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Anthony Fauci, Nacionala Alergiju un Infekcijas slimibu institata
direktors, ASV

= A. Fauci : “Viens no riska faktoriem COVID-19 slimibai 2019. g. bija D vitamina
deficits”.

m TV Sept 2020; Rita Rubin, JAMA, January 6, 2021
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Vai vitamins D tieSam palidz man cinities ar Covid-19?

Dr Richard Quinton, endocrinologist, Royal Victoria Infirmary, Newcastle

= Dr Richard Quinton uzskata, ka

D vitamina lietosana ir efektiva.

= BBC News, 20 dec 2020
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|.Rasa publikacija, 2020.g. maijs (ipio . m. etal., 2020)

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

m<2g/m o 0Wagy/ml = >3Nnagy/ml
(<S0mmol/l)  (S1-74nmel) (=75 nmol/l)
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https//www.grassrootshealth
.net/wp-
content/uploads/2020/04/Ali
pio-Vit-D-COVID-Severity-
Preprint-04-22-2020. pdf

Percent Cases (%)
232385883888

Critical Severe Ordinary Mild
(N=48) (N=56) (N=59) (N=49)
COVID-19 Case Severity
e GrassrootsHealth
Alipio MM, SSRN, 2020. www.grassrootsheaith. net



Royal Brompton Hospital (UK) pétnieki parbaudija mencu aknu ellas ietekmi
uz tuberkulozi un 1849. g. publicéja péetijumu First Medical Report of the
Hospital for Consumption and Diseases of the Chest Londonas Medicinas

zurnala. Pec simts gadiem bérniem visa valsti katru dienu tika dotas Cetras
nepatikamas garsas ellas devas.

Codliver oil - Rx Tuberculosis

Brompton Hospital
Records, 38 1849
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A.A. Ginde et al., 2009: Seruma 25(OH)D limenis ir apgriezt
proporcionali saistits ar nesen notikuso ARS. Si saistiba daudz

lielaka tiem pacientiem, kuriem ir astma vai HOPS
e 2slimnica -

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: Jonathan M. Mansbach, MD; Carlos A




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

PLoS ONE, june 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 2010

| Randomized trial of vitamin D supplementation to prevent seasonal
=
E
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Vitamin D un COVID-19: jautajums uz kuru jaatbild

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

Interese par iespejamo D vitamina
nozimi akutu elpcelu infekciju
profilaksé vai arstésana aizsakas
1930. gados, kad mencu aknu

ella tika pétita ka lidzeklis, lai
samazinatu neierasanas darba

dienu skaitu rapnicas saaukstésanas dél.

No 2007. lidz 2020. gadam veikti RKP
un metaanalizes atklaja D vitamina
aizsargajoso iedarbibu pret

akutam elpcelu infekcijam, lai gan
pétijumi bija nelieli un heterogeni.

Non-COVID observational and interventional studies in acute infections

Vitamin D supplementation to prevent acute respiratory tract
infections: systematic review and meta-analysis of individual
participant data

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,*
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, '
Steve SimpsonJr'? lwona Stelmach,® Geeta Trilok Kumar,”' Mitsuyoshi Urashima,* Carlos A Camargo Jr?

Objective: assess effect of Vit D supplementation on risk of ARI

Design: Systematic review and meta-analysis of 25 eligible RCT (11,321
subjects)

Results: Vitamin D supplementation reduced the risk of acute ARI.
Adjusted odds ratio 0.88. [0.81-0.96) 95% C| =
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Vitamins D un COVID-19: jautajums uz kuru jaatbild

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

= Sis pétijums atbild uz $o jautajumu!

= Jolliffe D, Camargo Jr CA, Sluyter J et al. Vitamin D supplementation to prevent
acute respiratory infections: systematic review and meta-analysis of aggregate data
from randomised controlled trials; medRxiv, 2020: analizéja 29841 no 39 RKP un
konstatéja, ka vitamins D efektivs devas ap 1000 DV 12 mén. lietoSanas laika

posma un tas samazina ARS risku!
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= Attistas atri, maz specifiska, vidéji efektiva

= Aizsardziba pret jebkuru agentu (iznicina to
un ierosina iegutas imunitates darbibu) : ada,
glotadas un imunas sistemas sunas —
neitrofilie, makrofagi, monociti un naturalie
killeri (NK)

