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Vitamin D and COVID-19

John P Bilezikian'>'!, Daniel BikleZ, Martin Hewison?, Marise Lazaretti-Castro*, Anna Maria Formenti®,
Aakriti Gupta®’-®, Mahesh V Madhavan®’, Nandini Nair', Varta Babalyan®, Nicholas Hutchings':'1°
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Exploring links between vitamin D deficiency
and COVID-19

Mradul Mohan'®, Jerin Jose Cherian =2%, Amit Sharma'2 =

1 Parasite-Host Biclogy Group, Mational Institute of Malaria Research, New Delhi, India, 2 Division of Basic

Medical Sciences, Indian Council of Medical Research, Mew Delhi, India, 3 Structural Parasitology Group,
Inte mational Centre for Genetic Engineering and Bictechnology. Mew Delhi, India

T Vitamin D : an immunomodulator
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Vitamin D and survival in COVID-19 patients: A quasi-experimental study

e M * = -.|_ ..';\:1 s _ S _ \.l L - *® - . * .
Cedric Annweiler ™™, Bérangere Hanotte ", Claire Grandin de I’Eprevier %,
. f . . d iy o d,ol

Jean-Marc Sabatier ', Ludovic Lafaie “, Thomas Celarier %"

« Mia 600N armo 1o oTopa 80000 IU vitD pexpel eva pnva meiv tnv
Siayvwon Covid 19

« Ouada cLYKPIONG XWEIC CLUTTANPWUA
¢ JKOTTOG : BvNTOTNTA , KAIVIKN AVTATTOKQION

« EmPicoon: 82.5 % ammo Tnv opada mapeuPaocng, 44.4% ouada
oLYKPIONG

e JOUTTEQACHA: N XopNnynon Rirauivng D oxemni{otav e AiyoTeEQO
ooPapr VOO O KAl KAALTEEPN €TTIRION

Elsevier 2020



Vitamin D Status and COVID-19 Clinical Outcomes
in Hospitalized Patients

Betsy Szeto, Jason E. Zucker, Elijah D. LaSota, Mishaela R. Rubin, Marcella D.
Walker, Michael T. Yin & Adi Cohen

« 93 aoBeveic BeTIKOI OTOV 10 €iXAV METPNOEI TNV PITauivn d pExe! Eva Xpovo
TTOIV.

« Avemmapkelia 25(0OH)D < 20 ng/ml

« [MPWTELOVTA KATAANKTIKA ONEIQ: KATAOTAOH €060V, BVNTOTNTA, NUEPES
VOONAEIAG, SIQCWANVWON, VEPPEIKN AEITOLPYIA.

« AELTEQLOYEVN KATAANKTIKA ONUEIQ: SEIKTEC PAEYUOVNG

« [1EQICCOTEPESC CLVVOOLPOTNTEC OTNV OUAdA TTOL EiXeE PETPNON TNG d
« 37.6% cixav vitd <20 ng/ml

« AVETTQPKEIQ O€ PIKPOTEON NAIKIA KAI XWPEIG TIOONYOLUEVN TTVELUOVIKH
TTOOOPROAN

« Aev PpeBnke cvoxeTion peTalL PiIrapivne D kal KAIVIKNG EKRaong

Endocrine Research 2021



COVID-19 fatalities, latitude, sunlight, and vitamin D

Paul B. Whittemore PhD *

O apIBuOC TV BavaTtwy avfaveral OCO ATTOUAKPOLVETAI HIC
XWEA A1TO TOV lonuEPIVO

YTTO0eoN: TTANBLOPOG PE PEYANDTEQN EKBEC OTOV NAIO EXEI
AIYOTEQN AVETTAPKEIA O€ PITAPIVN KAl OPA HIKPOTEPN TTIBAvVOTNTA
Bavarouv amo Tov covid

[ECOYPAPIKO TTAATOC TNC TTEWTELOLOAC KABE XWEAC (88 xwWPEG)

