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Background: Although previous studies observed the relationship between individual

dietary supplements and enhancing body resistance against viruses, few studies

have been conducted regarding the role of different supplements in treatment of

COVID-19. This article aims to determine the association of recent and long-term

supplement consumption on the biochemical indices and impatient duration among

patients with COVID-19.

Methods: In this cross-sectional study on 300 adult men and women with COVID-19,

recent and long-term supplement intakes were investigated by using a questionnaire. In

addition, lifestyle was also assessed in aspects of fruits and vegetable consumption,

physical activity, sleeping duration, fluid intake, and smoking status. Furthermore,

the laboratory and paraclinical parameters were obtained from medical records. The

relationship between supplement intake with the length of hospitalization and clinical

laboratory tests was investigated by one-way analysis of variance (ANOVA).

Results: Those patients with supplement intake in the last 2 months had a significantly

lower amount of blood urea nitrogen (BUN) (31.31 ± 13.87 vs. 37.57 ± 19.77 mg/dL,

P: 0.002) and higher serum 25(OH)D (28.13 ± 14.09 vs. 23.81 ± 13.55 ng/mL, P: 0.03).

Subjects with long-term supplement intake had a significantly lower invasive oxygen

support (0.00 vs 5.10 %, P: 0.05), lactate dehydrogenase (LDH) (498.11 ± 221.43 vs.

576.21± 239.84 U/L, P: 0.02), fewer days of fever (0.49± 3.54 vs. 2.64± 9.21, P: 0.02),

and higher serum 25(OH)D (31.03 ± 13.20 vs. 22.29± 13.42 ng/mL, P < 0.001). The

length of hospital stay was practically the same between groups who received and did not

receive supplementation during the 2months prior to hospitalization (6.36± 3.32 vs. 6.71

± 4.33 days, P: 0.004). Similarly, people who took supplements during the past year had

practically similar hospitalization lengths (6.29 ± 4.13 vs. 6.74 ± 3.55 days, P: 0.004).
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Conclusion: In conclusion, although practically the length of hospital stay was the same

in both groups of supplement consumers and others, immune-boosting supplements

were associated with improved several laboratory indices. However, due to the cross-

sectional nature of our study, further longitudinal studies seem to be essential.

Keywords: supplement, COVID-19, BUN, ICU, general ward, creatinine, CRP

INTRODUCTION

The new variation of coronavirus, SARS-CoV-2 (severe acute
respiratory syndrome coronavirus 2), which triggers COVID-
19, is undoubtedly the foremost dangerous coronavirus with the
greatest morbidity and death rate. Human society experienced
the most important acute health trouble due to the coronavirus
pandemic in recent year (1). The crude mortality ratio is 1.63%
based on Worldometer by January 21, 2022 (2), which can vary
in different countries depending on age and the presence of
comorbidities (1).

As of January 21, 2022, 9,807,128,664 doses of the COVID-

19 vaccine have been administered worldwide, according to
covidvax; however, maintaining social distancing and carrying

face masks are recommended in public spaces to avoid
the transmission of COVID-19 (3). Furthermore, lifestyle

factors, including dietary intake, exercise, smoking, alcohol

intake, screen time, and sleep, may also additionally have a
crucial influence on COVID-19 vulnerability (4). Hence, many

researchers highlighted the importance of taking suitable dietary
interventions and nutritional supplements to boost our immune
systems. The relationship between taking protein, omega-3,
vitamin A, B complex, C, D, E, minerals like zinc, selenium,
iron, copper, and magnesium supplements and improving the
immune system has been investigated (5–16). Previous studies
have also investigated the effects of glycophosphopeptical AM3
on respiratory diseases (17, 18). Furthermore, a review study
has discussed the potential prophylactic and therapeutic benefits
of glycophosphopeptical AM3 on COVID-19 (19). Vitamin
D, lactoferrin, and selenium supplementation have possibly
desirable effects on COVID-19 prevention (11, 20–25). It is
recently reported that D3 intake for a few weeks at 10 000 IU/d
followed by 5,000 IU/d to reach the minimum of 150 nmol/L
for 25(OH)D serum is a prophylactic measure to COVID-19 for
high-risk people (8). The researchers recently reported vitamin
D, zinc, omega-3, vitamin C, selenium, magnesium, lactoferrin,
L glutamine, gut microbiota, nigella sativa, and propolis
supplementation could be considered as possible COVID-19
treatments (15, 22, 25–33). Early dietary supplementation in
suspicious COVID-19 cases can contribute to better treatment
results, and good nutritional status is essential prior to the other
medical measures (33).