= Komplementa sistéma, akutas fazes proteini
(katelicidins) un interferoni

= Attistas leni, ir izteikti specifiska, loti efektiva
= Aktivacija péc antigénu ekspozicijas
= Humorala/celulara imunitate
= T limfociti (helperi, killeri, atminas Stunas),
B limfociti
= |un Il klases MHC (galvenie audu
saderibas kompleksa (MHC) proteini),
perforins, imunglobulini
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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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D VITAMINS UN IEDZIMTA UN IEGUTA IMUNITATE

MATURE DENDRITIC CELL IMMATURE DENDRITIC CELL MONOCYTE D vita mins kaVé
(I —— 4 adaptivo (ieguto)

CYP278B1 1,25 (OH,) D CYP27B1 1,25 (OH,) D o o
e imunsistéemu un

§ MHCII

§ Co-stimulatory
molecules

N\ ¥ IL-12

§ IL-8, IL-12, TNFa e o o o
veicina iedzimto

imunsistemu, kas
lidzsvaro imuno

2
2
L 4
N @_"L'” ¢ reakciju un
H
8 )
! )

NAIVE T CELL — L5 nodrosina vispareju
pretiekaisuma
: efektu!

Altieri B et al, 2017 14




ESSENTIALLY EVERY TISSUE AND CELL HAS A VDR
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Kalcitriols un imunitate

= VDR ir steroido hormonu receptoru gimenes loceklis.

" VDR selektivi saista ar 1,25 dihidroksivitaminu D3 un kontrolé selektivo génu

ekspresiju mérka sunas. 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 UN IMUNITATE

1,25(0H), D,

Chemotaxis 1
Phagocytosis t
cathelicidin 1
TLR2 & TLR4 |

Mg

Mannose

receptor 1 Th1 polarizing factor

=12

Th17 polarizing factor
IL-23 |

Treg promoting factor
IL-10 1

plasma cell differentiation l
IgG, IgM production |
proliferation |

g \
IFN-y |
< h2 <¥e
g9
CD25hi
CD127-/dim
CTLA4+
IL-4 1 %
IL-10 1 FoxP3
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Ko dara kalcitriols?

Kalcitriols stimulé stinu kodolu
receptorus jeb VDR.

Veidojas heterodimeérs, kas saistits ar RXR
receptoru.

VDR retinoida un RXR receptora
komplekss piesaistas pie specifiskam DNS
secibam.

Notiek génu transkripcijas aktivacija.
Vanherwegen AS et al, 2017
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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
1,25(0OH)Ds ;
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Kalcitriols un imuna sistema cupav. etan, 2012)

Kalcitriols:

Samazina imunoglobulinu un citokinu izstradi (piem., IL-2, IL-6, IL-10, IL-12, TNF-o, IFN-y).
Supresé B limfocitu prekursoru diferencésanos par plazmatiskajam stinam.

Inhibé TH1 (pirma tipa T helperi) Sunu proliferaciju.

Sekmeé TH2 (otra tipa T helperi) aizsargfunkciju.

Inducé T sunu reguléjosas Sunas (iepriesS definéja ka T supresoru Stinas). Tas nomac
imunas sistémas aktivaciju, pasarga no autoimuna procesa.

Th1 un Th2: regulé viens otru, veidojot lidzsvaru un normalu imuno atbildi. Patologiju
gadijumos Th1 nesupreséjas. Th1l darbojas pret pasa proteiniem.

21
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Kalcitriols imunas funkcijas regulacija

= VDR ekspresija B- un T-limfocitos notiek tikai péc aktivacijas ar makrofagu

producétiem citokiniem — interleikiniem (IL-1, IL-6, IL-12) un audzéja nekrozes
faktoru a (TNF-a).

(Zitterman A., 2003)

" Monociti un makrofagi satur 1a hidroksilazi un, tiem aktivizéjoties, spéj autonomi
producét kalcitriolu.

" Makrofagos veidotais kalcitriols intrakrini veicina katelicidina géna ekspresiju.

Katelicidins ir viens no defenzinu grupas proteiniem, kuram piemit antibakteriala,
antifungala un antivirala iedarbiba. (roiick mF, 2008)



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

= 1,25(0H),D;

Adams et al JCEM 1987
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Liu et al Science 2006



Macrophage/monocyte 25(0H)D Dendritic cell

1
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NEAIZMIRSTIET!
VISAS VITAMINA D FUNKCIJAS TIEK NODROSINATAS TIKAI TADA
GADIJUMA, JA PATS SUBSTRATS JEB 25(0OH)D

IR PIETIEKAMA DAUDZUMA!