— ItaAia, Kiva e€aipeon

YTATIOTIKO ONUAVTIKN CLOXETION UETAEL YEWYPAPIKOL TTAOTOLC KAl
OvnToTnTa aT1o TOoV covid 19

American Journal of Infection Control 2020



“Effect of calcifediol treatment and best available therapy versus best
available therapy on intensive care unit admission and mortality among
patients hospitalized for COVID-19: A pilot randomized clinical study”

Marta Entrenas Castillo ®, Luis Manuel Entrenas Costa ™*, José Manuel Vaquero Barrios “,
Juan Francisco Alcala Diaz °, José Lopez Miranda °, Roger Bouillon °,
José Manuel Quesada Gomez

[ Enroliment ] Assessed for eligibility (n=76)

»| Excluded (n=0)

Randomized (n=76)

[ Allocation ]
Allocated to calcifediol treatment (n=50) Allocated to no calcifediol treatment (n=26)
+ Received allocated standard intervention + Received allocated standard intervention

(n=50) (n=26)

Received calcifediol treatment Did not receive calcifediol treatment
L]

[ Follow-Up
Lost to follow-up (n=0) Lost to follow-up (n=0)
Discantinued intervention (n=0) Discontinued intervention (n=0)

¥ IL Analysis _] L

Analysed (n=50) Analysed (n=26)
+Excluded from analysis (n=0) + Excluded from analysis (n=0)

Journal of Steroid Biochemistry and Molecular Biology 2020



“Effect of calcifediol treatment and best available therapy versus best
available therapy on intensive care unit admission and mortality among
patients hospitalized for COVID-19: A pilot randomized clinical study”

Marta Entrenas Castillo ®, Luis Manuel Entrenas Costa ™*, José Manuel Vaquero Barrios “,
Juan Francisco Alcala Diaz °, José Lopez Miranda °, Roger Bouillon °,
José Manuel Quesada Gomez

Table 3
Requirements for admission to the Intensive Care Unit, in patients hospitalized
with COVID-19 (treated or not with caleifediol).

Without Calcifediol ~ With Calcifediol p value
Treatment (n = 26)  Treatment (n = (1d712:2,
Sﬂ] Fischar Test
Meed for ICU =0.00]
Not requiring 13 (50) 49 (98)
IcU, n (%)
Requiring ICU, 13 (50) 1(2)

n (%)



Short term, high-dose vitamin D supplementation for
COVID-19 disease: a randomised, placebo-controlled,
study (SHADE study)

Ashu Rastogi,’ Anil Bhansali,! Niranjan Khare,? Vikas Suri,? Narayana Yaddanapudi,?
Naresh Sachdeva,! G D Puri,® Pankaj Malhotra @ 2

CONSORT Flow Diagram

( Enroliment ] Assessed for eligbity (n=89)

Excluded (n=49)
O Nat meeting nclusion cntena (n=6)
P e 6 required invasive ventilation
0 Other reasons (n=8)
e 4 250H)D>20 ngmi
e 3 uncontrolied hyperglycemia
e 1 chvonic kidney disease
Dedined to particpate (n=35)

| Randomized (n=40) ]

L { Allocation | A
Allocated to intervention (n=16) Allocated to intervention (n=24)
» Recarved allocated mtervention (n= 16) « Recewed aliocated intervention (n=24 )
« Drd not receve allocated ntervention (give « Did nct receive allocated ntervention (give
reasons) (n=0) reasons) (n=0)
l [ Follow-Up ]
Lost to follow-up (give reasons) (n=0) Lost to follow-up (give reasons) (n= 0)
Discontinued mtervention (give reasons) (n=0) Discontinued intervention (grve reasons) (n=0)
. [ Analysis l

« Excluded from analysis (gve reasons) (n=0) « Exduded from analysis (gve reasons) (n=0)

Analysed (n= 16) ‘ Analysed (n=24)

Figure 1 CONSORT diagram depicting participant inclusion, exclusion
and flow during the study.

