing Cytokine Storm and Associated
Mortality in COVID-19 Patients

Ali Daneshkhah', Vasundhara Agrawal', Adam Eshein', Hariharan
Subramanian’, Hemant K. Roy ¢, and Vadim Backman'

o

associated mortality in different countries. Although data on Vit X level is not currently
available for COVID-19 patients, we leveraged the previously established links between
Vit D and C-Reactive Protein (CRP) and between CRP and severe COVID-19,
respectively, to estimate the potential impact of Vit D on the reduction of severe COVID-
19.

prior work on Vit D and CRP levels, we show that the risk of severe COVID-19 cases
among patients with severe Vit D deficiency is 17.3% while thelequivalent figure for
patients with normal Vit D levels is 14.6% (a reduction of 15.6%).

Interpretation

Given that CRP is a surrogate marker for severe COVID-19 and is associated with Vit D
deficiency, our finding suggests that Vit D may reduce COVID-19 severity by suppressing
cytokine storm in COVID-19 patients. Further research is needed to account for other
factors through direct measurement of Vit D levels.
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The Possible Role of Vitamin D in Suppressing Cytokine Storm
and Associated Mortality in COVID-19 Patients

Ali Daneshkhah et al., medRxiv, 2020
51 OA aSOAYnn2dzya

At Faln@ &aPpsiOHYEY Afil NLh (1 2NRAFTG2 YA
CNIyOA2nI LNhyn dzy RASbsfdguih y A 2n

Ab2BTNROF | LIANKRST (dz | 2280)D OA 2dz &

AxAGF Yoya OGN BEAYEYWNE EF &Y 3dzyl LI {1 nlL
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D vitainihaastagohla un situ 8 in ko Nz stuwrajume asbaiacije bro n |
COVID-1%testa eesuttaiens e zul t Ut i em

(David O. Meltzer et al., JAMA Network Open, 2020)

Al VIt a3l4p&ieéntusar COVIBLIf | A 13 Y i BRIl DD |- f LONEDPO dviY

160 - B COVID-19-positive test  [[] No COVID-19-positive test

140 -

120 4

Patients, No.

H

e ] [=e] [ ]
[ = o o

[
=
1

0-19.9 20-29.9 30-39.9 40-100

Most recent vitamin D level before COVID-19 test
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COVID-19QupwipubDrvitamana debcitv 1 t amona def i1 ¢cQ

Al dZ3&adGn14a 5 GAGE Yoyl f oYSyOomRAlYFE] 4 2k K.

Al dZ3&adnl1a 5 QGAUFYoyl foYSYyAa AN alAado
OK2aLIAGFE AT nOA2dzZ | GN)XOlFy2a L¢t OFA Y

ALYGSNISYOSa LWITdoa2dzYA oASallrAG20 wyYto
NNBGTOFYyno

ASFdzRT A NY1aGA Fdl1tne OFANh] dzA 6A2T2fA

COVIBL9.

Al TE2al 1 Npvola aSOAyneadzydz Y2RSE TOIy I Z
YSKnyYAaYA yY2NhRIFEZ (I &SuddaRliio yAIS AL RS 1Y
OTft2gal {FINwolzZ yS GATFA {1 2NBfnOAZ2I O
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Petre Cristian llie et al., 2020.g. maijs

A SenecdJT U o 2 dzYedald®S[ MLIav qty LI WdPRKIX O Moy Ldn $ A &
ngK YE T %ASYSuSigh¥iLF a~-@$X @1 ocdS®y wdndzOdz
LintA2n &aAgS@ASBINITY]nohil®] m nmH

AY2YyadlFiaTdas 11 LI advdd @2Awi Yogdins H2NE
COVImdp 3Tl Ro2dzYiABRH @& Gdele dm & | | A infjlieddzy Y
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Petre Cristian llie et al., 2020290n2a0s, \gtaminm & iinesis 16 ng/ml a m
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Short Communication | Published: 06 May 2020 '
- The role of vitamin D in the prevention of coronavirus
disease 2019 infection and mortality