The necessity of immune-boosting supplementation is one of
the most common ambiguities during the COVID-19 pandemic.
Furthermore, in patients with COVID-19, possible differences
in length of hospital stay and biochemical parameters in
people who took the supplements with others are yet to be
determined. In general, the benefits of taking immune-boosting

supplements during the COVID-19 pandemic are not completely
conclusive. Previous studies have observed relationships between
appropriate nutritional status and enhancing body resistance
against viruses (33–35). However, the information about
supplementation as a preventive and treatment measure for
COVID-19 remains controversial. Although there are reports on
patients with COVID-19 nutritional supplement effects, there is
no study on multi-dietary supplement’s role in the prevention
and treatment of COVID-19 simultaneously. This article aims to
determine the association of recent and long-term supplement
consumption before disease incidence on the biochemical indices
and impatient duration among infected patients to COVID-19.

MATERIALS AND METHODS

Study Design and Population
The main aim of this cross-sectional study was to investigate
the association of recent and long-term supplement intakes with
laboratory indices and length of hospital stay in hospitalized
patients with COVID-19. Participants were recruited from
patients with COVID-19 hospitalized in Ziaeian hospital
affiliated with Tehran University of Medical Sciences. The data
collection process was performed from March 24, 2020, to
November 20, 2020. This study was performed on 300 adults
aged 18 years and older admitted to Ziaeian Hospital who
were randomly selected. Subjects were confirmed patients with
COVID-19 diagnosed by the general practitioner (GP) regarding
laboratory results, lungs CT scan, and clinical symptoms
simultaneously. Consumption of dietary supplements in the
last 2 months and the past year was classified into recent and
long-term supplement intakes, respectively. Supplement intake
modulating the immune system function, such as A, C, D, E,
and B vitamins, zinc, selenium, iron, omega-3, and protein,
as well as probiotics, was studied. Written informed consent
was obtained from all participants. Inclusion criteria were as
follows: no pregnancy, no lactation, and no serious condition,
such as dementia, history of a large stroke, and active cancer
within 5 years. Patients with non-communicable diseases, such
as diabetes, hypertension, hyperlipidemia, hypothyroid, kidney
disease, and fatty liver, were included. This study was approved by
the ethical committee of Tehran University of Medical Sciences
with the ethics code IR.TUMS.VCR.REC.1399.036 and grant
number 99-1-212-47266.

Assessment of Anthropometric and
Obesity Characteristics
Anthropometric parameters, such as weight, height, and body
mass index of patients, were measured at admission. Weight
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was measured with light clothing and using a digital scale
with an accuracy of 100 grams, and height was also obtained
using a stadiometer with an accuracy of 0.1 cm after removing
the shoes. To reduce possible errors, all these measurements
were performed by a healthcare staff. Using a demographic
questionnaire, patient sudden and severe weight changes in the
last month were assessed. Moreover, to evaluate weight changes
during hospitalization, subjects’ weight was measured at the time
of discharge. Finally, body mass index was computed by dividing
weight (kg) to the square of height (m2).

Assessment of Usual Dietary and
Supplement Intake
Daily energy intake, and macro- and micronutrients of the
subjects were obtained using 24-h recall based on the number of
hospitalization days during hospital stay. Using USDA modified
food composition table for Iranian foods, the daily macro- and
micronutrient intake of each patient was calculated (36). Patients
were evaluated regarding following a special diet before the onset
of the disease, servings of fruit consumption per day during the
past year, number of daily main meals received, type and amount
of bread, meat, dairy, and oil consumed, and the frequency of
fast-food consumption.Moreover, the amount of mainmeals and
snacks consumed during hospitalization in comparison with the
amount consumed before the onset of the disease was obtained
using questionnaire. In addition, fluid intake habits regarding the
frequency of carbonated beverages consumption and daily water
intake were assessed based on questionnaire data. Finally, to
assess the nutrition status of each participant, an overall nutrition
score was applied. We obtained the overall nutrition score for
each participant by summing the scores of the type of meat
consumed, the type of bread consumed, the amount of dairy
consumed, the amount consumed of fruits and vegetables, and
the consumption of sweetened carbonated beverages. The points
allocated were as follows: consumption of red meat 0, chicken
1, fish 2, consumption of <1 glass of dairy 0, 1 glass of dairy
1, 2 glass of dairy 2, 3 glass of dairy 3, >3 glass of dairy 4,
consumption of carbonated beverages 0 and non-consumption
1, consumption of white bread 0 and whole wheat bread 1,
consumption of 1 unit of fruits 1, 2 units of fruits 2, 3 units of
fruits 3 and consumption of <1 unit of vegetables 0, 1 unit of
vegetables 1, 2 units of vegetables 2, 3 units of vegetables 3, and
>3 units of vegetables 4 points were assigned. To evaluate the
recent intake of supplements, we considered taking supplements
during 2 months before hospitalization. We also obtained
supplement intake during 1 year before admission to assess
long-term supplementation. Long-term (over 1 year) and more
recently (over the last 2 months) vitamin, mineral, probiotic,
omega-3s, and protein supplement intake have been evaluated,
and subjects have been asked to list their possible consumed
supplements and state the received dose. Using supplement
intake questionnaire, received supplements involved in the
immune system function, such as A, C, D, E, and B vitamins,
zinc, selenium, iron, omega-3, and protein, as well as probiotics,
were obtained.

