
J Compr Ped. 2023 November; 14(4):e138083.

Published online 2023 August 23.

https://doi.org/10.5812/jcp-138083.

Research Article

Efficacy of Vitamin D as Adjuvant Therapy for Treatment of

Hospitalized Children with COVID-19: A Randomized Clinical Trial

Houman Hashemian 1, *, Rasool Poorjamal 1, Majid Asgharzadeh 1, Saeid Sadatmansouri 1 and
Maryam Shahrokhi 2

1Pediatric Diseases Research Center, Guilan University of Medical Sciences, Rasht, Iran
2Department of Clinical Pharmacology, School of Pharmacology, Guilan University of Medical Sciences, Rasht, Iran

*Corresponding author: Pediatric Diseases Research Center, Guilan University of Medical Sciences, Rasht, Iran. Email: hashemian@gums.ac.ir

Received 2023 June 10; Revised 2023 July 16; Accepted 2023 July 23.

Abstract

Background: Vitamin D is a multifunctional hormone essential in the immune system. Vitamin D deficiency may increase the
disease burden in patients with COVID-19.
Objectives: We investigated the effect of vitamin D administration as an adjunctive therapy on treating children with COVID-19.
Methods: Children with confirmed or probable COVID-19 who were admitted to 17th Shahrivar Hospital in Rasht from October 2022
to April 2023 were selected by random sampling method. They were divided into two groups by random blocks: the intervention
group with vitamin D administration and the placebo-controlled group. The patient data were recorded and analyzed, including
age, sex, and the required clinical and laboratory information, including the time required to recover from fever and respiratory
distress and the length of hospitalization.
Results: In this study, 60 patients (30 in each group) were evaluated. At the beginning of hospitalization, fever was significantly
more observed in the intervention group (90% vs. 53.3%, P = 0.002). The average time required to recover from fever and respiratory
distress was less in the intervention group, although this difference was not significant between the two groups (P = 0.591 and P =
0.192, respectively). The hospitalization duration was also similar in both groups, and no complications or death were observed in
the two groups.
Conclusions: Administering vitamin D at a dose of 1000 IU daily showed no significant efficacy for recovering children with
COVID-19. Further studies are suggested to investigate the high dose of vitamin D supplementation in treating children with
COVID-19.
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1. Background

Coronavirus Disease 2019 (COVID-19) was first reported
in December 2019 in Wuhan, China. With the increased
spread of the disease in different countries, this infection
was recognized as one of the most important issues
threatening health systems worldwide and suddenly
became a health crisis. On January 30, 2020, this viral
infection was introduced as a global health emergency
by the World Health Organization (WHO) (1). As known,
COVID-19 affects the upper and lower respiratory systems.
In severe cases (up to 15%), the disease can cause a
cytokine storm with severe pneumonia, respiratory
distress syndrome, and multi-organ failure, which can
be associated with significant mortality (2, 3). Although
clinical manifestations such as respiratory symptoms,

oxygen saturation (SpO2), shock symptoms, and multiple
organ failure are criteria for determining different stages
of the disease, laboratory indices such as lymphopenia,
increased C-reactive protein (CRP), D-dimer, Interleukin-6
(IL-6), and procalcitonin (PCT) are very important in
determining the prognosis of the disease (4).

Nutrition is a crucial factor in maintaining
homeostasis and the overall health of various organs and
physiological systems in the body, including the proper
immune system functioning (5, 6). Inadequate nutrition
is a risk factor in viral infection or its exacerbation due
to weakness of the immune system, which increases
the rate and severity of infections. In addition, viral
infections increase the need for several micronutrients
such as vitamins A, B, C, D, zinc, and selenium (7-10).
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Recent observations about the relatively greater impact
of COVID-19 in areas with rainy and cloudy weather led
to the hypothesis that vitamin D deficiency may increase
the burden of disease in vitamin D-deficient COVID-19
patients, especially the elderly (11-13). Vitamin D is a
multifunctional hormone whose most obvious effect
is on calcium and phosphorus metabolism. However,
several experimental and clinical studies have highlighted
its essential role in the immune system (14). Vitamin D
receptors are present throughout the body in skeletal and
smooth muscles and the bladder. Vitamin D contributes
to clinical disorders such as asthma, respiratory tract
infection, insulin disturbance, autoimmune disorders,
metabolic syndrome, fertility, urinary tract infection,
overactive bladder syndrome, chronic kidney disease, and
pelvic floor muscle disorder. Many studies have indicated
that vitamin D may be associated with Lower Urinary Tract
Symptoms (LUTS); however, the findings are contradictory
(15).