Petre Cristian llie (= Simina Stefanescu & Lee Smith

Aging_Clinical and Experimental Research 32, 1195-1198(2020) | Cite this article
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Low plasma 25(0OH) vitamin D level is associated with
increased risk of COVID-19 infection: an Israeli
population-based study
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Avivit Golan Cohen'?, llan Green'? and Milana Frenkel-Morgenstern® (%)

1 Leumit Health Services, Tel Aviv, Israel
2 Department of Family Medicine, Sackler School of Medicine, Tel Aviv University, Israel
3 Cancer Genomics and BioComputing of Complex Diseases Lab, Aznieli Faculty of Medicine, Bar-llan University, Safed, Israel
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RESEARCH ARTICLE

SARS-CoV-2 positivity rates associated with circulating 25-
hydroxyvitamin D levels

Harvey W. Kaufman, Justin K. Niles, Martin H. Kroll, Caixia Bi, Michael F. Holick 5

Published: September 17, 2020 « hitps//doi.org/10.137 1/joumal. pone. 0239252

Re. observational analysis of deidentified test results from a clinical laboratory
g er T

-match all results of SARS-CoV-2 testing performed March 9 through June 19, 2020, with
25(0OH)D results from the preceding 12 months.
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Article | Open Access | Published: 19 November 2020

Analysis of vitamin D level among asymptomatic and
critically ill COVID-19 patients and its correlation with
inflammatory markers
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Scientific Reports 10, Article number: 20191 (2020) | Cite this article
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Alipio M et al. Vitamin D Supplementation Could Possibly Improve
Clinical Outcomes of Patients Infected with Coronavirus-2019

(Rochester, NY: Social Science Research Network; 2020)
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Factors Associated with Hospitalization and Disease Severity
in a Racially and Ethnically Diverse Population of COVID-19 Patients

N= 689 COVID-19 pts diagnosed at the University of Cincinnati health system from March 13 to May 31, 2020

) All Hospitalization Severe disease
A Participants No Yes P-value No Yes P-value
Prevalence, N (%) 689 (100.0) 473(687) 216(313) S9R(868) 91(132)
Socio-demographic characteristics

Age, years, median (SE) 49.5(13) 44.38(1.2)  60.3(2.0) <0.001 472(13)  60.5(34)  0.001
Male sex. N (%) 365 (53.0) 245(518) 120(556) 0.3%9 319(533) 46(505) 0619
Race/ethaicity ¥ (%) <0.001 <0.001
Non-Hispanic Whates 201(292) 138(29.2) 63(29.2) 183 (30.6) 23(25))
Non-Hispanic Blacks 176 (25.5) 91(19.2) 85(393) 135(226) 43 (473)
Hispanics 224(325) 169 (387) S5(255) 187(313) 23 (233)
Other 88(128) 75(189)  13(6.0) 93(156) 2(22)
Past and current smoker,* N (%) 170(24.7) S$4(178)  86(398) <0.001 133(222)  37(40.7)  <0.001
Comorbidities
Obesity. N (%) 128 (18.6) 75(159) 83245  0.007 104(17.4) 24 (264)  0.040
Diabetes, N (%) 170(24.7) 76(16.1) 94435 <0.001 124(20.7)  46(50.5) <0.001
Purc hypercholesterolemia, N (%) 2029) 2(04) 18(83) <0.001 10(L7)  10(119)  <0.001
Asthma, N (%) 70(102) 34(72)  36(167) <0.001 47(79)  23Q253) <0.001

COPD, N (%) 61(8.8) 23(49)  38(17.6) <0.001 I(6I) 23 (274) <0.001

Chronic kidney discase, N (%) 81(118) 24(5.1) 57Q264) <0001 46(7.7) 35385 <0.000

Cardiovascular discase, N (%) 341 (49.5) 174 (36.8)  167(77.3) <0.001 265(44.3)  76(835) <0.001