Postgradmed;] 2020



Short term, high-dose vitamin D supplementation for
COVID-19 disease: a randomised, placebo-controlled,
study (SHADE study)

Ashu Rastogi,’ Anil Bhansali,! Niranjan Khare,? Vikas Suri,? Narayana Yaddanapudi,
Naresh Sachdeva,! G D Puri,® Pankaj Malhotra @ 2

3

Table 2 Change in the levels of serum inflammatory markers in the
two groups during follow up

Intervention group Control group

(N=16) (N=24) P-value
A Vitamin D (ng/ml) 42.4 (39 to 48.8) 5.1 (0 to 12.3) <0.001*
A D-dimer(g/L) —80.0 (-308.0t0 13.2) -31.2(-202 to 0) 0.241
A Fibrinogen (ng/ml) —0.9(-2.0to -1.0) —0.04 (-1.02 to 0.0) 0.001*
ACRP(ng/ml) -0.3(-1.4100.2) 0.0 (-091t00.3) 0.507
A Procalcitonin (mg/L)  0.00(-0.2 to 0.7) —0.1 (-0.60 to 0.04) 0.260

*p<0.05 considered significant.

Data represented as median (Inter-quartile range).
A: Last available value-Baseline value.

CRP, C-reactive protein.
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Vitamin D status is not associated with clinical severity of COVID-19

in pregnant women
Arzu Bilge Tekin' C - Murat Yassa'© - Pinar Birol' © - Sakine Nisa Unlu'© - Turan Sahin'© - Ayca Miray Buran'
Esra Ayanoglu'© . Niyazi Tug’
Table 2 The characteristics of pregnant women with COVID-19 and primary outcomes according to vitamin D status
Vitamin D deficiency (< 50 nmol/L) (n = 111) Adequate vitamin D (= 50 nmol/L) (n = 36)
Mean SD Mean SD P
Age (year) 27.81 5.32 28.50 4.57 0.487*
BMI (kg/m?) 28.18 4.84 29.27 4.78 0.237°
Gestational week 27.32 9.49 28.47 8.20 0.513*
Hospitalization (days) 9.97 4.70 10.05 3.73 0.9247
Exist (n(%)) Absent (n(%)) Exist (n(%)) Absent (n (%)) P ()_;)
Comorbidity 11 (9.9) 100 (90.1) 5(13.9) 31(86.1) 0.505° (0.444)
Ist 2nd 3rd Ist 2nd 3rd A
Trimesters 15 (13.5%) 35 (31.5%) 61 (55%) 2(5.6%) 11 (30.6%) 23 (63.9%) 0.391° (1.877)
Exist (n (%)) Absent (n (%)) Exist (n (%)) Absent (n (%)) P (f)
Pulmonary involvement 100 (90.1% 11 (9.9%) 34 (94.4%) 2(5.6%) 0.424° (0.639)
O, not required Received O, O, not required Received O, PGA

(mild to moderate)

(severe to critical)

(mild to moderate)

(severe to critical)

Clinical severity

Clinical severity
(excluding those
with supplementa-

tion, n = 90)

90 (81.1%)
50 (83.3%)

21 (18.9%)
10 (16.7%)

24 (66.7%)
22 (73.3%)

12 (33.3%)
8 (26.7%)

0.072° (3.244)
0.264° (1.250)

SD standard deviation, /OR interquartile range, BM/ body mass index

“Independent samples T test

PPearson Chi-square test

Eur J Nutr 2021
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Is vitamin D deficiency arisk factor for COVID-19 in children?

Kamil Yilmaz? | Velat Sen?