The first reports on the role of vitamin D serum levels
in the course of COVID-19 showed that infected patients
had lower serum levels of vitamin D than those without
COVID-19 (16). Raharusun et al. reported that in 780
patients with COVID-19 in Indonesia, vitamin D status was
an independent predictor of mortality (17). Based on a
meta-analysis study in Iran in 2018, the rate of vitamin
D deficiency in men and women was 55.2% and 64.7%,
respectively (18). There are even similar observations in
pulmonary infections other than COVID-19. For example,
studies have shown that about 67.5% of children with
pneumonia in the age group of 3 to 5 years have vitamin
D deficiency, or the serum level of vitamin D was lower in
pneumonia-affected children in the age group of 24 to 60
months than in healthy children (19). Despite the extensive
discussion in the literature about the role of vitamin D
in the susceptibility to COVID-19 and the development of
severe disease, very few studies have evaluated the effect of
this supplement on treatment outcomes and mortality in
COVID-19 patients. Most studies have only investigated the
vitamin D level in the blood serum of COVID-19 patients.

2. Objectives

This study investigated the effect of vitamin D
supplementation on the recovery of hospitalized COVID-19
children.

3. Methods

This clinical trial study randomly selected confirmed
or probable patients with COVID-19 in the age range

of 3 months to 14 years admitted to 17th Shahrivar
Hospital in Rasht from October 2022 to April 2023. The
exclusion criteria included patients with a history of
hepatitis, malabsorption, taking anticonvulsant drugs and
vitamin D in the last 3 months, and patients undergoing
chemotherapy. Definite cases included patients with
positive RT-PCR of the pharynx and nasopharynx, and
probable cases were suspected cases with a confirmatory
lung CT scan.

Patients were included in the study based on the
inclusion criteria after their parents completed the
informed consent form. The method of assigning patients
to study groups is given in the consort diagram (Figure
1). Sixty-six affected children were evaluated in terms of
eligibility, of whom 6 were excluded from the study due
to recently receiving vitamin D. Patients were randomly
assigned to two groups, including the intervention group
with vitamin D administration and the control group (30
patients in each group), using the random block allocation
method. Online software (www.sealedenvelope.com)
generated a random sequence according to the desired
sample size (30 people in each group) and block size.

The study groups included the intervention group,
receiving vitamin D at a dose of 1000 IU daily for up to
one week, and the control group, receiving a placebo. The
soft gel of 1000 units of vitamin D3 made by Barij Essence
Company was used (Barij Essence Co., batch number:
0106GVD513, 1.10.2024). The content of the soft gel was
drawn with a syringe and mixed with a small amount
of milk or yogurt for younger children who could not
swallow the soft gel. The production of a placebo similar
to the original drug was coordinated with the company,
and 50 placebos were produced. Hiding the type of drug
was also done by using opaque envelopes sealed with a
random sequence (envelopes were opaque, sealed, and
numbered sequentially). In this method, each random
sequence was recorded on a card, and the cards were
placed in the envelopes in order. In order to maintain
the random sequence, the outer surfaces of the envelopes
were numbered in the same order. Finally, the lids of the
envelopes were glued and placed in a box. At the time
of the registration of the participants, based on the order
of entry into the study, one of the envelopes was opened,
and the assigned group of that participant was revealed.
One of the collaborators on the project did coding, and
the physician, evaluator, and patient were blind to it. We
had no missing cases in the follow-up; finally, 30 patients
in each group were analyzed. Necessary treatments were
carried out according to each patient’s clinical condition
following the national guideline, and the only difference
considered was the administration of vitamin D in the
intervention group.
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Assessed for eligibility (n = 66) 

Excluded (n = 6) 

• Not meeting inclusion criteria (n = 0) 

• Declined to participate (n = 0) 

• Other reasons (n = 6) 

Randomized (n = 60) 

