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ABSTRACT

Introduction: Vitamin D has immunomodulatory effects and vitamin D deficiency has been associated with autoimmune
responses and increased risk of infections. Vitamin D-mediated antimicrobial and anti-inflammatory responses play an
effective role in the prevention of various respiratory tract infections including coronavirus disease 2019 (COVID-19).
Aims and objective: To evaluate the therapeutic role of vitamin D via immunomodulation in COVID-19 through a
Knowledge, Attitudes and Practices (KAP) study of pan India healthcare practitioners (HCPs) to arrive at a common
consensus statement regarding dosage and duration of vitamin D for immune-modulatory function. Methods: A pan-
India, online, questionnaire-based, KAP survey was conducted on vitamin D and its role in immunomodulation in
COVID-19 from April 2021 to January 2022 followed by polling obtained from 2,338 HCPs through round table meetings
(RTMs). Results: Approximately 64% of HCPs considered the use of vitamin D in COVID-19 patients for various reasons
including prevention of illness, reduced ICU stay, reduction in morbidity and mortality along with decrease in the levels
of inflammatory markers in COVID-19 patients. For the dosage regime, 47% of HCPs preferred vitamin D 60,000 TU
weekly while 45% of HCPs preferred both 60,000 IU weekly and 2,000 IU daily dose for boosting immune system in their
patients. Conclusion: The panel agreed that vitamin D levels of 40 ng/mL and above appear to confer better immune-
protective response to several infections including COVID-19.
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that could have implications on immunity. Even when
vaccines are available, it is necessary to continue to
build immunity and to reduce the deficiencies that
could adversely affect immunity.

Vitamin D plays a vital role in regulation of cytokine
storm due to immunomodulatory function. Invasion
of viral or other respiratory pathogens activates
innate immune response resulting in increased local
production of 1,25-dihydroxyvitamin D [1,25(0OH)2D].8
Downstream events involving CYP27B1 and vitamin D
receptors either constitutively expressed by airway
epithelia or inductively expressed by pulmonary
alveolar macrophages, lead to viral neutralization and
clearance of viral load. The positive effects of vitamin D
supplementation in COVID-19 infections include faster
viral clearance, immunomodulation, reduced severity
and mortality of the disease.’ Also, the recommendations
for dosages and duration for use of vitamin D by
different bodies vary and there is a lack of consensus
statement for use of vitamin D for immune-protection.

Hence, this study was designed with the objective
to achieve a common consensus statement on the
therapeutic role of vitamin D for immunomodulation
in COVID-19 via Knowledge, Attitudes and Practices
(KAP) study of the healthcare practitioners (HCPs).

METHODS

A pan-India, online, questionnaire-based survey
was conducted on vitamin D and its role in
immunomodulation in COVID-19 from April 2021 to
January 2022, based on an initial discussion with an
expert panel of endocrinologists from across the country,
to evaluate the awareness of HCPs in India regarding
the role of vitamin D supplementation in COVID-19.
The questionnaire-based survey was conducted online
through email. After the online survey of HCPs,
26 virtual regional round table meetings (RTMs)
were conducted in various locations across India. The
survey questionnaires were again rolled in the virtual
RTMs and online polling was conducted to gather the
opinions of the HCPs.

RESULTS

A total of 2,338 HCPs participated in the study,
which included Consultant Physicians, Diabetologist,
Endocrinologists and Cardiologists.

HCPs response to the prevailing population-centric
view of vitamin D deficiency was variable. About 30%
of HCPs were of the opinion that 60-80% of the patients
have vitamin D deficiency while according to 32% of
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HCPs, 40-60% of the patients have vitamin D deficiency
(Fig. 1A).

About 38% of the HCPs responded to a vitamin D level
of 30-40 ng/mL as appropriate for maintaining good
immunity, while 34% of HCPs were of the opinion that
>40 ng/mL was the appropriate level (Fig. 1B).