26
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Over 200 Scientists & Doctors Call For Increased Vitamin
D Use To Combat COVID-19

Scientific evidence indicates vitamin D reduces infections & deaths
SanFrancisco, Dec 7, 2020
To all governments, public health officials, doctors, and healthcare workers,
[Residents of the USA: Text “VitaminDforAll” to 50409 to send this to your state’s governor.]

Research shows low vitamin D levels almost certainly promote COVID-19 infections, hospitalizations, and deaths. Given its safety, we call for
immediate widespread increased vitamin D intakes. Vitamin D modulates thousands of genes and many aspects of immune function, both innate
and adaptive. The scientific evidencel shows that: Higher vitamin D blood levels are associated with lower rates of SARS-CoV-2 infection
Higher D levels are associated with lower risk of a severe case (hospitalization, ICU, or death). Intervention studies (including RCTs) indicate that
vitamin D can be a very effective treatment. Many papers reveal several biological mechanisms by which vitamin D influences COVID-19
Causal inference modelling, Hill’s criteria, the intervention studies & the biological mechanisms indicate that vitamin D’s influence on COVID-19 is
very likely causal, not just correlation. Vitamin D is well known to be essential, but most people do not get enough. Two common definitions ol
inadequacy are deficiency < 20ng/ml (50nmol/L), the target of most governmental organizations, and insufficiency < 30ng/ml (75nmol/L), the
target of several medical societies & experts.2 Too many people have levels below these targets. Rates of vitamin D deficiency <20ng/ml exceec
33% of the population in most of the world, and most estimates of insufficiency <30ng/ml are well over 50% (but much higher in many
countries).3 Rates are even higher in winter, and several groups have notably worse deficiency: the overweight, those with dark skin (especially
far from the equator), and care home residents. These same groups face increased COVID-19 risk. It has been shown that 3875 IU (97mcg) daily is
required for 97.5% of people to reach 20ng/ml, and 6200 IU (155mcg) for 30ng/ml,4 intakes far above all national guidelines. Unfortunately, the
report that set the US RDA included an admitted statistical error in which required intake was calculated to be ~10x too low.4 Numerous calls in
the academic literature to raise official recommended intakes had not yet resulted in increases by the time SARS-CoV-2 arrived. Now, many
papers indicate that vitamin D affects COVID-19 more strongly than most other health conditions, with increased risk at levels < 30ng/ml
(75nmol/L) and severely greater risk < 20ng/ml (50nmol/L). 1 The evidence was comprehensively reviewed (188 papers) through mid-June
[Benskin 20] & more recent publications are increasingly compelling [Merzon et al ‘20; Kaufman et al ‘20; Castillo et al ‘20]. (See also [Jungreis &
Kellis ‘20] for deeper analysis of Castillo et al’s RCT results.). 2 E.g.: 20ng/ml: National Academy of Medicine (US, Canada), European Food Safety
Authority, Germany, Austria, Switzerland, Nordic Countries, Australia, New Zealand, & consensus of 11 international organizations. 30ng/ml:
Endocrine Society, American Geriatrics Soc., & consensus of scientific experts. See also [Bouillon ‘17]. 3 [Palacios & Gonzalez ‘14; Cashman et a
‘16; van Schoor & Lips “17] Applies to China, India, Europe, US, etc. 4 [Heaney et al ‘15; Veugelers & Ekwaru ‘14] Evidence to date suggests the
possibility that the COVID-19 pandemic sustains itself in large part through infection of those with low vitamin D, and that deaths are
concentrated largely in those with deficiency. The mere possibility that this is so should compel urgent gathering of more vitamin D data. Even
without more data, the preponderance of evidence indicates that increased vitamin D would help reduce infections, hospitalizations, ICU
admissions, & deaths. Decades of safety data show that vitamin D has very low risk: Toxicity would be extremely rare with the recommendations
here. The risk of insufficient levels far outweighs any risk from levels that seem to provide most of the protection against COVID-19, and this is
notably different from drugs. Vitamin D is much safer than steroids, such as dexamethasone, the most widely accepted treatment to have also
demonstrated a large COVID-19 benefit. Vitamin D’s safety is more like that of face masks. There is no need to wait for further clinical trials to
increase use of something so safe, especially when remedying high rates of deficiency/insufficiency should already be a priority. Therefore, we
call on all governments, doctors, and healthcare workers worldwide to immediately recommend and implement efforts appropriate to their adult
populations to increase vitamin D, at least until the end of the pandemic. Specifically to: Recommend amounts from all sources sufficient tc
achieve 25(0H)D serum levels over 30ng/ml (75nmol/L), a widely endorsed minimum with evidence of reduced COVID-19 risk. Recommend tc
adults vitamin D intake of 4000 IU (100mcg) daily (or at least 2000 IU) in the absence of testing. 4000 IU is widely regarded as safe.5Recommenc
that adults at increased risk of deficiency due to excess weight, dark skin, or living in care homes may need higher intakes (eg, 2x). Testing can
help to avoid levels too low or high.Recommend that adults not already receiving the above amounts get 10,000 1U (250mcg) daily for 2-3 weeks
(or until achieving 30ng/ml if testing), followed by the daily amount above. This practice is widely regarded as safe. The body can synthesize more
than this from sunlight under the right conditions (e.g., a summer day at the beach). Also, the NAM (US) and EFSA (Europe) both label this a “Nc
Observed Adverse Effect Level” even as a daily maintenance intake. Measure 25(OH)D levels of all hospitalized COVID-19 patients & treat wy
calcifediol or D3, to at least remedy insufficiency <30ng/ml (75nmol/L), possibly with a protocol along the lines of Castillo et al ‘20 or Rastogi et al
'20, until evidence supports a better protocol. Many factors are known to predispose individuals to higher risk from exposure to SARS-CoV-2, suck
as age, being male, comorbidities, etc., but inadequate vitamin D is by far the most easily and quickly modifiable risk factor with abundant
evidence to support a large effect. Vitamin D is inexpensive and has negligible risk compared to the considerable risk of COVID-19.