Material and Methods: This study includes 40 patients who were diagnosed to have
COVID-192 and hospitalized with the real-time reverse transcription polymerase chain
reaction method, 45 healthy matched control subjects with vitamin D levels. The age
of admission, clinical and laboratory data, and 25-hydroxycholecalciferol (25-OHD)
levels were recorded. Those with vitamin D levels which are below 20 ng/ml were

determined as Group 1 and those with 220 ng/ml as Group 2.

Results: Patients with COVID-19 had significantly lower vitamin D levels 13.14 ug/L
(4.19-69.28) than did the controls 34.81 (3.8-77.42) ug/L (p<.001). Patients with
COVID-19 also had significantly lower serum phosphorus (4.09 +0.73 vs. 5.06 + 0.93 vs.
(U/L) (p<.001)) values compared with the controls. The symptom of fever was sig-
nificantly higher in COVID- 19 patients who had deficient and insufficient vitamin D
levels than in patients who had sufficient vitamin D levels (p = .038). There was a negative

correlation found between fever symptom and vitamin D level (r=-0.358, p=.023).

Pediatric Pulmonology 2020



Vitamin D, Covid-19 and Children

E.J. Molloy**, N. Murphy>°

« Ta maibia oTNV eVTATIKA €iXaV XapnAoTepn Bitauivn D og moavn
onyaiuia.

« Avemmapkela Birapivng d cuoxetidetal pe empPePaiduEVn onwaluia
KAl KOKN TTOPOYVWOoNn.

« Emmmeba aABoupivne , mpwTeiveG oLlELENG KAl AIOSIAALON,
eNeLOEPOI ETAPOAITEC TNC d

« Emapkeia Birapivng D. MeyaALTepec SO0EIC BITapivng Sev exel
ATTOSEIXTEI OTI EIVAl OPENIUES

Ir Med J; Vol 113; No 4; P59
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Vitamin D deficiency aggravates COVID-19:
systematic review and meta-analysis

Marcos Pereira, Alialdo Dantas Damascena, Laylla Mirella Galvao Azevedo,
Tarcio de Almeida Oliveira & Jerusa da Mota Santana
¢ META-AVAALON PEAETV TTAPATAPNONC

« KataAnkTikO onueio : avemapkeia Birapivng D kal aputnta vooou
Covid 19

« AOBeveiC pe coPapn VOO O eixav 65% TTEQICCOTEQN AVETTAPKEID
BiTapivng d o€ oxeon pye AoBEeVEIC PE TTIO NTTIA VOO O.

« EI6IKOTEPO OTOLS NAIKIUEVOLC

« AVATIVELOTIKA TTOOPANUATA CLOXETION PE AVETTAPKEID BiTapivng D

Critical Reviews in Food Science and Nutrition 2020



Vitamin D deficiency aggravates COVID-19:
systematic review and meta-analysis

Marcos Pereira, Alialdo Dantas Damascena, Laylla Mirella Galvao Azevedo,
Tarcio de Almeida Oliveira & Jerusa da Mota Santana

« AtV TTAPATNENONKE CLOXETION KETAEL EANEIYNGS PITAPiVNG d Kal
Kivéuvou voonong atmo Covid 19

« Emmapkn Siatpogn eival armrapaitnTn yia TNV LYEIA

« AIOPOWON TNG AVETTAPKEIAG €iVAI CNUIAVTIKN YIA TNV LYEIA aveCAPTNTA
ATTO CLVOONEOTNTES

Critical Reviews in Food Science and Nutrition
2020



Low vitamin D levels do not aggravate el
COVID-19 risk or death, and vitamin D
supplementation does not improve outcomes
In hospitalized patients with COVID-19: a meta-
analysis and GRADE assessment of cohort
studies and RCTs

Jie Chen'’, Kaibo Mei*!, Lixia Xie”, Ping Yuan®, Jianyong Ma®, Peng Yu®, Wengen Zhu’, Chunhua Zheng'” and
¥iao Liu®3 1™