Almost 64% of HCPs considered the use of vitamin D
in COVID-19 patients for various reasons including
prevention of illness, reduced ICU stay, reduction in
morbidity and mortality along with decrease in the
levels of inflammatory markers (Fig. 2A). About 54%
of the HCPs said that they would consider prescribing
2,000 IU daily dose of vitamin D in elderly patients
(>60 years) and those with atherosclerotic cardiovascular
disease (ASCVD), diabetes, hypertension, chronic
respiratory diseases and chronic liver diseases (Fig. 2B).
With regard to questions pertaining to vitamin D
supplementation in COVID-19 affected individuals,
52% of the HCPs preferred not to test for vitamin D
levels before prescribing it (Fig. 3A). Approximately
58% of HCPs prescribed vitamin D for viral respiratory
infections, while 22% of HCPs prescribed vitamin D in
post-COVID-19 convalescent patients (Fig. 3B).

Regarding dosage regime, 47% of HCPs preferred
vitamin D 60,000 IU weekly, while 45% preferred both
vitamin D 60,000 IU weekly and 2,000 IU daily for
boosting the immune system in their patients (Fig. 4A).

1A) How much % of your patients would suffer from
vitamin D deficiency?

 20-40%
40-60%

m 60-80%
>80%

1B) According to you, which of the following level of
vitamin D is appropriate level of good immunity?

Hm Around 20 ng/mL
20-30 ng/mL

B 30-40 ng/mL
>40 ng/mL

Figure 1. Response to knowledge-based questions on
vitamin D deficiency.
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2A) What is your opinion regarding use of vitamin D in
COVID-19 patients?

Hl Prevents COVID-19 infection

5% mm Reduces ICU admissions

4% ™ Reduces levels of inflammatory markers
Reduces mortality

B Reduces morbidity

2% All of the above

64% 9%

2B) In which patients would you prefer to give vitamin D
2,000 IU daily for immune-related benefits?

[}
8% 2% = ASCVD
B Diabetes
B Elderly patients (age >60 years)
54% Others
All of the four
5%

Figure 2. Attitude-based questions on vitamin D
supplementation in patients with prevailing conditions.

3A) Do you test for vitamin D levels before prescribing
vitamin D in patients with COVID-19?

Il Yes
= No
mm Testing facility unavailable

3B) Which is/are the common indication (s) for prescribing
vitamin D for immune-protective functions?

mm Bacterial infections

mm Chronic iliness

mm Post-convalescent from COVID-19
Pregnancy

Bl Viral respiratory infections

1%

4A) What is the dose of vitamin D you prefer for boosting
immune system in your patients?

4B) What is the duration for which you prescribe
vitamin D for your patients?

5%

10% i

4C) What is the loading dose of vitamin D you prescribe
in patients with COVID-19?

*

4D) What is the maintenance dose of vitamin D you
prescribe in patients with COVID-19?

¥

Hl 2,000 IU daily
== 60,000 IU weekly
M Both the options

M 4 weeks
B 8 weeks
B 12 weeks
6 months
1 year

Hm 60,000 IU for 3 days

= 60.000 IU for 5 days

Bl 60,000 IU for 7 days
60,000 IU weekly

Hm 2,000 IU daily for 3 months

= 2,000 IU daily for 6 months

mm 60,000 IU weekly for 2 months
60,000 IU weekly for 3 months

B 60,000 IU weekly for 6 months

Figure 3. Common vitamin D prescribing practices.

Seventy-two percent of HCPs prescribed vitamin D
for 8 to 12 weeks, while 15% of HCPs considered
giving vitamin D for over a period of 6 months to 1
year (Fig. 4B).

Regarding loading dose of vitamin D in COVID-19,
vitamin D 60,000 IU daily for 5 to 7 days was the

Figure 4. Responses to dose, regime and duration of
prescribing vitamin D supplements.

preferred dose of 45% of HCPs, while 39% HCPs
preferred a weekly regime of 60,000 IU of vitamin D
(Fig. 4C). Sixty-four percent of HCPs prescribed
vitamin D 60,000 IU weekly for 2 to 6 months as
maintenance dose in COVID-19 patients, while 36% of
HCPs switched to 2,000 IU daily for 3 to 6 months as
maintenance dose (Fig. 4D).
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DISCUSSION

The results obtained from the survey and polling from
RTMs indicate that there is a high awareness among the
HCPs about the prevalence of vitamin D deficiency and
supplementation of vitamin D for boosting immunity.
But responses with regard to dosage regime, loading
and maintenance dosages of vitamin D in COVID-19
were variable.