Neoplasm or history of ncoplasm, N (%) 136(19.7) 71(150)  65(30.1) <0.001 106(17.7)  30(33.0) <0.001

Osteoarthritis, N (%) 105(142) 4697 5$9Q273)  <0.001 T8(13.0)  27(29.7)  <0.001

Vitamin D Deficiency, N (%) 89(129) 4(93) 4508 <0.001 66(11.0) 23(253) <0.001
Hematological disorders

Anemia, N (%) 176 (25.5) $2(173)  94(435) <0.001 123(20.6) S3(58.2) <0.001

Coagulation defect, N (%) 55(8.0) 15(32)  40(185)  <0.001 29(4.8)  26(286) <0.001

Thrombocytopenia, N (%) 37(54) 9(19)  28(13.0) <0.001 18(3.0)  19209) <0.001

w

RR 2.55 L
[1.28-5.08] 1

10
RR1.77
- RR1.77  [1.07-3.56]
[1.07-2.93] I
| lcu

Hospital  Disease
Admission Severity Admission

N

—

Hospital Stay (days)

O~ NWHOTO) N O

Relative Risk (with vit. D deficiency)

O

Iﬂ..n..r.

P<0.001

{

N0 YES |
Vitamin D Deficiency
[ICD-10 ESS5 code]

-
P

Mendy A et al. medRxiv. 2020 Jun 27:2020.06.25.20137323. doi: 10.1101/2020.06.25.20137323. Preprint  {- ;".;a-'}
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RESEARCH ARTICLE

Vitamin D sufficiency, a serum 25-hydroxyvitamin D at least 30
ng/mL reduced risk for adverse clinical outcomes in patients
with COVID-19 infection

Zhila Maghbooli Mohammad Ali Sahraian1*, Mehdi Ebrahimi, Marzieh Pazoki4,
Samira Kafan, Hedieh Moradi Tabriz, Azar Hadadi, Mahnaz Montazeri, Mehrad Nasiri,Arash Shirvani, Michael F.

Holick

235 Patients COVID 19
74 % had severe disease

Citation: Maghbooli Z, Sahraian MA, Ebrahimi M,

Pazoki M, Kafan S, Tabriz HM, et al. (2020) Vitamin

D sufficiency, a serum 25-hydroxyvitamin D at

least 30 ng/mL reduced risk for adverse clinical

outcomes in patients with COVID-19 infection.
PLOS 1 September 25, 2020 PLoS ONE 15(9): e0239799. https://doi.org/

10.137 1/journal.pone.0239799




Clinical outcomes Relative Risk 95% CI (lower, upper) P-value
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RESEARCH ARTICLE

SARS-CoV-2 positivity rates assocnated with
circulating 25-hydroxyvitamin D levels

Harvey W. Kaufman', Justin K. Niles', Martin H. Kroll', Caixia Bi', Michael F. Holick**

PLOS 1 September 18, 2020
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Sunlight and vitamin D in the prevention of COVID-19 infection and mortality in the US

COVID-19 cases and related deaths across the N37° degree geographic latitude line

COVID-19 cases  COVID-19 mortality TestRate Positive Case Rate
(cases/100K population) (deaths/100K population) (tests/100K population) (% of tests)
S 800 - o 50 1 g g e
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The dose response relationship between oral vitamin D supplementation and serum
25(OH)D levels based on 22,214 observations of healthy volunteers.
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Ekwaru JP, Zwicker JD, Holick MF, Glovannuccl E, et al (2014) The Importance of Body Weight for the Dose Response
Relationship of Oral Vitamin D Supplemenasion and Serum 25-Hydroxyvitamin D in Healthy Volunteers. PLoS ONE 9(11); 111265
doi 10 137150umal pone 0111265
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Human serum 25-hydroxycholecalciferol response to extended oral
dosing with cholecalciferol'
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Human serum 25-hydroxycholecalciferol response to extended oral
dosing with cholecalciferol’—

Robert P Heaney. K Michael Davies Tai C Cher
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