
As the novel coronavirus disease-2019 (COVID-19) contin-
ues its global spread, numerous studies have identified risk 

factors for morbidity and mortality. Several studies have report-
ed old age to be a significant risk factor for COVID-19 mortal-
ity [1,2]. Age might also affect the time from hospitalization to 
death and viral clearance [3,4]. Other studies have suggested 
a similar probability of infection among different age groups; 
however, the probability of severe symptomatic infection seems 
to increase with age [5]. In addition, older adults living in long-
term care facilities are at the highest risk due to chronic illnesses 

and the impact of congregate housing [6]. In fact, in addition 
to age-related high-risks, several medical conditions including 
diabetes, hypertension, cardiovascular, and respiratory pathol-
ogies increase the risk of COVID-19 infection and death [7]. 
Neurological conditions also contribute to COVID-19 mortality 
[8]. Dementia is considered to be a major risk factor associated 
with COVID-19 mortality [9] as is schizophrenia [10].

Recently, a possible association between the likelihood of 
COVID-19 infection, COVID-19 severity, and vitamin D blood 
levels was reported. An association has been found between 
low vitamin D levels and an increased likelihood of COVID-19 
infection [11,12]. Furthermore, low vitamin D levels seem to 
be linked to higher likelihood of hospitalization and severity of 
symptoms in COVID-19 infection [11]. Low vitamin D levels 
show a tendency to be a potential risk factor for COVID-19 in-
fection and hospitalization, independent of demographic char-
acteristics and medical conditions. 

Vitamin D is able to enhance cellular immunity and to at-
tenuate the risk for microbial infection and death from seasonal 
influenza and pneumonia [13]. COVID-19 infection is associat-
ed with increased levels of inflammatory cytokines, especially 
IL-6 [14,15]. It is likely that vitamin D supplementation can 
lower the mortality from COVID-19 by reducing the secretion 
of IL-6 [16].

We present a retrospective case series study that assessed the 
possible protective effect of pre-existing vitamin D supplemen-
tation on COVID-19 infection severity and mortality levels in a 
very high-risk cohort of elderly (60–90 years) psychiatric inpa-
tients presenting with Alzheimer’s disease, dementia, or schizo-
phrenia as well as several medical co-morbidities. 

This observational case series study was conducted at the Holo-
caust survivor's residence at Lev-Hasharon Mental Health Cen-
ter in Israel. 

Fourteen patients with confirmed COVID-19 who were 
identified from 11–15 September 2020. For each case demo-





graphic data including age and sex, and general clinical data 
including psychiatric and medical diagnosis, as well as du-
ration and dosage of vitamin D taking were collected. Data 
about COVID-19 infection was extracted from patient records 
and hospitalization summaries, including location and length 
of hospitalization, dates for COVID-19 positive and negative 
tests, symptoms and follow-up symptoms, treatment, and any 
other comments relevant to the study. 

Patient characteristics are summarized in Table 1.
Mini-Mental State Examination (MMSE) scores were per-

formed right after patients returned from hospitalization and 
were compared to the scores extracted from electronic medical 
records 6 months prior to COVID-19 infection, using two-tailed 
paired sample -test.

The institutional review board of Lev-Hasharon mental 
health center approved this study for publication and exempted 
it from Helsinki, study LH14/2020.

SARS-CoV-2 was detected using RT-PCR assay.

During the month of September 2020, when the second wave 
of COVID-19 culminated in Israel, an outbreak of the epi-
demic spread in our Holocaust survivor's elderly residence. 
Thirty-one elderly inpatients most probably were exposed 
to confirmed COVID-19 positive inpatients, as well as sev-
eral staff members. All the center residents, including those 
patients, took a daily dose of 800 IU of vitamin D for a 
very long time prior to the COVID-19 infection (mean 20 
months).