Allocation 

Follow-up 

Analysis

Allocated to intervention with placebo (n = 30) 

• Received allocated intervention (n = 30) 

• Did not receive allocated intervention (n = 0) 

Allocated to intervention with Vitamin D (n = 30) 

• Received allocated intervention (n = 30) 

• Did not receive allocated intervention (n = 0) 

Lost to follow-up (n = 0) 

Discontinued intervention (n = 0) 

Lost to follow-up (n = 0) 

Discontinued intervention (n = 0) 

Analyzed (n = 30) 

• Excluded from analysis (n = 0) 

Analyzed (n = 30) 

• Excluded from analysis (n = 0) 

Enrollment

Figure 1. Consolidated Standards of Reporting Trials diagram depicting sampling procedure

The patient information, including age, sex, clinical
manifestations, and laboratory findings, was recorded
in a checklist. Also, the duration of admission until the
recovery from fever and respiratory distress and the
duration of hospitalization were the primary outcomes,
while short-term complications or death were the
secondary outcomes compared between the two groups.
Possible short-term complications, including secondary
infections such as bacterial pneumonia, convulsions, loss
of consciousness, thromboembolic complications, and
multisystem inflammatory syndrome, were evaluated
daily by a designated pediatric assistant. The assistant,
who was unaware of the patient’s intervention group,
recorded any occurrences of these complications. The

disease severity was defined according to the guideline for
the diagnosis and treatment of COVID-19 in children and
infants (20) as follows:

Moderate respiratory criteria: (1) The presence of lower
respiratory symptoms (including shortness of breath, a
feeling of pain and pressure in the chest, etc.), (2) fever
equal to or more than 38°C, SPO2 between 90% and 93%, and
(3) pulmonary involvement less than 50% in lung CT scan.

Severe respiratory criteria: This phase generally has
more severe clinical symptoms. The criteria for entering
this stage are (1) rapid development of respiratory
distress, especially exacerbation of shortness of breath,
(2) tachypnea RR > 30, (3) PaO2/SpO2 < 90%, FiO2 ≤ 300
mmHg, and (4) an increase in the A-a gradient and

J Compr Ped. 2023; 14(4):e138083. 3



Hashemian H et al.

involvement of more than 50% of the lung in CT scan.
All patient information was considered confidential.

This study was approved by the Ethics Committee of
Guilan University of Medical Sciences (ethics code:
IR.GUMS.REC.1401.116 and IRCT registration number:
IRCT20090909002438N4). It should be noted that the
prescribed daily dose (1000 units per day) was not much
more than the required daily dose (600 units per day),
and the total dose received by patients was 7000 units,
unlikely to cause any risk to patients. Vitamin D poisoning
is uncommon in children, as it is caused by total doses of
about 240,000 to 4,500,000 units of vitamin D3 (21).

The mean and standard deviation were used to
describe quantitative data, and frequency and percentage
were used to describe qualitative data. The normality
of the quantitative data was assessed using the
Kolmogorov-Smirnov test. The comparison of qualitative
dependent variables between the groups was done using
the chi-square test and, if necessary, Fisher’s exact test. An
independent t-test was used to compare the 2 groups in
the case of normal data distribution, and a Mann-Whitney
test was used for non-normal distribution. A P < 0.05 was
considered the level of significance. Data analysis was
done in SPSS software version 16.

4. Results

The data of 30 children in the intervention group and
30 children in the control group were analyzed. The mean
age of the children in the two groups was 6.58 ± 3.21 years
(the youngest child was one year old, and the oldest was 14
years old). The demographic information of the children
is shown in Table 1.

There were no statistically significant differences in
the frequency of age, sex, mean duration of illness
until admission, categories of duration of illness until
admission, severity of illness, and vitamin D serum level on
admission among children in the intervention and control
groups. The frequency distribution of underlying diseases
in children is shown in Table 2, which shows no difference
between the two groups.

The frequency of fever, hypoxia, and respiratory
distress on the first day of hospitalization in both
intervention and control groups is shown in Table 3.
Only fever was observed more in the intervention group
(P = 0.002).

The hospitalization period of children is shown in
Table 4, which shows no difference between the two
groups.

None of our patients had a fatal outcome. All children
in both groups were discharged from the hospital with
recovery, and no side effects were observed.