Please Act Immediately

RIGAS STRADINA
UNIVERSITATE
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Vairak neka 200 starptautisko ekspertu atklata vestule: COVID-

19 upuri ar D vitamina deficitu
SAN FRANCISCO, USA, Dec. 7, 2020, plkst. 8:41

Zinatniskie pieradijumi liecina, ka D vitamins samazina
infekcijas un naves gadijumus

= Visam valdibam, sabiedribas veselibas amatpersonam, arstiem un veselibas aprupes
darbiniekiem

= Petijumi liecina, ka zems D vitamina limenis gandriz noteikti veicina COVID-19
infekciju, hospitalizaciju un naves gadijumus. Nemot véra ta lietosanas drosibu, meés
aicinam nekavéjoties palielinat uznemto D vitamina devu.

" D vitamins modulé tukstosiem génu un daudzus imunas funkcijas aspektus, gan
iedzimtus, gan adaptivus. Zinatniskie pieradijumi (188 raksti) 2020.g.lidz junija vidum
(Benskin ‘20, Merzon et al 20; Kaufmans ; Castillo et al “20; Jungreis & Kellis ‘20) rezultatu analize rada , ka:

28



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

Dazi secinajumi

m Pastav saikne starp 25(OH)D un laika korigéto mirstibas koeficientu ASV,
Francija, Irana un Lielbritanija (valstis ar lidzigu skrininga statusu).

= Novérota apgrieztu korelaciju starp augstu CRP un 25(OH)D.

" Vitamins D samazina citokinu vétras smaguma pakapi.

30
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D vitamina stavokla un citu klinisko raksturojumu asociacija ar
COVID-19 testa rezultatiem

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

" Analizéja 4314 pacientus ar COVID-19 laika no 3.marta lidz 10.aprilim 2020. g.

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

140 -

120 4

100 -

80

Patients, No.

60 -

40-

20

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

Most recent vitamin D level before COVID-19 test
31
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Vairak neka 200 starptautisku ekspertu atklata vestule:
COVID-19 upuri ar D vitamina deficitu

® Augstaks D vitamina limenis asinis ir saistits ar zemaku SARS-CoV-2 infekcijas limeni.

® Augstaks D vitamina limenis ir saistits ar mazaku smagu gadijumu risku
(hospitalizaciju, atrasanos ITP vai navi).

= Intervences pétijumi (ieskaitot RKP) norada, ka D vitamins var but loti efektivs
arstesana.

" Daudzi raksti atklaj vairakus biologiskos mehanismus, ar kuriem D vitamins ietekmeé
COVID-19.

= Celonsakaribas secinajumu modelésana, intervences pétijumi un biologiskie
mehanismi norada, ka D vitamina ietekme uz COVID-19 |oti iespéjams ir

célonsakariba, ne tikai korelacija.
32
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Petre Cristian llie et al., 2020.g. maijs

= Seneca pétijums (Lips P et al., 2019) parada, ka Spanija vid. vitamina D limenis ir 11,2
ng/ml; Ziemeleiropas valstis 18 ng/ml; Sveicé veco lauzu apripes namos 9,2 ng/ml;

Italija sievietém péc 70 g. v. mazak neka 12 ng/ml.

