
Since December 2019, the severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) infection has
spread globally, causing a respiratory illness called

coronavirus infection disease 2019 (COVID-19), rang-
ing from self-limiting flu-like symptoms to severe
pneumonia, multi-organ failure, and death.1 To date, no
treatment, chemoprevention, and vaccine has been
proven to be effective for the treatment and prevention
of COVID-19.2 By analogy with other respiratory tract
infections,3,4 the role of supplementation of vitamin D
in the prophylaxis of SARS-CoV-2 pneumonia and the
prevention of progression toward more severe form is
interesting and challenging. Its role has also been in-
vestigated in autoimmune diseases5 and other infectious
diseases, such as HIV infection,6 chronic viral hepatitis,7
and sepsis.8 In fact, vitamin D also has antimicrobic ac-
tivities and immuno-modulatory properties.9,10 Firstly,
vitamin D helps to maintain tight junctions, gap junc-
tions, and adherens junctions that are disrupted by
virus.11 Moreover, vitamin D enhances innate cellular
immunity by induction of antimicrobial peptides, in-
cluding cathelicidin and defensins, that play direct an-
timicrobial activities against microbes.11 Vitamin D also
seems to reduce the oxidative stress induced by viral
infection.11 Finally, it also enhances cellular immunity
and down-regulates the T helper 17 cells response, pre-
venting and reducing the cytokine storm induced by the
innate immune system.11

Although all these mechanisms may be involved in
the prevention of SARS-CoV-2 pneumonia and its
complication, as cytokine storm syndrome, only low-
quality studies have been published about the possible
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ABSTRACT

As the main title ‘COVID-19 revolution: a new challenge for the internist’ states, the global coronavirus infection disease
2019 (COVID-19) pandemic represented a new challenge for the internists. This paper is part of a series of articles written
during the difficult period of the ongoing global pandemic and published all together in this fourth issue of the Italian Journal
of Medicine, with the aim of sharing the direct experiences of those who were the first to face this severe emergency, expressing
each point of view in the management of COVID-19 in relation to other diseases. Each article is therefore the result of many
efforts and a joint collaboration between many colleagues from the Departments of Internal Medicine or Emergency Medicine
of several Italian hospitals, engaged in the front line during the pandemic. These preliminary studies therefore cover diagnostic
tools available to health care personnel, epidemiological reflections, possible new therapeutic approaches, discharge and rein-
tegration procedures to daily life, the involvement of the disease not only in the lung, aspects related to various comorbidities,
such as: coagulopathies, vasculitis, vitamin D deficiency, gender differences, etc.. The goal is to offer a perspective, as broad
as possible, of everything that has been done to initially face the pandemic in its first phase and provide the tools for an increas-
ingly better approach, in the hope of not arriving unprepared to a possible second wave.

This paper in particular deals with hypovitaminosis D and COVID-19.
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link between vitamin D deficiency and higher suscep-
tibility to SARS-CoV-2 infection and its complications.
In a retrospective study assessing 25-hydroxyvitamin
D concentrations in plasma of Swiss patients, lower
levels were found in SARS-CoV-2 infected patients
compared to subjects without infection.12 Ilie and col-
leagues found a negative correlation between mean
levels of vitamin D in European Countries, the number
of COVID-19 patients, and death for one million of in-
habitants.13 They also found severely low vitamin D
levels in the aging population that are the most vulner-
able subjects of SARS-CoV-2 infection.13 Conversely,
a recent retrospective study, collecting data from UK
Biobank, does not support this potential link between
vitamin D concentrations and risk of COVID-19 infec-
tion.14 However, vitamin D levels considered in this
study were obtained a decade ago and not during the
current outbreak. 

Kara and colleagues highlighted as SARS-CoV-2
has spread in subtropical and mid-latitude countries,
where people commonly have vitamin D deficiency
due to a low ultraviolet exposure.15,16 For the same rea-
son, according to the letter of Panarese and Shahini,
the northerly latitude is associated with an increased
mortality rate and hospitalization rate for COVID-
19.17 In line with these data, the study of Marik and
colleagues showed as the case fatality rate of SARS-
CoV-2 infected patients in the United States of Amer-
ica was directly associated with latitude.18 However,
other factors, such as racial makeup, population den-
sity, adherence to social distancing, the use of vitamin
supplements, and access to quality medical care, may
play an additional role in explaining these geographi-
cal variations. It has also been suggested that weather
conditions of low temperature and relative humidity
might allow the virus to survive longer outside the
body than under warmer conditions.

A recent observational study of Parkinson’s disease
population showed a higher rate of vitamin D supple-
mented patients in the group of unaffected patients than
in those with confirmed or probable SARS-CoV-2 in-
fection.19Although the authors found a possible protec-
tive role of vitamin D supplementation in this
population, this preliminary hypothesis should be tested
by appropriate randomized controlled trials (RCT). 