Assessment of Comorbidities and
Medications
Patient current comorbidities, such as diabetes, hypothyroid,
asthma, arthroses, Alzheimer’s disease, rheumatoid arthritis,
chronic obstructive pulmonary disease, end-stage renal disease,
Parkinson’s, kidney failure, hepatitis B, meningitis, human
immunodeficiency virus, cerebral vascular accident, chronic
kidney disease, mental disease, obesity, and immune system
deficiency, were obtained using medical records. In addition,
based on medical record data, cardiovascular disease risk factors,
including hypertension, hyperlipidemia, ischemic heart disease
(IHD), deep vein thrombosis (DVT), congenital heart defects
(CHD), coronary artery disease (CAD), and congestive heart
failure (CHF), were assessed. Likewise, using questionnaire, a
history of heart valve replacement, dialysis, coronary artery
bypass graft surgery (CABG), liver surgery, chemotherapy,
and various types of transplants were obtained. Furthermore,
received medications during the hospitalization period with
emphasis on immune system suppressors, such as corticosteroids
and their dosage, were extracted from the questionnaire. Patients
were also evaluated in terms of antiviral drugs azithromycin,
heparin, oseltamivir, Kaletra, ribavirin, favipiravir, remdesivir,
atazanavir, and ivermectin consumption based onmedical record
data. In addition to current diseases and drugs, a history
of diseases and drugs was also obtained regarding medical
records. The history of lipid-lowering, anticoagulant, psychiatry,
statin, angiotensin-converting enzyme inhibitors (ACEIs), and
angiotensin II receptor blocker (ARB) drugs were assessed using
the questionnaire. The possible underlying disease, as well as the
severity of the disease, was stated in the questionnaire based on
the paraclinical findings in the medical records.

Assessment of Clinical and Paraclinical
Findings
Laboratory clinical tests were performed at the time of hospital
admission using conventional methods, such as routine blood
tests, cardiometabolic factors, renal function, liver enzymes,
coagulation factors, and inflammation profile. The serum
levels of important laboratory and paraclinical parameters,
including blood urea nitrogen (BUN), creatinine, albumin,
ferritin, 25(OH)vitamin D, c-reactive protein (CRP), d-dimer,
and hemoglobin, were extracted using a questionnaire. In
addition, according to medical records, other paraclinical
findings in terms of aspartate aminotransferase (AST), alanine
aminotransferase (ALT), and alkaline phosphatase (ALKPH)
hepatic enzymes, electrolytes, creatine phosphokinase (CPK),
lactate dehydrogenase (LDH), fasting blood sugar (FBS), HCO3,
pH, partial pressure of oxygen (PO2), partial pressure of carbon
dioxide (PCO2), and troponin serum levels were obtained. To
measure CRP, troponin, ferritin, sodium, potassium, albumin,
AST, ALT, LDH, creatinine, and urea, Abbott’s Alinity Systems
(Abbott, Chicago, IL, USA) were applied on plasma samples
added with lithium heparin (Becton Dickinson, Franklin Lakes,
NJ, USA). FBS levels were determined using the glucose oxidase-
phenol 4-aminoantipyrine peroxidase (GOD-PAP) colorimetric
method. Routine blood factors, such as white blood cell (WBC),
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red blood cell (RBC) and platelet count, neutrophils, lymphocytes
and HCT percentage, mean corpuscular volume (MCV), mean
corpuscular hemoglobin (MCH), and erythrocyte sedimentation
rate (ESR), were obtained from anticoagulated blood samples
with ethylenediaminetetraacetic acid tripotassium (K3 EDTA;
Becton Dickinson, Franklin Lakes, NJ, USA) using Sysmex XN
hematology analyzer and reagents (Sysmex Corporation, Kobe,
Japan). Partial thromboplastin time (PTT), partial prothrombin
time (PT), international normalized ratio (INR), and D-dimer
were measured by benchtop analyzer STA compact Max 3 (Stago,
Asnières-sur-Seine, France) and reagents on serum evacuated
to 3.2% sodium citrate coagulation tubes (Becton Dickinson,
Franklin Lakes, NJ, USA). The patient’s symptoms, such as
general pain, headache, cough, sore throat, joint pain, respiratory
problems, anorexia, runny nose, lethargy, diarrhea, and vomiting,
were documented in a questionnaire based on the evidence in the
patient medical records.