= Konstatéts, ka pastav |oti ciesa korelacija starp vid. vitaminu D 22,7 ng/ml un

COVID-19 gadijumu skaitu uz 1 mlj iedzivotaju skaitu un miruso skaitu uz 1 mlj iedz.
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Petre Cristian llie et al., 2020.g. maijs, vitamina D limenis 16 ng/ml
un 32 ng/ml ietekme uz COVID-19 gadijumu skaitu uz 1 mlj iedz.

Short Communication | Published: 06 May 2020 '
- The role of vitamin D in the prevention of coronavirus
disease 2019 infection and mortality

Petre Cristian llie 8 Simina Stefanescu & Lee Smith

Aging Clinicol and Experimental Research 32, 1195-1198(2020) | Cite this article

Mean vitamin D levels per country versus
COVID-19 cases/1M population
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Petre Cristian llie et al., 2020.g. maijs, vitamina D limenis 16 ng/ml
un 32 ng/ml ietekme uz miruso skaitu no COVID-19 uz 1 mlj iedz.

Short Communication | Published: 06 May 2020

The role of vitamin D in the prevention of coronavirus
disease 2019 infection and mortality

Petre Cristian llie &2 Simina Stefanescu & Lee Smith
Aging_Clinical and Experimental Research 32, 1195-1198(2020 Mean vitamin D levels per country versus
COVID-19 mortality/1M population
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llie, P.C., Stefanescu, S. & Smith, L. The role of vitamin D in the prevention of coronavirus disease 2019 infection and
mortality. Aging Clin Exp Res 32, 1195-1198 (2020). https://doi.org/10.1007/s40520-020-01570-8
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EDITOR’S CHOICE

Low plasma 25(0OH) vitamin D level is associated with
increased risk of COVID-19 infection: an Israeli
population-based study

Eugene Merzon'? (), Dmitry Tworowski®, Alessandro Gorohovski®, Shlomo Vinker'?,
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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“To conclude, the plasma 25 (OH)D level under - Age Covid-19
20 ng/mL almost doubled the risk for Fig. 3. The likelihood of hospitalization due to COVID-19 according
hospitalization due to the COVID-19 infection to two-risk factors: the low or high vitamin D levels and age
in the Israeli studied cohort.” groups, classified by: 0-25, 25-50, 50+ years. Most of the patients

with the low vitamin D were COVID-19-P as shown on the
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Augstaks D vitamina limenis asinis ir saistits ar zemaku
COVID-19 infekCijaS limeni (H W Kaufman, M F Holick et al., PLOSONE, sept. 2020)

= N=191177
" No marta lidz junijam 2020.g.

PLOS ONE '

& oOPEN ACCESS P PEER-REVIEWED

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
N

-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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COVID 19 Positivity Rate
191,779 Patients

SARS-CoV-2 Positive Rate
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Article
- Vitamin D Deficiency and Outcome of

COVID-19 Patients

Aleksandar Radujkovic !, Theresa Hippchen 2, Shilpa Tiwari-Heckler 2, Saida Dreher ?,
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Vitamina D deficits un pacientu ar COVID-19 slimibas rezultats

(A Radujkovic et al., Nutrients , sept 2020)

Stacioneto pacientu izdzivosana atkariba no vitamina D limena
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Vitamina D deficits un pacientu ar COVID-19 slimibas rezultats

(A Jain et al., nov 2020)

nature ? scientific reports ? articles ? article

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

Anshul Jain, Rachna Chaurasia, Narendra Singh Sengar, Mayank Singh &3, Sachin Mahor & Sumit Narain

Scientific Reports 10, Article number: 20191 (2020) | Cite this article
199k Accesses | 1252 Altmetric | Metrics
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Vitamina D deficits un pacientu ar COVID-19 slimibas rezultats

(A Jain et al., nov 2020)
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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)

" 212 hospitalizetajiem COVID-19 pacientiem 96% pacientu bija viegla COVID-19 gaita
un D vitamina limenis bija virs 30 ng/ml.