The quality and the design of published studies as-
sessing the relationship between vitamin D level and
susceptibility to SARS-CoV-2 infection do not allow
to identify the prognostic role of vitamin D in this dis-
ease. The supplementation of vitamin D has a patho-
physiological rationale in the prevention of
SARS-CoV-2 infection and in the development of
more severe forms, but additional studies are required
to validate this hypothesis and translate this into clin-
ical practice. An RCT is currently underway in Spain
with the aim to investigate whether vitamin D supple-

mentation in non-severe symptomatic COVID-19 pa-
tients induces significant improvements in health sta-
tus and outcomes.20 Finally, the greatest challenge is
also represented by the correct identification of the op-
timal regimen of supplementation (dose, duration of
treatment and timing).

References
1. Zhu N, Zhang D, Wang W, et al. China novel coron-

avirus investigating and research team. A novel coron-
avirus from patients with pneumonia in China, 2019. N
Engl J Med 2020;382:727-33.

2. Sanders JM, Monogue ML, Jodlowski TZ, Cutrell JB.
Pharmacologic treatments for coronavirus disease 2019
(COVID-19): a review. JAMA 2020 [Epub ahead of
print, doi: 10.1001/jama.2020.6019].

3. Martineau AR, Jolliffe DA, Hooper RL, et al. Vitamin
D supplementation to prevent acute respiratory tract in-
fections: systematic review and meta-analysis of indi-
vidual participant data. BMJ 2017;356:i6583.

4. Bergman P, Lindh AU, Bjorkhem-Bergman L, et al. Vi-
tamin D and respiratory tract infections: A systematic
review and meta -analysis of randomized controlled tri-
als. PLoS One 2013;8:e65835.

5. Buondonno I, Rovera G, Sassi F, et al. Vitamin D and
immunomodulation in early rheumatoid arthritis: A ran-
domized double-blind placebo-controlled study. PLoS
One 2017;12:e0178463.

6. Jiménez-Sousa MÁ, Martínez I, Medrano LM, et al. Vi-
tamin D in human immunodeficiency virus infection:
influence on immunity and disease. Front Immunol
2018;9:458.

7. Han HL, Elkhashab M, Trinh H, et al. Association of
baseline vitamin D levels with clinical parameters and
treatment outcomes in chronic hepatitis B. J Hepatol
2015;63:1086-92.

8. Mirijello A, Tosoni A, Zaccone V, et al. MEDS score
and vitamin D status are independent predictors of mor-
tality in a cohort of Internal Medicine patients with mi-
crobiological identified sepsis. Eur Rev Med Pharmacol
Sci 2019;23:4033-43.

9. Greiller CL, Martineau AR. Modulation of the immune
response to respiratory viruses by vitamin D. Nutrients
2015;7:4240-70.

10. Zdrenghea MT, Makrinioti H, Bagacean C, et al. Vita-
min D modulation of innate immune responses to respi-
ratory viral infections. Rev Med Virol 2017;27.

11. Grant WB, Lahore H, McDonnell SL, et al. Evidence
that vitamin D supplementation could reduce risk of in-
fluenza and COVID-19 infections and deaths. Nutrients
2020;12:988.

12. D’Avolio A, Avataneo V, Manca A, et al. 25-hydroxyvi-
tamin D concentrations are lower in patients with posi-
tive PCR for SARS-CoV-2. Nutrients 2020;12:E1359.

13. Ilie PC, Stefanescu S, Smith L. The role of vitamin D in
the prevention of coronavirus disease 2019 infection and
mortality. Aging Clin Exp Res 2020;1-4.

14. Hastie CE, Mackay DF, Ho F, et al. Vitamin D concen-
trations and COVID-19 infection in UK Biobank. Dia-
betes Metab Syndr 2020;14:561-5.

                                                                [Italian Journal of Medicine 2020; 14:1404] [page 217]

COVID-19 revolution

Non
-co

mmerc
ial

 us
e o

nly



15. Kara M, Ekiz T, Ricci V, et al. ‘Scientific Strabismus’
or two related pandemics: COVID-19 & vitamin D de-
ficiency. Br J Nutr 2020;1-20.

16. Rhodes JM, Subramanian S, Laird E, Kenny RA. Edi-
torial: low population mortality from COVID-19 in
countries south of latitude 35 degrees North supports vi-
tamin D as a factor determining severity. Aliment Phar-
macol Ther 2020;51:1434-7.

17. Panarese A, Shahini E. Letter: Covid-19, and vitamin D.
Aliment Pharmacol Ther 2020;51:993-5.

18. Marik PE, Kory P, Varon J. Does vitamin D status im-
pact mortality from SARS-CoV-2 infection?. Med Drug
Discov 2020;100041.

19. Fasano A, Cereda E, Barichella M, et al. COVID-19 in
Parkinson’s disease patients living in Lombardy, Italy.
Mov Disord 2020 [Epub ahead of print, doi: 10.1002/
mds.28176].

20. Clinicaltrials.gov. Vitamin D on prevention and treat-
ment of covid-19. Available from: https://clinicaltrials.
gov/ct2/show/NCT04334005

[page 218]                                               [Italian Journal of Medicine 2020; 14:1404]

Young FADOI internists: from evidence to clinical practice

Non
-co

mmerc
ial

 us
e o

nly




