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ABSTRACT
This is a case of an elderly female presenting with fever, cough and shortness of breath. On presentation, she had tachypnea and
an oxygen requirement of 2 liters through nasal prongs. Her investigations were suggestive of COVID-19 pneumonia with bilateral
ground-glass appearance on chest X-ray and a positive nasopharyngeal PCR swab. She had low vitamin D levels on presentation
and was given 200,000 units of cholecalciferol, once daily for 3 days with Vitamin C, 500 mg per oral once daily for 7 days. Her
symptoms got progressively better and her oxygen requirement diminished on next day. On day 3, her symptoms completely
resolved, and her chest X-ray improved. In patients with COVID-19 pneumonia, who are vitamin D deficient, administration of large
doses of cholecalciferol for few days can be a safe option to treat mild to moderate COVID-19 pneumonia.
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INTRODUCTION
Novel coronavirus disease 2019 (COVID-19) is on the rise and
many  treatments  are  under  use;  tocilizumab,  convalescent
plasma, hydroxychloroquine, remedisivir, etc. but none showing
promising effects in treating COVID-19 pneumonia.1-3 Vitamin D
(cholecalciferol) plays a pivotal role in calcium and phosphate
homeostasis, which affects bone growth.4 The association of low
vitamin D levels with increased susceptibility to upper respira-
tory tract infections is a known efact.5 Meta-analyses have shown
that  patients  with  low  25-hydroxyvitamin  D  concentrations
gained most benefit in the treatment.6,7

The cross-sectional analysis of COVID-19 mortality in Europe has
shown that patients had deficient vitamin D levels.8 The role of
vitamin D in protection against COVID-19 pneumonia is hypothe-
sised due to development of antimicrobial peptides in the respira-
tory epithelium and decreased inflammatory response to infec-
tion.9

CASE REPORT

A 60-year woman presented to the Emergency Room with fever,
shortness of breath and occasional cough for 7 days.
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The vitals at presentation were blood pressure 110/60 mmHg,
pulse 120 beats per minute, oxygen saturation 85% on room air,
and  temperature  of  39oC.  On  physical  examination,  a  clear
observation  of  tachypnea,  dehydration,  pallor  and  bibasilar
crepitations on chest auscultation were appreciated. Nasopha-
ryngeal swab of COVID-19 on PCR was positive.

The  management  started  with  oxygen,  intravenous  parace-
tamol, blood tests and chest X-ray. Blood tests showed raised
white  blood  cells,  C-reactive  protein  (CRP),  ferritin  and  low
vitamin D levels.  Chest X-ray showed bilateral  ground-glass
appearance with pulmonary edema (Figure 1). She was given
levofloxacin, furosemide, intramuscular vitamin D3, 200,000
units and oral vitamin C, 500 mg. She was advised to continue
with same treatment for the next 3 days with home oxygen,
awake proning and vitamin D3, 200,000 units, every day for the
next 2 days. On follow-up in 24 hours, her symptoms got better.
Oxygen requirement dropped to one liter. On 3rd day, she was
considerably better with oxygen saturation of 97% on room air
and no temperature (Table I). Repeat chest X-ray showed signifi-
cant  improvement  in  lower  zone  infiltrates  (Figure  2).  She
regained normal functionality at day 8; and follow-up after 2
weeks, showed no symptoms and no side effects.

DISCUSSION

This case highlights a very serious and lethal manifestation of
COVID-19 infection. This case is unique in which we opted a treat-
ment  regimen  for  a  patient  with  moderate  symptoms  of
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COVID-19  pneumonia  with  home  oxygen  and  pronning protocol.  The  patient’s  symptoms  drastically  improved  with
diminished requirement of oxygen in two days.

Table I: Inflammatory markers and oxygen saturation levels pre- and post-vitamin D (cholecalciferol) and vitamin C administration.
 Day 1 Day 2 Day 3
C-reactive protein 220 mg/L 180 mg/L 90 mg/L
Ferritin 525 µg/L 320 µg/L 110 µg/L
Oxygen saturation 88% (5 liters oxygen facemask) 92% (1 liter oxygen nasal prong) 97% (room air)

Figure 1: Chest X-ray at presentation, showed bilateral ground-glass
appearance, typical for COVID 19 pneumonia.

Figure 2: Chest X-ray at day 3 after Vitamin D3 and Vitamin C supple-
mentation, showing improvement of ground-glass appearance.

The putative mechanism of vitamin D could be hypothesised
to  be  three-fold.  First,  as  it  is  reported  that  vitamin  D
supports the development of antimicrobial peptides in the
respiratory epithelium, making infection with the virus and
development of symptoms less severe. Second, it also helps
in mitigation of the inflammatory response to infection and;
hence, progression to cytokine storm, which is one of the
worse complications of COVID-19 infection. Third, vitamin D
promotes the expression of angiotensin converting enzyme
2 gene that is one of the receptors that down-regulates due

to SARS-CoV-2 infection.

The combination of vitamin D3 with vitamin C may have
composite  effect  in  diminishing  the  disease  progress.  It  is
reported that vitamin D levels are low in the worst affected
countries of the world,  such as US, UK, China and Iran, 
which may be a harbinger of poor outcome. Resolution of
the inflammatory markers like CRP and ferritin can be due to
its role in suppressing IL-6. This case is important as we did
not  use  steroids  or  any  antivirals,  which  may  have  an
immunosuppressive  effect  altering  the  CRP  and  ferritin
levels.

This treatment is important in developing nations, compared
to  expensive  antivirals.  As  our  patient  was  vitamin  D
deficient, replacement of vitamin D may have played a puta-
tive role in improving outcomes. A study by Jain et al. found
increased  mortality  in  patients  with  vitamin  D  deficiency.9

Additionally, the beneficial effects are very similar to reports
published by Pinzon et al. 10

Previous studies have reported efficacy of vitamin D in respi-
ratory  tract  infections;  but  in  COVID-19  pneumonia,  the
evidence is  scare.  The  combination  of  vitamin  D and C,
along with oxygen and pronning may prove to be beneficial
in treating patients effectively at home with moderate pneu-
monia.
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