100

= Vairak neka 50% pacientu ar smagu 5
vai kritisku COVID-19 gaitu 80 -
bija D vitamina deficits - imenis : |
20 ng/ml vai zemaks. 50 | —’ | ;:“:'vimo
. 7 I M Deficient
= Suplementacija ar D vitaminu a5 >
iesp€jams uzlabo klinisko 205
gala rezultatu! ] N | =

Mild Covid-19 Ordinary Severe Critical
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SARS-CoV-2

~Y Y \\
;/ Pulmonary alveoli
A Cytokines '

» storm

{} COVID-19

Vitamin D

y Viral replication

T Physical barrier

T Cellular natural immunity

T Adaptive immunity: L Th1/Th17
CD4*T cells, {TNF-a, LIFN-y 53
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Vitamina D ietekme uz elposanas organiem

= Plausas samazina asinsvadu caurlaidibu un samazina

$nu apoptozi, nodroginot bronhu un plausu py G,
aizsardzibu .
Samazina IL-12, TNF alfa MeChamsmS
Pallellna IL_lO [ActionsofVitaminD u::,::;
7-dehydrocholesterol
Inhibé TH1 (pirma tipa T helperi) SGnu proliferaciju e | St
VB (290-3150m)  Skin VINF-q, IFN-y
Sekme TH2 (otra tipa T helperi) aizsargfunkciju Lagm
Vitamin D3 ¥ hmmmm“. { Inflammatory
. . — — e cytokines/chemokines Process
Palielina makrofagu autofagiju s
. . Vv - . . . - ZS{ON').\‘;:Wn 0 — Lotal la:::toxilmon —>  Active 1,25(0H),0 umh (wacertetion)
Samazina parenhimatozo sunu iekaisuma citokinus w owar) Se—
. . - . / Lung protection VOR
Samazina antigénu slodzi e m— m}m T——
{Cellapoptosis < LRAS
Samazinoties iekaisumam, uzlabojas plausu funkcija OL i
¥ Antigen

Dos Santos et al. Arch Endocrinol Metab.
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Vairak neka 200 starptautisku ekspertu atklata vestule:
COVID-19 upuri ar D vitamina deficitu

= D vitamins ir butisks, tacu lielakajai dalai cilvéku D vitamina nepietiek. Divas izplatitas
nepietiekamibas definicijas: ir deficits <20 ng/ml, kas ir vairuma valdibas organizaciju
meérkis, un nepietiekamiba <30 ng/ml, kas ir vairaku medicinas sabiedribu un
ekspertu meérkis. Parak daudziem cilvekiem D vitamina limenis ir zem Siem mérkiem.
D vitamina deficita raditaji ir <20 ng/ml lielakaja dala pasaulé parsniedz 33%
iedzivotaju un nepietiekamiba <30 ng/ml pasaulé ir krietni virs 50% (daudzas valstis
pat daudz augsta kl) (Palacios & Gonzalez ‘14; Cashman et al ‘16; van Schoor & Lips ‘17). leve rojami sliktaks
vitamina D deficits ir ziema un vairakam iedzivotaju grupam ir ievérojami lielaks
deficits: cilveki ar lieko svaru, cilveki ar tumsu adu un apriapes namu iedzivotdiji.

= Sis padas grupas saskaras ar paaugstinatu COVID-19 risku.
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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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Vairak neka 200 starptautisku ekspertu atklata vestule: COVID-
19 upuri ar D vitamina deficitu

= Pjeradits, ka katru dienu ir nepiecieSami 3875 SV (97 mikrog), lai 97,5% cilvéeku
sashiegtu 20 ng/ml un 6200 SV (155 mikrog) sasniegtu 30 ng/ml (Heaney et al. 2015; veugelers,
Ekwaru 2014) UN SIS devas ievérojami parsniedz nacionalas vadlinijas ieteikto. Diemzél
zinojuma, ko noteica ASV RDA, bija pielauta statistiska kltda, kur nepiecieSama
vitamina D uznemsana tika apréekinata 10x par zemu. Akadémiskaja literattra daudzi
uzsaukumi mainit Sis devas un palielinatu oficialas ieteiktas devas vél nebija mainitas
lidz COVID-19 atnaksanai. Tagad daudzos dokumentos noradits, ka vitamins D
ietekmeé COVID-19 daudz spécigak neka vairums citu veselibas apstaklu, palielinot

risku, ja [imenis ir <30 ng/ml un ieverojami lielaku risku, ja limenis ir <20 ng/ml.

