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Abstract
Background: Considering the high prevalence of the COVID-19 worldwide and since there is 
no effective treatment for it, the employment of complementary treatments without side effects 
is highlighted. So, this clinical trial aimed to assess if vitamin A injection decreases disease 
severity in hospitalized patients with COVID-19.
Methods: In this pilot open-labeled randomized controlled clinical trial (RCT), 18 patients were 
instructed to take a daily dose of intramuscular vitamin A (maximum of 14 days), and 18 
patients continued their common treatment protocols. For predicting mortality risk, we used the 
Coronavirus Clinical Characterization Consortium (4C) score. This score predicts mortality in 
hospitalized patients based on demographic and physiologic parameters. Based on this score, 
the patients were classified into four groups from low-risk to extremely high-risk groups. 
Results: The included participants were aged 61.43 ± 13.54 years, and 38.8% of them were 
female. The findings indicated no significant differences between groups regarding baseline 
characteristics. In the vitamin A group, the mean 4C score was 6.86 ± 3.37 before the study 
which reduced insignificantly to 6.8 ± 3.34 at the end of the study. In the control group, the 
mean 4C score increased insignificantly from 7.21 ± 2.72 to 7.28 ± 2.39. Furthermore, the result 
of the one-way analysis of covariance (ANCOVA) showed that after adjusting for baseline 
values, the differences between groups are not significant.
Conclusion: Based on the results, this study showed no significant effect of vitamin A on 
COVID-19 severity. 
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Introduction
The COVID-19 pandemic1 has affected about 767 million 
cases worldwide, and it is the underlying cause of death 
of more than six million people.2 In some patients, 
COVID-19 is associated with severe symptoms that 
lead to hospitalization.3 The severity of the disease is 
somehow attributed to the nutrition status. Previously, 
micronutrient deficiencies were associated with 
more severe viral infections.4 It has been found that 
micronutrient deficiencies could have an impact on 
immune response and severity of COVID-19.5,6 Vitamin 
A deficiency is one of the micronutrient deficiencies that 
may be associated with viral infections and pneumonia.4 
Earlier studies indicated that vitamin A can increase 
immune functions by increasing the proliferation 
of lymphocytes and T-helper cells.4 Some research 
has been conducted to assess the effect of vitamin A 
supplementation on pneumonia in children and showed 
that this vitamin can decrease the severity of diseases7,8; 
however, other research did not reveal any significant 

outcome.9 In patients with COVID-19, Rohani et al 
observed that a 10-day supplementation of vitamin A 
can improve some clinical and paraclinical symptoms 
in patients.10 In another trial, Beigmohammadi et al 
showed that supplementation with fat-soluble vitamins 
and vitamin C has a positive impact on inflammatory 
response and disease severity of intensive care unit-
admitted patients with COVID-19.11,12 

Considering the high prevalence of COVID-19 
worldwide and owing to the fact that there is no effective 
treatment for it, the use of complementary treatments is 
highlighted.13 Considering that vitamin A has a positive 
role in infectious disease and since vitamin A has an 
immune-modulating effect, we hypothesized that this 
vitamin can have a positive effect on hospitalized patients 
with severe COVID-19.14 In our previous report, we 
examined the effect of vitamin A supplementation on the 
mortality rate in these patients, finding out that vitamin A 
supplementation did not affect mortality in hospitalized 
patients with COVID-19. We assumed that it may have a 
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significant effect on disease severity in these patients. So, 
we aimed to investigate the impact of vitamin A injection 
on the severity of COVID-19 in admitted patients to the 
hospital.

Methods 
In this pilot open-labeled randomized controlled clinical 
trial (RCT), the impact of vitamin A injection on disease 
severity was assessed in patients with COVID-19. The 
patients were recruited from the Imam-Reza hospital in 
Tabriz, Iran, by convenience sampling. To be included in 
the study, patients should be adults (aged over 18 years), 
the presence of COVID-19 should be confirmed by reverse 
transcription polymerase chain reaction (RT-PCR), and 
the patients should be ventilator-independent at the time 
of inclusion. The pregnant and lactating patients as well 
as the users of high-dose vitamin A in the last month were 
excluded from the study. 

For conducting this clinical trial, we have approval from 
the Ethics Committee of Tabriz University of Medical 
Sciences [Ethics code: IR.TBZMED.REC.1398.1305]. 
Moreover, before the initiation of the interventions, all 
participants gave written informed consent. Further, the 
intervention protocol was registered in the Iranian Registry 
of Clinical Trials (identifier: IRCT20170117032004N3; 
https://www.irct.ir/trial/46564).

According to a previous study,15 a pilot study should 
have at least 15 participants in each arm. To allow drop-
outs, we included 18 patients in each arm. A computer-
based random list was used to allocate patients to vitamin 
A group or the control group. The random allocation 
process was conducted by a colleague who did not have 
any other role in the trial, and the convenience sampling 
method was employed. 

In the present clinical trial, the dose of vitamin A 
was chosen according to an earlier study on adults 
(Maintenance dose of 50 000 units intramuscularly once a 
day for two weeks).16 Patients in intervention and control 
groups proceeded with conventional therapies, including 
hydroxychloroquine, antiviral agents, corticosteroids, 
and antibiotics. There were no significant differences 
between groups regarding the type of received common 
treatments. This study was open-labeled, and none of the 
involved participants and researchers were blinded to 
group allocation. 

A skilled physician recorded the patients’ general 
information and clinical laboratory data. All participants 
were recruited on the first day of admission to the 
hospital, and the symptoms and medical procedures were 
checked daily. All patients were followed up until they 
were discharged from the hospital or died. 