Nuftritional Journal 2021
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Fig.1 Flow chart of study selection in this meta-analysis
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Low vitamin D levels do not aggravate s
COVID-19 risk or death, and vitamin D
supplementation does not improve outcomes
in hospitalized patients with COVID-19: a meta-
analysis and GRADE assessment of cohort
studies and RCTs

Jie Chen'’, Kaibo Mei®!, Lixia Xie®, Ping Yuan®, Jianyong Ma®, Peng Yu®, Wengen Zhu’, Chunhua Zheng'* and
Xiao Liu®%''@

A Risk of COVID-19 infection C Mortality
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Flg. 2 Forest plot showing the assodation between serum vitamin O level and risk of COVID-19 infaction and death in patients with COVID-19.
A-B: COVID-19 infection, vitamin [ was analyzed as a catagorical variable (A upper) or continuous variable (B: lower). C-D: Death, vitamin

[ was analyzed as a categorical variable (C: upper) or continuous variable (D: lower). (Continuous variable: vitarnin D per 10ng/mi increase).
Abbreviations: COVID-19, coronavirus disease 2019; OR, odds ratio; O, confidence interval; IV, inverse varance; SE, standard ermor




=~

Low vitamin D levels do not aggravate P
COVID-19 risk or death, and vitamin D
supplementation does not improve outcomes
in hospitalized patients with COVID-19: a meta-
analysis and GRADE assessment of cohort
studies and RCTs

Jie Chen'', Kaibo Mei®!, Lixia Xie®, Ping Yuan®, Jianyong Ma®, Peng Yu®, Wengen Zhu’, Chunhua Zheng'* and
Xiao Liu®%'7'@®

A ICU admission

Experimental Control Odds Ratio Odds Ratio

Study o { ! e 5l s ) 21 -H, Ra % Cl - 5% ClI
Castillo, 2020 1 50 13 26 46.0% 0.02(0.00,0.17) + W———
Murai,2021 19 119 25 118 540% 0.71[0.37,1.37)
Total (95% Cl) 169 144 100.0% 0.14 [0.00, 4.90]
Total events 20 38

i R - - = = = : : T : :
Heterogeneity: Tau®= 6.03, Chi*= 1036, df=1 (P = 0.001), F= 90% 0.01 01 1 10 100

Testfor overall eflect: 2=1.09 (P = 0.26) Favours vit D supplement Favours control

B Death
Vitamin D supplement Control Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Castillo, 2020 0 50 2 26 361% 010[0.00,210) * =
Murai, 2021 ] 119 6 118 639% 1.53[0.53,4.43) ——
Total (95% Cl) 169 144 100.0% 0.57 [0.04, 7.78) | e ETT—
Total events 9 8

Heterogeneity: Tau®*= 2.50; Chi*= 2.82,df=1 (P =0.09), F= 64%

Testfor overall effect Z= 0.43 (P = 0.67) o.01 . : 0 1

Favours vit D supplement Favours control

Flg. 3 Forest plot showing the effect of vitamin D supplements on ICU admission and death in hospitalized patients with COVID-19. A: ICU
admission; B: Death. Abbreviations: COVID-19, coronavirus disease 2019; OR, odds ratio; Cl, confidence interval; IV, inverse variance; SE, standard
error




« The present study showed that: (i) vitamin D deficiency
(<20 ng/ml) or insufficiency (< 30 ng/ml) was not associated with
a significantly increased risk of COVID-19 infection or in-hospital
death (P=0.56). (ii) A T0ng/ml increase in serum vitamin D was
not significantly linked to an increased risk of COVID-19 infection
or in-hospital death. (iii) Vitamin D supplements did not improve
clinical outcomes in patients with COVID-19. Overall, our study
suggested no significant association between vitamin D level,
COVID-19 infection, and outcomes and no benefit of vitamin D
supplementation in hospitalized patients with COVID-19.