Despite the increasing awareness of the role of vitamin D
in bone health, cardiovascular metabolism and immunity,
a significant proportion of Indian population is vitamin D
deficient. It is highly pertinent for HCPs to recognize the
need for vitamin D supplementation and to ensure its
use inadequate doses (loading and maintenance dose)
for the recommended duration. This need is much more
enhanced in the current COVID-19 pandemic times
where strategies that help boost immunity and reduce
morbidity and mortality with minimal side effects are
much warranted.

Individuals with low vitamin D levels (<30 ng/mL)
seem to be more prone for upper RTIs.” Opinion
regarding the cut-off level was divided in our survey.
While 38% of HCPs were of the opinion that vitamin D
level of 30-40 ng/mL was sufficient for maintaining a
good immunity, 34% opined that levels >40 ng/mL
were adequate. Most of the HCPs (52%) in our survey
favored supplementing vitamin D in patients with
COVID-19 without prior checking vitamin D levels.
This could have been due to the poorly defined
reference estimates, variations among standard tests!”
or lack of testing facilities.

Currently, there is no consensus on the dose of vitamin D
to be used for either prevention or treatment of
COVID-19. Instead, what most experts recommend is
vitamin D supplementation for which several strategies
have been proposed.

Rastogi et al evaluated the positive effects of vitamin D
supplementation in asymptomatic and mildly
symptomatic COVID-19 patients. Participants were
randomized to receive daily 60,000 IU of cholecalciferol
for 7 days with therapeutic target 25(OH)D >50 ng/mL
(intervention group) or placebo (control group).
It was found that daily cholecalciferol 60,000 IU
supplementation was useful for achieving vitamin D
level >50 ng/mL in 75% of patients by 14th day.
Therapeutic high-dose cholecalciferol led to severe
acute respiratory coronavirus 2 (SARS-CoV-2) RNA
negative in additional 41.7% participants (p < 0.001)
and was useful for SARS-CoV2 RNA clearance.!!
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In another study by Harinarayan et al, administration
of 60,000 IU of vitamin D3 once a week with daily
1,000 IU (along with calcium 1 g/day) for 8 weeks
was done to attain a vitamin D level of 30 ng/mL in
deficient patients. After 2 months, about one-fourth
of the patients attained vitamin D sufficiency. With
continued dosage of 60,000 IU of vitamin D3 every
2 weeks with 1,000 IU daily (along with calcium
1 g/day), 46% of the patients attained vitamin D
sufficiency by the 5th month.!? In an open-label,
randomized, prospective study of 10 weeks effect of
oral high-dose vitamin D regimens (60,000 IU weekly)
and daily low-dose of vitamin D regimen of 1,000 IU
were evaluated in vitamin D deficient patients (serum
levels <30 ng/mL). The study concluded that high-
dose vitamin D (60,000 IU weekly) regimen rapidly
normalized 25(OH)D levels and ensure symptomatic
relief earlier than daily dosing of 1,000 IU vitamin D
for same duration.!® The various dosage regimens and
duration of vitamin D used in these studies indicate the
need for a common consensus statement for the HCPs.

CONCLUSION

Overall, majority of HCPs surveyed acknowledged
the prevalence of vitamin D deficiency in general
population and also recognized the immune boosting
potential of vitamin D, especially in COVID-19-infected
individuals. The results of the online survey and RTMs
suggest that vitamin D may have potential role in
decreasing morbidity, mortality and ICU admission
in COVID-19 patients through regulation of cytokine
storm via immunomodulatory actions. Maintenance of
optimal vitamin D levels (=40 ng/mL) appears to confer
better immune-protective response to several infections
including COVID-19. Most of the HCPs recommended
vitamin D supplementation of 60,000 IU/week for 2 to 6
months and 2,000 IU/day for 3 to 6 months in vitamin D-
deficient patients for optimal response to therapy in
COVID-19 patients. The immunomodulatory function
of vitamin D should be further explored considering
the increased awareness and use of vitamin D for
immune protection from this KAP study.
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