Fourteen inpatients presenting with schizophrenia, de-
mentia, or other severe mental health disorders tested pos-
itive for COVID-19 and were immediately placed in quar-
antine in corona departments in general hospitals [Table 
1]. Those elderly psychiatric inpatients were expected to 
present a severe aggravated version of the infection because 
they were part of high at-risk groups: older in age (mean 
age 82.78 ± 7.22 years) and severe mental illness (schizo-
phrenia 57%, dementia 43%), as well as other at-risk phys-
ical illnesses such as diabetes (29%), chronic obstructive 
pulmonary disease (COPD) (7%), and hypertension (57%) 
[Table 1]. However, contrary to our expectations, most of 
the patients were either asymptomatic (28%) or presented 
very few symptoms such as light fever and general fatigue 
only during the first days (43%). Only two inpatients need-
ed oxygen support, and only one of them stayed dependent 
on it after release from the corona department. No one need-
ed intensive care unit (ICU) intervention. Only 29% were 
admitted for the first days to general hospitals for symp-
toms observation and treatment. All COVID-19-positive 
patients, who had been sent to general hospitals, were then 
transferred to COVID-19 geriatric quarantine departments 

until a negative test was confirmed. The others (71%) were 
directly transferred to geriatric hospitals. No deaths were 
reported, and all patients returned within one month to our 
center. According to the follow-up complaints, two of the 
patients presented weakness for a more extended period 
after recovery, two presented a severe functional decrease, 
one needed feeding with gastric tube only. This same pa-
tient died 2 months later from sepsis. MMSE scores after 
hospitalization (mean 12.6 ± 8.2) did not differ significantly 
from those recorded prior to the COVID-19 infection (mean 
13.5 ± 8.1; 

Interestingly, the inpatients who received a daily vitamin D 
supplementation for a very long time prior to the COVID-19 
infection might have shown less symptoms following infec-
tion than expected. It is likely that pre-existing vitamin D 
supplementation attenuated the severity of the COVID-19 
infection. 

Notably, from all 31 patients who were probably exposed to 
the infection, only 14 (45%) were infected. Thus, the vitamin D 
intake might also lower the likelihood of COVID-19 infection 
in addition to the reduction in the severity of symptoms in those 
who were infected.

This case-series evaluated the protective effect of 
pre-existing vitamin D supplementation on the severity of 
the COVID-19 infection. Vitamin D was already proposed 
as a potential treatment for COVID-19 infection [17] and 
was found to be effective in alleviating symptom severity 
and in increasing the survival rate of patients when tak-
en just before or during the exposure to the virus [16,17]. 
In this study, we focused on a unique at-risk group: elder-
ly inpatients, who present with dementia or schizophre-
nia combined with other severe medical conditions such 
as diabetes, COPD, and hypertension. To the best of our 
knowledge, the protective effect of pre-existing long-term 
vitamin-D supplementation in this at-risk group had never 
been studied.

This study was limited due to the small sample size, lack of 
control group, and circumstantial evidence.

A possible link may exist between long-term vitamin D sup-
plementation and protection against COVID-19 infection, 
which may be mediated by reinforcement of the immune sys-
tem. Further large-scale studies focusing on elderly population 
compared to younger population, including assessment of im-
mune markers, should be performed to support our prelimi-
nary observation.



Multiple sclerosis is a chronic demyelinating disease of 
the central nervous system. The underlying cause of this 
disease is not known, but Epstein-Barr virus is thought to 
be a possible culprit. However, most people infected with 
this common virus do not develop multiple sclerosis, and 
it is not feasible to directly demonstrate causation of this 
disease in humans. Using data from millions of U.S. military 

recruits monitored over a 20-year period, Bjornevik and 
colleagues determined that Epstein-Barr virus infection 
greatly increased the risk of subsequent multiple sclerosis 
and that it preceded the development of disease, supporting 
its potential role in the pathogenesis of multiple sclerosis.

The discovery of antibiotics more than 80 years ago has led 
to considerable improvements in human and animal health. 
Although antibiotic resistance in environmental bacteria is 
ancient, resistance in human pathogens is thought to be 
a modern phenomenon that is driven by the clinical use of 
antibiotics. Larsen and co-authors showed that particular 
lineages of methicillin-resistant –a 
notorious human pathogen–appeared in European 
hedgehogs in the pre-antibiotic era. Subsequently, these 
lineages spread within the local hedgehog populations 
and between hedgehogs and secondary hosts, including 

livestock and humans. The authors also demonstrated 
that the hedgehog dermatophyte 

selective environment in which methicillin-resistant 
 isolates have an advantage over susceptible 

isolates. Together, these results suggest that methicillin 
resistance emerged in the pre-antibiotic era as a co-
evolutionary adaptation of  to the colonization of 
dermatophyte-infected hedgehogs. 