Assessment of Other Variables
Related data on sociodemographic variables, including age, sex,
education, occupation, residency, family status, and marital
status, were extracted from the demographic questionnaire.
Female participants were assessed in aspects of the physiologic
condition, such as pregnancy, lactation status, number of
deliveries, and menopausal status, additionally. Lifestyle-related
variables, including smoking status, current and past history of
alcohol consumption and drug abuse, daily physical activity,
facing stressful events in the last 6 months, and sleep duration
changes, were obtained using a questionnaire. Finally, using
questionnaire, the method of diagnosis of COVID-19 disease,
the extent of contact with COVID-19 patients before infection,
inpatient or non-hospital treatment, place of hospitalization,
duration of hospitalization in addition to general condition at the
time of discharge from the hospital were assessed.

Statistical Analysis
Participants were categorized regarding recent and long-term
supplement consumption.We applied one-way ANOVA and chi-
square tests for continuous and categorical variables, respectively,
to compare sociodemographic characteristics across different
supplement intake categories. The relationship between more
recent and long-term supplement intakes with the length of
hospitalization was assessed using one-way ANOVA. Similarly,
the association of recent and long-term supplementation
with clinical laboratory tests was investigated by one-way
ANOVA. By applying the chi-square test, recent and long-
term supplement consumption relationships with the symptoms
of disease (fever, cough, headache, runny nose, and sore
throat) were examined. Moreover, the prevalence of various
comorbidities and medications across different categories of
supplement intake was assessed using the chi-square test.
Potential confounders which were likely to affect the outcomes
of our study were adjusted in three phases using ANCOVA.
One of the factors that may affect the laboratory indices and
duration of hospitalization is medication. We examined the
interaction of drugs with supplements in such a way that
in a separate model, we performed statistical adjustments. If

the effect of the interaction of drugs with supplements was
significant, then the effect would disappear. In model 1, variables
of gender, age, history and the current onset of diseases, and
history and current medications were adjusted. The length
of hospitalization in different categories of supplement intake
following gender, age, history and current onset of diseases,
and history and current medications adjustment is presented
in model 1 (Figure 1). Furthermore, in model 2, the P-values
were controlled by body mass index, hemoglobin, and nutrition
overall score, additionally, which were included as covariates
(Figure 1). Finally, in model 3, multiple variable adjustments
were performed and the existence of respiratory support, fever,
blood oxygen level, partial pressure of carbon dioxide, albumin,
25(OH)D, and c-reactive protein serum levels were included as
covariates, additionally.

RESULTS

Out of 300 subjects in the present study, 164 and 138 patients had
recent and long-term supplement intake, respectively. 54.7% of
the participants were males and 45.3% were females with a mean
age of 51.95 ± 15.34 years. Table 1 and Supplementary Table 1

represent the sociodemographic characteristics of patients with
COVID-19 who were included in the present study. People who
have been supplemented in the last 2 months were younger,
slightly higher educated, obese, and more stressed than those
who did not take the supplement recently. Similarly, people
who received supplements in the past year were people with
younger age, more percentage of women, slightly more traveling
experience, more sleep-alteration, and more stressful events
than those who did not receive the supplement. There was no
significant difference in marital status, the number of family
members, job classification and comorbidities except for obesity
in the two groups of recent supplementation and non-recent
supplementation. No significant difference was observed in
marital status, number of family members, job classification and
comorbidities except for immune deficiency and asthma across
different long-term supplementation groups. Anthropometric
and obesity characteristics of patients with COVID-19 across
recent and long-term supplementation categories are presented
in Table 2. In people who have recently taken supplements,
more weight changes have been observed, approaching the
marginal significance (P = 0.07).Similarly those subjects with
recent supplement intake showed significantly more prevalence
of obesity (P = 0.04). Supplementation in recent years has
been associated with less weight change (P = 0.002). History of
different diseases and diagnosis methods among patients with
COVID-19 are presented in Supplementary Table 2. Dietary
intake during hospitalization among patients with COVID-19
in different supplement categories intake has been provided
in Supplementary Table 3. There was a significant difference
in the amount of breakfast and dinner consumption of those
who took the supplement recently and those who did not
take the supplement recently (P =0.004, 0.04). The use of
different drugs did not differ much between the two groups.
No significant difference was found in terms of dietary intake
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FIGURE 1 | Length of hospitalization in different supplement intake categories.

