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 Vitamin D mechanisms related to COVID-19
 Observational studies of 25(OH)D, COVID-19
 Treatment of COVID-19 with vitamin D



Dos Santos et al. Arch Endocrinol Metab.
2020;S2359-39972020005006214.



 Cathelicidin is a polypeptide with 
antimicrobial and antiendotoxin properties.

 Cathelicidin is induced from macrophages by 
the action of 1,25(OH)2D.

 It reduces survival of viruses by puncturing 
the their surface, with or without an 
envelope.



 When the innate immune system produces 
too many pro-inflammatory cytokines, the 
resulting “cytokine storm” can damage the 
epithelial layer of the lungs, vascular system, 
and other organs as well as increase risk of 
pneumonia.

 Vitamin D reduces risk of the “cytokine 
storm”.

 Grant WB et al. Nutrients. 2020;12(6):1620.



 The elderly have more systemic inflammation 
due to “Inflamm-aging” and greater risk of 
COVID-19.

 The young have little system inflammation.
 Thus, the young are less likely to develop 

severe COVID-19.

 Franceschi C, Bonafè M, Valensin S, Olivieri F, De Luca M, 
Ottaviani E, De Benedictis G. Inflamm-aging. An evolutionary 
perspective on immunosenescence. Ann N Y Acad Sci. 2000 
Jun;908:244-54.





Kruit A, Zanen P.
Clin Biochem. 2016;
49(7-8):534-7.



Country Number of 
COVID-19 
patients

Findings re 25(OH)D
(ng/ml)

Belgium 109 M, 
77 F

inverse for M, not for F

Israel 782 OR = 1.95 (0.99-4.78)
But age more import

Mexico 172 in 
hospital

Mean = 16±7 
For <8, ORdeath =3.7 
(1.6-8.4)

Russia 22 severe
55 moderate

12±6 
18±14

Switzerland 27 PCR+: 10
PCR-:  25

UK 44moderate
17 ICU

19±15
14±7

The COVID-19 
RT-PCR test is 
a real-time 
reverse 
transcription 
polymerase chain 
reaction 
(rRT-PCR) 
test for the 
qualitative 
detection of 
nucleic 
acid from 
SARS-CoV-2



D'Avolio, A., et al. (2020). "25-Hydroxyvitamin D Concentrations Are 
Lower in Patients with Positive PCR for SARS-CoV-2." Nutrients 
12(5).

PCR, polymerase chain reaction 



 Methods In this retrospective, observational study, we 
analysed demographic, clinical and laboratory data of 
42 patients with acute respiratory failure due to 
COVID-19, treated in Respiratory Intermediate Care 
Unit (RICU) of the Policlinic of Bari, Italy, from March, 
11 to April 30, 2020.

 Mean 25(OH)D = 20±12 ng/ml. A survival analysis 
highlighted that, after 10 days of hospitalization, 
patients with 25(OH)D <10 ng/ml had a 50% 
mortality probability, while those with vitamin D ≥10 
ng/ml had a 5% mortality risk (p = 0.02).

 Carpagnano et al., J Endocrin Investigation. Aug. 9, 
2020



Carpagnano et al., 
J Endocrin Investigation. 
Aug. 9, 2020



Pizzini et al., Nutrients 2020, 12(9), 2775;



 Methods: UK Biobank recruited 502,624 
participants aged 37-73 years between 2006 
and 2010. Baseline exposure data, including 
serum 25(OH)D concentration, were linked to 
COVID-19 mortality. Univariable and 
multivariable Cox proportional hazards 
regression analyses were performed for the 
association between 25(OH)D and COVID-19 
death, and Poisson regression analyses for 
the association between 25(OH)D and severe 
COVID-19 infection.



 Results: Complete data were available for 
341,484 UK Biobank participants, of which 656 
had inpatient confirmed COVID-19 infection and 
203 died of COVID-19 infection. 25(OH)D 
concentration was associated with severe COVID-
19 infection and mortality univariably (mortality 
per 10 nmol/L 25(OH)D HR 0.92; 95% CI 0.86-
0.98; p = 0.02), but not after adjustment for 
confounders (mortality per 10 nmol/L 25(OH)D 
HR 0.98; 95% CI = 0.91-1.06; p = 0.70). Vitamin 
D insufficiency or deficiency was also not 
independently associated with either COVID-19 
infection or linked mortality.

 Hastie et al. Eur J Nutr. 2020 Aug 26;1-4.



 The 25(OH)D concentration values were 
obtained too long ago. For all-cause mortality 
rate, effect is reduced for longer follow-up.

Grant, 
Dermatoendocrinol.
2012;4(2):198-202.

In addition, too many 
confounding factors 
directly related to 
vitamin D were 
included in the 
analysis.