Vitamin D supplementation and clinical outcomes in COVID-19:
a systematic review and meta-analysis

R. Pal' - M. Banerjee” - 5. K. Bhadada'© - A. J. Shetty' - B. Singh® - A. Vyas®

g Articles identified through database searching
B (n=718)
.‘E PubMed/MEDLINE (n=192), Scopus (n=338), Web of Science (n=188})
s
=
o r.
] Articles after duplicates removed
(n=522)
o8
=
: .
& Articles excluded (n=486)
c% Articles screened at title Herelevant: ailelzs ived fi
and abstract level rrelevant articles retrived trom
(n=522) PubMed/MEDLINE, Scopus
L and Web of Science databases
Full text articles excluded (n=23)
£
= *  Reviews (n=13)
En Full text articles +  Comments (n=6)
k= "sseSSE(I{:E':Z;'g'b'I'I"‘ *  Outcomes not reported in terms of
2" |
L mortality/ICU admission (n=3)
_ Incomplete data (n=1)
E &
- Studies included in
% systematic review and
= meta-analysis
(n=13)

Journal of Endocrinological Investigation 2022



Vitamin D Control/Placebo 0Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Jevalikar et al. (2021) 1 128 3 63 5.6% 0.17[0.02,1.70)

Entrenas Castillo et al. (2020) 1 50 13 26 6.1% 0.02[0.00,0.17)

Lakkireddy et al. (2021) 2 44 5 43 78% 0.36[0.07,1.99) ——
Hernandez et al. {(2020) 2 19 20 197 85% 1.04 [0.22, 4.84] —_——
Annweiler C et al. (2020) 10 &7 5 9 88% 0.17[0.04,0.75) e

Annweiler G et al. (2020) 3 16 10 32 89% 0.51[0.12,2.19) —f—
Cangiano et al. (2020) 3 20 39 78 96% 0.18 [0.05, 0.65) s

Murai et al. (2021) 9 119 5 118 106% 1.85[0.60, 5.69] =
Alcala-Diaz et al. (2021) 4 79 90 458 11.0% 0.22[0.08, 0.61) e ——

Cereda et al. (2021) T 18 40 152 11.1% 1.78 [0.65, 4.91] .
Giannini et al. (2021) 14 36 29 55 12.0% 0.57 [0.24,1.34) -

Total (95% ClI) 586 1237 100.0% 0.41 [0.20, 0.81] >

Total events 56 259

Heterogeneity: Tau®= 0.85; Chi*= 29.42, df=10 (P = 0.001); F= 66% 50 002 051 1 1=0 500’

Testfor overall effect Z= 2.56 (P = 0.01) Favours vitamin D Favours control/placebo

Fig.2 Forest plot showing the effect (unadjusted) of vitamin D supplementation on clinical outcomes (intensive care unit admission and/or mor-
tality) in patients with COVID-19 as compared to non-use of vitamin D



Control/Placebo
Events

Vitamin D

Study or Subgroup Events Total

Odds Ratio

Total Weight M-H, Random, 95% ClI

Odds Ratio
M-H, Random, 95% ClI

2.1.1 Vitamin D supplemented pre-COVID-19 diagnosis

Hernandez et al. (2020) 2 19 20 197 9.3% 1.04[0.22, 4.84) S
Cangiano et al. (2020) 3 20 39 78 105% 0.18[0.05, 0.65]

Cereda et al. (2021) 7 18 40 152 12.2% 1.78[0.65, 4.91) T
Subtotal (95% CI) 57 427 32.0% 0.71 [0.16, 3.03] R
Total events 12 99

Heterogeneity: Tau*=1.23; Chi*=7.86,df= 2 (P=0.02); F=75%

Test for overall effect: Z= 0.47 (P = 0.64)

2.1.2 Vitamin D supplemented post-COVID-19 diagnosis

Jevalikar et al. (2021) 1 128 3 69 6.2% 0.17([0.02,1.70)

Entrenas Castillo et al. (2020) 1 50 13 26 B6.8% 0.02[0.00,0.17)