and medication in those who took or did not take supplements
in the past year. Supplementary Table 4 illustrates the usual
dietary intake among patients with COVID-19 in different
supplement categories intake. There was a significant difference
in the frequency of fast food consumption, consumption
of lipid-lowering drugs and statins in those subjects with
recent supplements compared to those who did not take
supplements recently. Beverage and anticoagulants consumption
was significantly different in those who did and did not receive
supplementation in the past year (P = 0.05, 0.01). Biochemical
indices in different supplement intake categories are provided in
Supplementary Table 5. Alkaline phosphatase (146.64 ± 67.21
vs. 176.96 ± 143.10 IU/L, P: 0.03) and MCV (84.70 ± 6.56 vs,
86.39 ± 5.19 fl, P: 0.02) were significantly lower in the group
that had taken the supplement in the last 2 months. Subjects
with long-term supplement intake had significantly lower LDH
(498.11 ± 221.43 vs. 576.21 ± 239.84 U/L, P: 0.02), hematocrit
(39.46 ± 6.03 vs. 40.81± 5.23 %, P: 0.04) MCV (84.47± 6.58 vs.
86.35 ± 5.35 fl, P: 0.008), and significantly higher lymphocytes
(25.15 ± 11.29 vs. 21.93 ± 10.90 %, P: 0.01). Important
parameters in different supplement categories are illustrated in
Table 3. Recent supplementation was associated with lower BUN
(31.31 ± 13.87 vs. 37.57 ± 19.77 mg/dL, P: 0.002) and higher
25(OH)D serum levels (28.13 ± 14.09 vs. 23.81 ± 13.55 ng/mL,
P: 0.03). 25(OH)D serum level was significantly higher in those
who had taken supplements in the past year (31.03 ± 13.20 vs.
22.29 ± 13.42; P < 0.001). Clinical and para-clinical parameters
have been provided in Table 4. Compared to those who have
not taken supplements recently, no parameter was significantly

different in the supplemented group. After performing multiple
variable adjustments, those with recent (0.70 ± 4.41 vs. 3.07 ±

9.96 days, P < 0.001) and long-term supplementation intake had
fewer days of fever (0.74 ± 4.70 vs. 2.80 ± 9.46 days, P < 0.001).
Furthermore, recent (91.83 ± 10.03 vs. 85.89 ± 21.06 %, P <

0.001) and long-term supplement consumption was associated
with higher blood oxygen pressure after statistical adjustments
(91.50± 11.20 vs. 86.77± 19.83 %, P < 0.001).

The length of hospitalization after gender, age, history and the
current onset of diseases and history and current medications
adjustment are presented in model 1 (Table 5 and Figure 1).
The P-values were controlled by body mass index, hemoglobin
and nutrition overall score, which were included as covariates
additionally in model 2 (Table 5 and Figure 1). In model 3, P-
values were controlled by the existence of respiratory support,
fever and blood oxygen level, partial pressure of carbon dioxide,
albumin, 25(OH)D, c-reactive protein serum levels, in addition to
the above variables which were included as covariates. Although,
those who recently supplemented had slightly fewer hospital
stays, the length of hospitalization was practically the same (6.36
± 3.32 vs. 6.71± 4.33 days, P: 0.004). Similarly, People who
took supplements in the past year also had similar hospitalization
lengths (6.29 ± 4.13 vs. 6.74± 3.55 days, P: 0.004) (Table 5 and
Figure 1).

DISCUSSION

In this cross-sectional study, we did not find a significant inverse
relationship between supplementation in the last 2 months and
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TABLE 1 | Sociodemographic characteristics of patients with COVID-19 according to recent, long-term, and during hospitalization intakes.

Total Recent supplement intake Long-term supplement intake

No Yes No Yes

Sample size, n 300 (100%) 138 (46%) 162 (54%) 162 (54%) 138 (46%)

Age (years) 51.95± 15.34 54.72± 15.28* 49.59±15.05 53.57 ± 15.37* 50.04 ± 15.14

Gender

Men 164 (54.7%) 87 (63.1%)* 77 (47.5%) 101 (62.3%)* 63 (45.6%)

Women 136 (45.3%) 51 (36.9%)* 85 (52.5%) 61 (37.7%)* 75 (54.4%)

Number of family members 3.36± 1.29 3.46 ±1.47 3.29± 1.11 3.46 ± 1.39 3.25 ± 1.15

Marital status

Single 143 (49.8%) 63 (47.4%) 80 (51.9%) 80 (52.2%) 63 (47%)

Married 143 (49.8%) 69 (51.9%) 74 (48.1%) 72 (47%) 71 (53%)

Divorced 1 (0.3%) 1 (0.8%) 0 (0%) 1 (0.6%) 0 (0%)

Patient caregiver

Him/Herself 26 (8.7) 10 (7.2) 16 (9.9) 15 (9.3%) 11 (8%)

Spouse 50 (16.7%) 26 (20.3%) 24 (16.4%) 23 (14.2%) 27 (19.6%)

Children 31 (10.3%) 15 (11.7%) 16 (10.9%) 15 (9.3%) 16 (11.6%)

Spouse & children 192 (64%) 87 (67.9%) 105 (71.9%) 108 (66.7%) 84 (60.9%)

Nurse 1 (0.3%) 0 (0%) 1 (0.6%) 1 (0.6%) 0 (0%)