58



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
’% 702 43 5000 - 4591 20 -
S . 15.3%
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Vairak neka 200 starptautisku ekspertu atklata vestule:
COVID-19 upuri ar D vitamina deficitu

u LidzSinéjie pieradijumi liecina par iespéju, ka COVID-19 pandémijas laika
inficéjas cilvéki ar zemu D vitamina limeni un naves gadijumi notiek

galvenokart cilvékiem ar vitamina D deficitu. Nepieciesams steidzami apkopot

vairak datu par vitaminu D.

" Bet, pat, ja nav vairak datu, pieradijumu parsvars norada, ka, paaugstinot D
vitaminu, meés palidzetu samazinat infekciju, hospitalizaciju ITP un naves

gadijumus.
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Toksicitate, lietojot
vitaminu D ir reti
sastopamal!

To ir gruti panakt!
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Vairak neka 200 starptautisku ekspertu atklata vestule:
COVID-19 upuri ar D vitamina deficitu

» Drosibas dati pédéjos gadu desmitos liecina, ka D vitaminam ir loti zems risks:
toksicitate arkartigi reti sastopama pie musu sniegtajiem ieteikumiem. Nepietiekama
vitamina D Iimena risks ir daudz lielaks neka si skietama [imena risks, lai nodrosinatu
lielako dalu aizsardzibas pret COVID-19. Tas 1pasi atskiras no narkotikam un vakcinam.
D vitamins ir daudz drosaks neka steroidi, piem., deksametazons, kas ir vispienemtaka
arstésanas sastavdala un ir pieradijusi ari lielu COVID-19 terapijas ieguvumu. Vitamina

D drosiba vairak lidzinas sejas maskam.

" Nav jagaida turpmakie kliniskie petijumi, lai palielinatu
kaut ko tik drosu un it ipasi noversot augsto vitamina D
deficitu/nepietiekamibu. Tam vajadzétu bt prioritatei.
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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
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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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Vairak neka 200 starptautisku ekspertu atklata vestule:
COVID-19 upuri ar D vitamina deficitu

" Tapéc meés nekavejoties aicinam visas valdibas, arstus un veselibas aprupes darbiniekus
visa pasaulé ieteikt un 1stenot pieauguso iedzivotaju grupam piemerotus pasakumus, lai
palielinatu vitamina D limeni vismaz lidz pandémijas beigam. Konkreéti:

= 1.leteikt uznemt pietiekosSu vitaminu D daudzumu, lai sasniegtu 25(0OH)D seruma
Iimeni virs 30 ng/ml, kas ir plasi apstiprinatais vitamina D minimalais limenis, kas ir
balstits uz pieradijumiem, lai samazinatu COVID-19 risku.

= 2. leteikt pieaugusajiem D vitamina uznemsanu deva 4000 SV (100 mikrog) diena (vai
vismaz 2000 SV, ja nav iespéjams noteikt vitamina D [imeni). 4000 SV tiek plasi uzskatits

par drosu.

(Oficialajas vadlinijas pielaujamais daudzums 4000 SV ir: NAM (ASV, Kanada), SACN (Lielbritanija), EFSA (Eiropa), ASV Endokrinlogijs
biedriba (starptautiska), Ziemelvalstis, Niderlande, Australija, Jaunzélande, AAE, Australija, Amerikas Geriatrija biedriba. Neviena
organizacija nenosaka zemaku pielaujamo uznemsanas robezu. ASV NAM pazinoja, ka “4000 SV visticamak nerada nelabvéligu

ietekmi uz veselibu risku gandriz visiem cilvékiem". [Giustina et al '20]) .
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Vairak neka 200 starptautisku ekspertu atklata vestule:
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m 3. lesakiet pieaugusajiem ar paaugstinatu risku lieka svara dél, tumsu adu vai
aprupes majas esosajiem var but nepiecieSama lielaku devu uznemsana (piem., 2x
lielaka). Vitamina D noteikSana var palidzét izvairities no parak zema vai parak augsta
D limena.

u 4. lesakiet pieaugusajiem, kuri vél nesanem ieprieks minétas devas, katru dienu
uznemt 10 000 SV (250 mikrog) 2-3 nedélas (lidz sasniedz 30 ng/ml, ja laboratoriski
iespéjams noteikt), kam seko iepriek¥minétas dienas devas. Si prakse tiek uzskatita
par drosu. Organisms var ari sintezét vairak saules gaismas rezultata (piem., vasaras
diena pludmale). Art NAM (ASV) un EFSA (Eiropa) lieto apziméjumu “Nav novérota
nelabveliga ietekme” pat, ja to lieto ka ikdienas uzturvielas devu.