Eight patients in the intervention group and 13 in the
control group had respiratory distress. The average time
required for the recovery of their respiratory distress was
1.87 ± 0.64 days in the intervention group and 2.3 ± 0.75
days in the control group, which did not show a significant
difference (P = 0.192, 95% CI of mean difference: -1.1 - 0.23).

In addition, 27 patients in the intervention group and
17 in the control group had a fever. The average time
required for their body temperature to return to normal
in the 2 groups was 2.18 ± 1.07 days and 2.35 ± 0.86 days,
respectively, which did not show a significant difference (P
= 0.591, 95% CI of mean difference: -0.79 - 0.45).

5. Discussion

This research investigated the efficacy of vitamin D as
adjuvant therapy in treating hospitalized children with
COVID-19. The frequency of fever was higher in the
intervention group, but the average time required to
recover from fever was less in the intervention group. This
can indicate the effectiveness of vitamin D in the treatment
of children with COVID-19, although it should be noted that
the difference between the two groups was not statistically
significant.

According to a review study by Nikniaz et al. in 2021,
intervention with vitamin D supplementation improves
clinical conditions and reduces mortality in patients with
COVID-19 (22). However, in most previous studies, only the
vitamin D level in the blood serum of COVID-19 patients
has been investigated. A study on children from one to 16
years old with COVID-19 showed that the incidence of fever
was higher in children with low serum levels of vitamin D
than in children with normal levels of vitamin D (67% vs.
18.3%) (23). In a study on 40 hospitalized COVID-19 patients,
Yılmaz et al. showed that fever was significantly higher
in vitamin D-deficient COVID-19 patients than in patients
with sufficient vitamin D serum levels (24).

Also, in previous studies, vitamin D deficiency
increased the risk of respiratory infections, including
respiratory syncytial virus, tuberculosis, and influenza,
and was a risk factor for acute respiratory distress
syndrome (ARDS) (25). In 2021, Alpcan et al. (26) showed in
a study on children aged one to 18 years that respiratory
distress was higher in COVID patients with low serum
levels of vitamin D (110). In our study, the average time
needed for respiratory distress recovery was lower in the
intervention group, although the difference between the
two groups was insignificant. Patients with a baseline
serum vitamin D level < 25 nmol/L who received repeated
low doses of vitamin D showed the maximum beneficial
effect against respiratory tract infections (27). In a clinical
trial study on children aged 6 to 12 years, the results
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Table 1. Demographic Characteristics of Children and Their Condition at the Beginning of Hospitalization in Intervention and Control Groups a

Variables Intervention Group Control Group P-Value

Gender 0.606

Boy 16 (53.3) 14 (46.7)

Girl 14 (46.7) 16 (53.3)

Age, y 0.914

≥ 5 13 (43.3) 13 (43.3)

6 - 10 13 (43.3) 14 (46.7)

> 10 4 (13.3) 3 (10)

Age, y: mean ± SD (range) 6.66 ± 3.46 (1 - 14) 6.5 ± 2.99 (2 - 12) 0.843

Disease duration, d 0.89

Less than 5 2 (6.7) 3 (10)

5 - 10 16 (53.3) 15 (50)

More than 10 12 (40) 12 (40)

Days of disease,mean ± SD 10.26 ± 3.1 10.63 ± 3.79 0.684

Severity of disease 0.405

Severe 8 (26.7) 11 (36.7)

Moderate 22 (73.3) 19 (63.3)

Vitamin D serum levels 0.592

Low/inadequate 20 (66.7) 18 (60)

Normal 10 (33.3) 12 (40)

a Values are expressed as No. (%) unless otherwise indicated.

Table 2. Frequency Distribution of Underlying Diseases in Children in Two Study Groups

Variables Intervention Group, No. (%) Control Group P-Value

Underlying disease 0.559

Yes 9 (30) 7 (23.3)

No 21 (70) 23 (76.7)

Type of underlying disease 0.276

History of seizures 4 (44.4) 3 (42.9)

Gastrointestinal diseases- IBS 2 (22.2) 1 (14.3)

Thalassemia minor 1 (11.1) 0 (0)

History of frequent UTIs 1 (11.1) 0 (0)

History of intussusception 1 (11.1) 0 (0)

Pulmonary disorders - asthma 0 (0) 3 (42.9)

of a 6-month follow-up showed that the rate of overall
upper respiratory tract infections decreased by 30% in
the intervention group (receiving vitamin D 1,000 IU and
calcium 500 mg per day) and by 25% in the placebo group.
The difference between the two groups was significant
(28).