Smoking status

Never smoker 260 (86.7%) 117 (84.7%) 143 (89.3%) 140 (86.4%) 120 (88.2%)

Former smoker 30 (10%) 15 (10.8%) 15 (9.3%) 16 (9.9%) 14 (10.3%)

Current smoker 8 (2.7%) 6 (4.3%) 2 (1.2%) 6 (3.7%) 2 (1.5%)

Smoking duration (years) 1.15 ± 5.40 1.29 ± 5.63 1.03 ± 5.21 1.04 ± 5.22 1.27 ± 5.62

Smoking person in family

Yes 40 (13.3%) 17 (12.4%) 23 (14.2%) 20 (12.4%) 20 (14.4%)

No 259 (86.3%) 120 (87.5%) 139 (85.8%) 141 (87.6%) 118 (85.6%)

Alcohol history 11 (3.7%) 8 (5.8%) 3 (1.8%) 8 (4.9%) 3 (2.1%)

Drug abuse history 4 (1.3%) 3 (2.1%) 1 (0.6%) 3 (1.8%) 1 (0.7%)

Life style habit

Sleep change

Yes 152 (50.7%) 69 (50.7%) 83 (51.2%) 69 (42.9%)* 83 (60.6%)

No 146 (48.7%) 67 (49.3%) 79 (48.8%) 92 (57.1%) 54 (39.4%)

Sleep duration before illness 7.57± 2.07 7.49± 1.93 7.63 ± 2.18 7.52 ± 2.27 7.62 ± 1.82

Sleep duration after illness 6.86±2.26 6.69 ±2.46 7 ±2.07 6.75 ± 2.22 6.98 ± 2.31

Taking sleeping pills before

illness

8 (2.7%) 5 (3.6%) 3 (1.8%) 3 (1.8%) 5 (3.6%)

Facing a stressful event in

the last 6 months

Yes 125 (4.7%) 48 (35%) * 77 (47.5%) 52 (32.2%)* 73 (52.8%)

No 174 (58%) 89 (65%) * 85 (52.4%) 109 (67.8%)* 65 (47.2%)

Physiologic condition

Breast feeding

Yes 3 (1%) 2 (1.4%) 1 (0.6%) 1 (0.6%) 2 (1.4%)

No 297 (99%) 136 (98.6%) 161 (99.4%) 161 (99.4%) 136 (98.6%)

Menopausal condition

Menopause 63 (21%) 26 (18.8%) 37 (22.8%) 33 (20.3%) 30 (21.7%)

Non-menopausal 237 (79%) 112 (81.2%) 125 (77.2%) 129 (79.7%) 108 (78.7%)

Responder to the

questionnaire

Patient 1 (0.3%) 0 (0%) * 1 (0.6%) 1 (0.6%)* 0 (0%)

Other person 299 (99.7%) 138 (100%) * 161 (99.4%) 161 (99.4%)* 138 (100%)

B.Sc., A Bachelor of Science; M.Sc., A Master of Science; PH.D, Doctor of Philosophy. Qualitative variables are reported as frequency (percent). Quantitative variables are reported as

mean ± SD.

P-value is reported based on one-way ANOVA test.*P-value is <0.05 and considered as statistically significant.
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TABLE 2 | Anthropometric and obesity characteristics of patients with COVID-19.

Total Recent supplement intake Long-term supplement intake

No Yes No Yes

Height (cm) 168 ± 9.33 168.68 ± 9.56 167.43 ± 9.12 168.68 ± 9.37 167.22 ± 9.26

Weight (kg)

Weight before illness (kg) 81.84 ± 16.34 81.88 ± 17.42 81.80 ± 15.41 82.24 ± 17.23 81.37 ± 15.27

Weight after illness (kg) 77.75 ± 15.88 77.23 ± 16.58 78.19 ± 15.30 77.94 ± 16.60 77.52 ± 15.05

Sudden weight change in the last 6 months

Yes 47 (15.7%) 21 (15.4%) 26 (16%) 22 (13.7%) 25 (18.1%)

No 251 (84.3%) 115 (84.6%) 136 (84%) 138 (86.3%) 113 (81.9%)

Sudden weight change in the past year

Yes 110 (36.7%) 58 (42.3%) 52 (32%) 72 (44.7%) * 38 (27.5%)

No 189 (63%) 79 (57.7%) 110 (68%) 89 (55.3%) 100 (72.5%)

Obesity

Yes 15 (5%) 3 (2.1%) * 12 (7.4%) 7 (4.3%) 8 (5.7%)

No 285 (95%) 135 (97.9%) 150 (92.6%) 155 (95.7%) 130 (94.3%)

BMI (kg/m2 ) 27.48 ± 5.10 27.07 ± 5.25 27.83 ± 4.95 27.34 ± 5.44 27.65 ± 4.68

BMI, body mass index. Qualitative variables are reported as frequency (percent). Quantitative variables are reported as mean ± SD.