 Patients admitted to ITU were younger than those 
managed on medical wards (61± 12 yrs vs. 76±
15 yrs, respectively, p<0.001), with greater 
prevalence of hypertension, higher baseline 
respiratory rate, National Early Warning Score‐2 
and C‐Reactive protein level. While mean serum 
25(OH)D levels were comparable (p=0.3), only 
19% of ITU patients had 25(OH)D levels greater 
than 50 nmol/L vs. 39.1% of non‐ITU patients 
(p=0.02).

 Panagiotou, Martineau et al. Clin Endocrinol
(Oxf). 2020 Jul 3;10.1111/cen.14276.



 A study in the UK studied 70 COVID-19 patients 
aged 80±9 years admitted to a hospital in 
Slough, UK between 1 March and 30 April.

 Many had chronic diseases. In comparison with 
35 COVID-19 negative patients (controls), none 
of the diseases was significantly associated with 
COVID-19. 

 Median 25(OH)D for COVID-19: 11 (8-19) ng/ml.
 Median 25(OH)D for controls: 21 (13-29) ng/ml.
 P value for difference: 0.0008
 Baktash et al. Postgrad Med J 2020 doi: 

10.1136/postgradmedj-2020-138712



Meltzer et al. JAMA Netw Open.
2020;3(9):e2019722.

Ng/ml

Study in Chicago, IL, USA
Mean age 47±20 yrs
White: 158; other 331

25(OH)D in past 12 mos.

25(OH)D,     N,     Relative risk 
<20 ng/ml, 124, 1.8 (1.1, 2.8)
>40 ng/ml, 187, 1.00

Relative risk for non whites 
2.5 (1.3, 5.1)



Nutrients 2020, 12(9), 2757;
https://doi.org/10.3390/nu12092757

Based on 185
Patients in 
Germany

HR 15 (95% CI 4–
52, 
p < 0.001)



 Two Hispanic patients with BMI ~30 kg/m2, no 
diabetes or hypertension, and baseline 25(OH)D 
~20 ng/ml were given 50,000 IU/d vitamin D2 for 
5 days. 25(OH)D increased to ~40 & 50 ng/ml. 

 Oxygen use decreased from 15 L to 0 for one.
 IL-6 decreased from 10 &14 pg/mL to <5 pg/ml.
 Hospital stay 10 days for treated patients vs. 13 

and 14 days for controls with diabetes mellitus 
and hypertension.

 Ohaegbulam KC et al. Am J Therapeutics, 2020



 All hospitalized patients received as best 
available therapy the same standard care, (per 
hospital protocol), of a combination of 
hydroxychloroquine and azithromycin. Eligible 
patients were allocated take oral calcifediol
(0.532 mg), or not. Patients in the calcifediol
treatment group continued with oral calcifediol
(0.266 mg) on day 3 and 7, and then weekly until 
discharge or ICU admission. 

 (Calcifediol is 25(OH)D2 and 0.532 mg is 
approximately equivalent to 65,000 IU vitamin 
D2. Thus, week one treatment: 130,000 IU 
vitamin D2.)



 Results: Of 50 patients treated with calcifediol [25(OH)D2], one required admission to the ICU (2%), while of 26 
untreated patients, 13 required admission (50%) p value 
X2 Fischer test p < 0.001.  

 Multivariate Risk Estimate Odds Ratio for ICU in patients 
with Calcifediol treatment vs. without Calcifediol treatment 
ICU (adjusting by Hypertension and T2DM): 0.03 (95%CI: 
0.003-0.25). Of the patients treated with calcifediol, none 
died, and all were discharged, without complications. The 
13 patients not treated with calcifediol, who were not 
admitted to the ICU, were discharged. Of the 13 patients 
admitted to the ICU, two died and the remaining 11 were 
discharged.

 Castillo et al. J Steroid Biochem Mol Biol. 2020 Aug 
29;105751.





 Observational studies are “evidence”.
 They are based on serum 25(OH)D levels.
 Observational studies generally adjust for 

possible confounding factors, finding little 
change as a result.

 Results from observational studies are 
consistent with known mechanisms, results 
of vitamin D trials for acute respiratory tract 
infections and preliminary trials of vitamin D 
for treatment of COVID-19.



 Severity of COVID-19 is inversely correlated with 
25(OH)D up to and above 30 ng/ml, perhaps 
even 50 ng/ml.

 To achieve 30-50 ng/ml would take ~2000 to 
4000+ IU/d vitamin D3, doses known to be safe.

 Risk of death is greatest for 25(OH)D <12 
ng/ml).

 Those at greatest risk of death are the elderly 
with low 25(OH)D concentrations.

 Many randomized controlled trials re: vitamin D 
for prevention of COVID-19 in health-care 
workers and treatment of COVID-19 patients are 
in progress.