For predicting mortality risk, we used the Coronavirus 
Clinical Characterization Consortium (4C) score. This 
score includes the age, gender, number of associated 
diseases, breathing frequency, peripheral oxygenation, 
Glasgow Coma Scale, blood urea nitrogen, and C-reactive 
protein (CRP) levels. Using this score, the patients were 

classified into four risk groups: low-risk group (4C score 
of ≤ 4), intermediate-risk group (4C score of 4–8), high-
risk (4C score of 9–14), and very high-risk (4C score 
of ≥ 15) group. 

Statistical Analysis 
The statistical analysis was conducted by SPSS version 
22.0. The normality of the data was checked using the 
Kolmogorov-Smirnov test. Considering the normal 
distribution of data, we presented the numerical variables 
as the mean (standard deviation) and compared them 
between groups using an independent t test. In addition, 
the nominal and categorical variables were presented as 
frequency (%) and compared with chi-square tests. For 
comparing the disease severity after treatments between 
intervention and control groups, the one-way analysis of 
covariance (ANCOVA) was used considering the age, sex, 
and baseline values as cofactors. The intention-to-treat 
protocol was further used for statistical analysis, and a P 
value of ≤ 0.05 was considered as a cut-off for statistical 
significance

Results
As depicted in Figure 1, this study included 36 patients 
with COVID-19. In both groups, three patients were lost 
to follow-up. Considering the intention-to-treat protocol 
of the study, the data of 18 patients were analyzed. 

The patients’ mean age was 61.43 ± 13.54 years, and 
38.8% of these patients were female. As observed in 
Table 1, the baseline features of the patients were not 
significant between the groups. 

Figure 2 indicates the mean 4C score in the intervention 
group and control group before and after the study. As can 
be seen, the mean 4C score in the intervention group was 
6.86 ± 3.37 before the study which reduced insignificantly 

Table 1. Demographic and Clinical Characteristics of the Patients at Baseline

Variable 
Vitamin A 

Group (n = 18)
Control Group 

(n = 18)
P Value

Age (y) 59.94 ± 13.5 61.75 ± 12.8 0.69a

Male, No. (%) 12 (66.6) 10 (55.5) 0.8b

Current smoker, No. (%) 3 (16.6) 3 (16.6) -

ICU admission, No. (%) 4 (22.2) 4 (22.2)

IMV, No. (%) 3 (16.6) 3 (16.6)

Initial vital signs and laboratory data, No. (%)

Number of comorbidities 37.57 ± 0.53 37.42 ± 0.60 0.48b

GCS 14.72 ± 0.66 14.75 ± 0.68 0.90a

RR 27.46 ± 3.73 28.14 ± 3.65 0.62b

CRP (mg/L) 2 ± 0.8 2.5 ± 0.85 0.16a

O2 saturation (%) 83.50 ± 4.93 86.35 ± 3.46 0.06a

BUN (mg/dL) 19.75 ± 11.35 16.01 ± 5.75 0.21a

C4 score 6.86 ± 3.37 7.21 ± 2.71 0.76a

Note. ICU: Intensive care unit; IMV: Invasive mechanical ventilation; GCS: 
Glasgow coma scale; RR: Respiratory rate; CRP: C-reactive protein; BUN: 
blood urea nitrogen.
a P value of independent t-test; b P value of chi-square.

https://www.irct.ir/trial/46564
https://www.mdcalc.com/glasgow-coma-scale-score-gcs
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to 6.8 ± 3.34 at the end of the study. In the control 
group, the mean 4C score increased insignificantly from 
7.21 ± 2.72 to 7.28 ± 2.39. The result of one-way ANCOVA 
displayed no significant differences between groups after 
adjusting for baseline values. 

Discussion
During the COVID-19 pandemic, different studies have 
focused on the use of different nutritional supplements 
to decrease mortality rates in these patients. This clinical 
trial investigated the effect of vitamin A injection on 4C 
score in patients with COVID-19 and showed that the 
disease severity decreased in the intervention group and 

increased in the control group. However, there were no 
significant differences between groups regarding severity 
scores. Previous studies on patients with COVID-19 
indicated that supplementation with vitamin A can have 
positive effects on disease symptoms and inflammatory 
response in patients with COVID-19 that consequently 
decreases the severity of the disease.10,11 A meta-analysis 
of studies on patients with pneumonia also showed that 
vitamin A supplementation has no significant effect on the 
prevention of pneumonia.17 In addition, in patients with 
acute lower respiratory tract infections, vitamin A did not 
have a significant effect on disease severity.18 In contrast 
to these results, a study in children with pneumonia 
revealed the positive effect of vitamin A on decreasing 
the recovery period.19 We believed that the differences in 
the results of different studies could be attributed to the 
dissimilarities of the studied population. We studied the 
effect of vitamin A supplementation on adults; however, 
the studies that showed the positive effect of vitamin A 
were conducted on children. Moreover, previous studies 
were conducted on patients with pneumonia, while the 
present study’s population was patients with COVID-19. 
Serum vitamin A status and vitamin A dose could also 
affect the result. 

One of the main limitations of the present clinical trial 
was the low sample size. Moreover, it was an unblinded 
study. To achieve more precise results, we suggested 
that future studies include more patients followed up 

Figure 1. Flow chart of patients recruitment and analysis. ITT: intention to treat

Figure 2. Comparison of the 4C score between groups
*p value of one-way ANCOVA after adjusting for age, sex and baseline 
values
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the patients after discharge to study the after-discharge 
mortality. 

Conclusion
Generally, the result of the present study showed that 
vitamin A supplementation had no significant effect on 
the disease severity in patients with COVID-19. 
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