P-value is reported based on one-way ANOVA test. *P-value is <0.05 and considered as statistically significant.

the length of hospital stay among Iranian patients with COVID-
19. Similarly, people who received supplements in the past year
had similar hospitalization duration. Recent supplementation
was significantly associated with lower BUN and higher
serum 25(OH)D. Furthermore, 25(OH)D serum levels were
significantly higher in those who had long-term supplementation
during the past year. Moreover, recent supplementation was
slightly associated with lower blood creatinine levels. To the best
of our knowledge, this is the first study to completely examine
the association of recent and long-term consumption of various
supplements with different laboratory indicators and the length
of hospital stay in patients with COVID-19.

The results of our study showed that people who took
supplements modulating the immune system during the year
before admission needed significantly less invasive support. This
result was consistent with a cohort study that showed that the
combination of vitamin D, magnesium, and B12 intake was
associated with a reduced need for respiratory support and (or)
hospitalization in the ICU (37). The possible mechanism of
vitamin D is that it has an effect on NF-κB and reduces pro-
inflammatory cytokines and reduces the risk of cytokine storm
(38). Magnesium has a positive effect by acting as a cofactor
in the synthesis and activation of vitamin D (39). Vitamin B12
also has a positive effect on the gut microbiota and promotes
the innate and adaptive immunity of COVID-19 patients (40).
Moreover, our study showed that adjuvant supplementation was
significantly associated with lower BUN during the 2 months
prior to admission. Our results were consistent with the findings
of a clinical trial study that showed the effect of omega-3s on
BUN reduction in the short term. The mechanism of action of
omega-3 is probably by preventing the binding of the SARS-
CoV-2 virus to the human ACE2 receptor and activating the host
proteases TMPRSS2 and cathepsin L (41). Also, the results of
our study were in line with the clinical trial study performed

on healthy individuals, which showed a decrease in the ratio
of BUN to creatinine after vitamin D supplementation (42).
The possible mechanism of this favorable effect of vitamin D
supplementation is an alteration in the composition of the
microbiota gut, especially increasing Bacteroidetes to Firmicutes
ratio (42). Our study findings showed a significant decrease in
blood creatinine. This finding was consistent with the systematic
review and meta-analysis findings on the use of probiotics
and synbiotics that indicated a decrease in blood creatinine
levels (43). We observed a significant reduction in CRP, which
confirmed the findings of a clinical trial study that showed
a significant reduction in inflammatory outcomes following
supplementation with vitamins A, B, C, D, and E (44). Our
study findings showed a significant decrease in blood LDH
levels in supplemented groups. Previous evidence suggests that
vitamin D supplementation significantly reduces LDH and CRP
serum levels (45). Previous observational studies have mainly
focused on the association of specific supplement intake rather
than various supplements in COVID-19. A population-based
study investigated the association of calcitriol supplementation
with mortality in CKD patients and reported a significant
association between supplementation and reduction in risk
of COVID-19 infection and mortality rate (46). This study
has been performed on CKD patients, and it is difficult to
extend the results of this study to the general population.
Also, some variables may not be considered in the matching
process, which is an inherent limitation of this type of study.
Furthermore, the study examined only calcitriol, but our study
investigated all supplements involved in the immune system (46).
A cross-sectional study examined the association of vitamin D
supplementation and its outcomes in 19 patients and approached
the significance of higher mortality rates (47). However, two
of the three groups of participants in the study were either
patients with Parkinson’s or Parkinson’s caregivers, which made
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TABLE 3 | Important parameters in patients with COVID-19 in different supplement intake categories.

Total Recent supplement intake Long-term supplement intake

No Yes No Yes

BUN (mg/dL) 34.18± 17.09 37.57 ± 19.77* 31.31 ± 13.87 35.28 ±17.02 32.89 ± 17.15

Adjusted 34.44 ± 17.66 38.72 ± 20.35* 30.58 ± 13.88 35.68 ± 16.94* 33.06 ± 18.46

Cr (mg/dL) 1.14 ± 0.65 1.22 ± 0.89 1.07 ± 0.32 1.14 ± 0.62 1.14 ± 0.69

Adjusted 1.17 ± 0.72 1.25 ± 0.96* 1.11 ± 0.39 1.11 ± 0.42* 1.24 ± 0.95

Alb (g/dL) 4.17 ± 0.4 4.12 ± 0.42 4.21 ± 0.38 4.16 ± 0.39 4.18 ± 0.40

Adjusted 4.18 ± 0.38 4.14 ± 0.39* 4.22 ± 0.37 4.17 ± 0.37* 4.19 ± 0.40

Ferritin (ng/ml) 307.8 ± 270.34 299.20 ± 250.52 314.62 ± 285.97 320.16 ± 267.26 293.09 ± 274.64