Although the pathogenic mechanisms related to
COVID-19 are not fully elucidated, it is clear that this disease

damages organs due to the high affinity of spike protein
for the human angiotensin-converting enzyme 2 (ACE2)
cell receptor, which is highly expressed in organs such as
the lungs, heart, liver, kidneys, brain, and bladder. The
disease’s clinical severity and mortality rate are generally
lower in children than in adults, which could be related
to the lower amount of ACE2-expressing AT2 cells and
ACE2 protein content in children than in adults (29, 30).
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Table 3. The Frequency of Fever, Hypoxia, and Respiratory Distress on the First Day of Hospitalization in Intervention and Control Groups

Variables Intervention Group, No. (%) Control Group, No. (%) P-Value

Hypoxia 0.573

Yes 8 (26.7) 10 (33.3)

No 22 (73.3) 20 (66.7)

Respiratory distress 0.176

Yes 8 (26.7) 13 (43.3)

No 22 (73.3) 17 (56.7)

Fever 0.002

Yes 27 (90) 16 (53.3)

No 3 (10) 14 (46.7)

Table 4. Hospitalization Period in Intervention and Control Groups

Variables Intervention Group Control Group P-Value 95% CI of MeanDifference (Lower - Upper)

Hospitalization days 0.513 -

Less than 5 days 12 (40) 15 (50)

5 - 10 days 12 (40) 12 (40)

More than 10 days 6 (20) 3 (10)

Days of hospitalization 7.36 ± 3.21 5.96 ± 3.05 0.089 -0.22 - 3.02

a Values are expressed as No. (%) or mean ± SD.

Vitamin D also helps protect against this virus in different
ways: (1) by stabilizing the intercellular connections in
the lung and preventing the penetration and rapid spread
of the coronavirus deep in the lung tissue (31), (2) by
the differentiation of monocytes into macrophages and
increasing the ability of macrophages to phagocytose
(32, 33), (3) by binding to the Vitamin D Receptor (VDR)
and increasing the expression of antimicrobial peptides
such as defensin and cathelicidin (34), (4) by reducing
the excessive secretion of inflammatory cytokines and
preventing destructive molecular events such as cytokine
storm and uncontrolled inflammation in the lung (35,
36), (5) by regulating the renin-angiotensin system and
preventing a sharp increase in angiotensin 2, and (6) by
protecting tissues against coronavirus, especially the lung
(37, 38).

In our study, there were no side effects or death in both
vitamin D intervention and control groups. Radujkovic
et al. showed a significant relationship between vitamin
D deficiency and mortality in patients with COVID-19
(39). Also, Karahan and Katkat found that the serum
level of 25 (OH) vitamin D was independently associated
with mortality in COVID-19 patients. In their study,
vitamin D deficiency was present in 93% of patients with
severe COVID-19. Also, the numbers of lymphocytes,
white blood cells, and serum albumin were introduced

as other independent predictors of mortality (40). The
results of the studies on the mortality rate of COVID-19
patients receiving vitamin D are contradictory. Since the
statistics of disease centers in different countries are not
officially and reliably announced, the exact number of
deaths cannot be obtained. In a cross-sectional study
investigating the prevalence of vitamin D deficiency and
its relationship with mortality in children hospitalized in
the intensive care unit, the mortality rate was higher in
children with vitamin D deficiency hospitalized in the PICU
than in children with normal vitamin D serum levels (41).

Our study also had limitations. The sample size was
relatively small. Also, the prescribed dose of vitamin D was
not significantly different from the daily required dose,
which might be insufficient to treat vitamin D deficiency.
Since higher doses of vitamin D are recommended to
quickly compensate for vitamin D deficiency and increase
its therapeutic effect, studies with higher doses of vitamin
D are recommended.

5.1. Conclusions

Vitamin D administration did not significantly affect
the treatment of children with COVID-19. More studies
are needed to determine the role of vitamin D in treating
children with COVID-19.
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