71



G
Cad

TAFI]A% OSTCoporozes’ = - -
i 2sImnNIca - RSt

Vairak neka 200 starptautisku ekspertu atklata vestule:
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= 6. Nosakiet visiem hospitalizétiem COVID-19 pacientiem 25(OH)D limeni un
arstéjiet ar kalcifediolu vai D3, lai vismaz novérstu D vitamina nepietiekamibu
<30 ng/ml, iespéjams, izmantojot protokolu péc Castillo et al., 2020 vai Rastogi et al.,
2020, kamer nav radtti labaki uz pieradijumiem balstiti protokoli.

= Zinami daudzi faktori, kas predisponé cilvékus paaugstinatam SARS-CoV-2 iedarbibas
riskam, piem., vecums, virietis, blakus slimibas, bet nepietiekams D vitamins
neapsaubami ir visvieglak un atrak modificéjams riska faktors ar bagatigiem
pieradijumiem, lai atbalstitu labvéeligu galarezultatu. D vitamins ir Iéts un tam ir
nenozimigs risks, salidzinot ar iespéjamo ievérojamo COVID-19 risku.
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Vairak neka 200 starptautisku ekspertu atklata vestule:
COVID-19 upuri ar D vitamina deficitu

" Lidz 2021. gada 16. janvarim Atklato vestuli parakstija: 215 parakstitaji, 108
profesori, 127 parakstitaji ar medicinisko gradu, 109 parakstitaji ar doktora

gradu no 33 valstim.

= 123 parakstitaji ar personigo uznemsanu vismaz 4000 SV diena, 28

parakstitaji ar personigo uznemsanu vismaz 10 000 SV diena.

" Vienigais no Latvijas arstiem, kurs parakstija
atklato vestuli lidz sim ir INGVARS RASA!
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Vairak neka 200 starptautisku ekspertu atklata véstule:
COVID-19 upuri ar D vitamina deficitu. Véstulé izteiktais apkopojums ar >215 parakstiem:

Dr. Karl Pfleger, PhD Al & Computer
Science, Stanford. Former Google
Data Scientist. Biotechnology
Investor, AgingBiotech.info, San
Francisco, CA, USA. (organizing
signatory)

4000 IU /7000 IU

Dr. Gareth Davies, PhD Medical
Physics, Imperial College, London,
UK. Codex World’s Top 50 Innovator
2019. Independent Researcher.
Lead author of “Evidence Supports
a Causal Role for Vitamin D Status
in COVID-19 Outcomes.” (organizing
signatory)

4000 IU 10,000 IU

Dr. Bruce W Hollis, PhD. Professor
of Pediatrics, Medical University of 4000 IU 6000 IU

South Carolina, USA.
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Kopsavilkums

" 82,2% pacientu ar COVID-19 trukst vitamins D.
" COVID-19 pozitivi pacientiem vitamina D deficits palielinaja inficésanas
risku par 54,5%.

" Pacientiem ar zemu vitamina D statusu var but smagaka COVID-19 gaita.

= Pacientiem, kuriem bija COVID-19 un zems vitamina D limenis, bija ar
augstaki iekaisuma markieri, CRO, feritina un D-diméra raditaji.

= Blakus slimibas, piem., hipertensija, cukura diabéts un aptaukosanas ir
saistitas ar zemu vitamina D stavokli. Viniem COVID-19 dél bija ilgaks
uzturésanas laiks slimnicas.
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Kopsavilkums

= Jaidentificé un jaarsté cilvéki ar vitamina D deficitu, it 1pasi tas attiecas uz

augsta riska cilvékiem, piem., vecaka gadagajuma cilveki, pacienti ar blakus
slimibam, pansionata iemitnieki.

® COVID-19 pacientiem, kuriem bija pietiekams D vitamina limenis, mirstibas
risks no slimibas bija par 51,5% mazaks un ievérojami samazinajas
komplikaciju risks.
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SOBRID PASAULE NOTIEK APM. 40 PETIJUMU PAR VITAMINA

D LIETOSANU UN TA DEVAM UN COVID-19!

79



\

/
Paldies Dievam! Mums —‘\

ir vitamins D, kas )
uzlabo veselibas
galarezultatus
slimajiem ar COVID-19!

- T T /




"TREVITAS OSTCOpOTozes : - .
un kaulu metab(.)lo a SI I m n Ica %&@SE%%I?A

RIGAS AUSTRUMU KLINISKA UNIVERSITATES SLIMNICA

Jazeps Pigoznis, Saskana (1960)
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