Lakkireddy et al. (2021) 2 44 5 43 8.6% 0.36 [0.07,1.98) ——
Annweiler G et al. (2020) 3 16 10 32 97% 0.51[0.12,2.19) e
Murai et al. (2021) 9 119 5 118 11.5% 1.85[0.60, 5.69) ——_—
Alcala-Diaz etal. (2021) 4 79 90 458 121% 0.22[0.08, 0.61) ——

Giannini et al. (2021) 14 36 29 55 13.0% 0.57[0.24,1.34) ——T
Subtotal (95% CI) 472 801 68.0% 0.35[0.14, 0.85] B

Total events 34 155

Heterogeneity: Tau*= 0.88; Chi*=17.63, df= 6 (P = 0.007); F= 66%

Test for overall effect. Z= 2.32 (P=0.02)

Total (95% Cl) 529 1228 100.0% 0.44 [0.21,0.91] B

Total events 46 254

Heterogeneity: Tau*= 0.88; Chi*= 27.56, df= 9 (P = 0.001); F= 67% 0 002 051 ; 150 5005

Test for overall effect: Z=2.20 (P =0.03)
Test for subgroup differences: Chi*= 065, df=1(P=0.42), F=0%

Favours vitamin D Favours control/placebo

Fig. 3 Forest plot with subgroup analysis (based on the use of vita-
min D pre- or post-COVID-19 diagnosis) showing the effect (unad-
justed) of vitamin D supplementation on clinical outcomes (intensive

care unit admission and/or mortality) in patients with COVID-19 as
compared to non-use of vitamin D
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0Odds Ratio 0Odds Ratio
Study or Subgroup log[Odds Ratio] SE Weight IV, Random, 95% ClI IV, Random, 95% Ci
Entrenas Castillo et al. (2020) -35066 1.1748 9.0% 0.03[0.00,0.30)
Alcala-Diaz etal. (2021) -18326 08541 12.2% 0.16[0.03,0.85]
Giannini et al (2021) -1.7148 07674 13.3% 018(0.04,081)
Lohia etal (2021) -01508 06103 152% 0.86 [0.26, 2 84] —
Cereda et al. (2021) 08502 05738 15.7% 234[0.78,7.21] ——e
Ling et al. (2020) (Primary cohort) -20402 04875 168% 0.13[0.05,0.34) ————
Ling et al. (2020) (Validation cohort) -09676 04104 17.7% 0.38([0.17, 0.85] ——
Total (95% CI) 100.0%  0.31([0.12,0.78)
Heterogeneity: Tau*= 1.09; Chi*= 23.25, df=6 (P=0.0007), I*= 74% =0 002 0=1 ) 1=0 500=
Testfor overall effect Z= 2.48 (P = 0.01) Favours vitamin D Favours controliplacebo
Hazard Ratio Hazard Ratio
Study or Subgroup log[Hazard Ratio] SE_Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Annweiler G et al. (2020) -09943 09282 338% 0.37[0.06, 2.28) =
Annweiler C et al. (2020) -2.2073 06629 66.2% 0.11[0.03, 040 B
Total (95% Cl) 100.0% 0.17 [0.06, 0.48) e
Heterogeneity. Chi*=1.13,di=1(P=0.29),F=12% 002 01 10 50

Testfor overall effect Z= 3.33 (P = 0.0009) Favours vitamin D Favours control/piacebo

Fig. 4 Forest plots showing the effect (adjusted) of vitamin D supplementation on clinical outcomes (intensive care unit admission and/or mor-
tality ) in patients with COVID- 19 as compared to non-use of vitamin D expressed either as pooled odds ratio (A ) or pooled hazard ratio (B)




« Vitamin D supplementation might be associated with improved
clinical outcomes, especially when administered after the
diagnosis of COVID-19. However, issues regarding the
appropriate dose, duration, and mode of administration of
vitamin D remain unanswered and need further research.
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