Adjusted 299.03 ± 255.13 276.36 ± 244.83 319.44 ±264.15 315.86 ± 277.64 280.33 ± 228.31

Vitamin

D (ng/mL)

26.18 ± 13.99 23.81 ± 13.55 * 28.13 ± 14.09 22.29 ± 13.42 * 31.03 ± 13.20

Adjusted 26.77 ± 14.47 23.73 ± 13.62 29.51 ± 14.77 22.25 ± 13.84 31.79 ± 13.57

CRP (mg/L) 19.91 ± 32.61 18.64 ± 28.53 20.97 ± 35.73 20.63 ± 36.94 19.06 ± 26.76

Adjusted 12.78 ± 21.21 15.13 ± 24.30* 10.66 ± 17.90 13.79 ± 22.83* 11.66 ± 19.39

D-Dimer (ng/mL) 247.21 ± 484.87 301.16 ± 574.74 206.92 ± 404.29 239.90 ± 407.58 255.92 ± 566.641

Adjusted 271.35 ± 577.86 352.83 ± 683.55 209.87 ± 481.04 256.19 ± 494.75 287.53 ± 660.47

Hb (g/dL) 13.81 ± 1.96 13.84 ± 2.08 13.78 ± 1.85 13.95 ± 1.97 13.63 ± 1.94

Adjusted 14.05 ± 1.92 14.05 ± 1.97* 14.06 ± 1.88 14.24 ± 1.84* 13.85 ± 2.00

BUN, blood urea nitrogen; Cr, creatinine; Alb, albumin; CRP, C-reactive protein; Hb, hemoglobin. Qualitative variables are reported as frequency (percent). Quantitative variables are

reported as mean ± SD. P-value is reported based on one-way ANOVA test.

*P-value is <0.05 and considered as statistically significant.

Data are presented as x ± s. Model 1: The P-values were controlled by inpatient, gender, age, history and current onset of diabetes, hypertension, hyperlipidemia, ischemic heart

disease, cerebrovascular accident, lung disease, kidney failure, psychiatry disease, obesity, immune deficiency disease, cardiovascular disease, transplant, chronic kidney disease,

coronary artery disease, hypothyroid, asthma, congestive heart failure, osteoarthritis, Alzheimer’s disease, rheumatoid arthritis, chronic obstructive pulmonary disease, end-stage renal

disease, coronary heart disease, Parkinson’s, hepatitis B, deep vein thrombosis, meningitis and taking hydroxychloroquine, azithromycin, heparin, oseltamivir, Kaletra, ribavirin, favipiravir,

remdesivir, atazanavir, intravenous immune globulin, ivermectin, anticoagulants, psychotropic drugs bodymass index, hemoglobin, nutrition overall score, existence of respiratory support,

fever, blood oxygen level, partial pressure of carbon dioxide, albumin, vitamin D, and c-reactive protein which were included as covariates. P-value is reported based on one-way ANOVA

test. *P-value is <0.05 and considered as statistically significant.

it difficult to extrapolate these results to the general population
(47). The study reviewed vitamin D supplementation in the
last 3 months, but our study provides data on both recent (2
months ago) and long-term (1 year) intakes of all supplements
involved in the immune system (47). Our findings from this
study were in line with a clinical trial study, which showed
that supplementation did not affect the number of days of
hospitalization of COVID-19 patients (48, 49). In contrast, a
clinical study demonstrated a favorable association between
supplementation and hospital length of stay (50). Naturally,
the results obtained from taking a particular supplement may
differ from taking different types of supplements and their
relationship to the length of hospital stay. Previous studies
have examined the association of adjuvant supplementation
with clinical symptoms. For instance, recently, a clinical trial
showed that high doses of intravenous vitamin C significantly
increased the percentage of oxygen saturation and decreased
the respiratory rate and the percentage of lung involvement
(48). The beneficial effects of vitamin C supplementation are
exerted by correcting the disease-induced deficiency, reducing
inflammation, increasing interferon production, and supporting
the anti-inflammatory action of glucocorticosteroids in acute
respiratory infections and critical COVID-19 patients (9).
However, some studies did not find a significant effect of

vitamin C supplementation on the duration of symptoms and
length of hospital stay (51–53). Furthermore, several studies have
investigated the association between vitamin D supplementation
and clinical symptoms. Vitamin D supplementation improved
blood oxygen levels, reduced oxygen requirement, reduced
hospital length, and reduced mortality (33). A clinical trial
study showed that following vitamin D supplementation, the
ratio of arterial oxygen saturation to the inspired fraction of
oxygen improved further (54). The vitamin D group also had
a shorter average length of stay, less need for ICU transfers,
and fewer deaths and readmissions (54). In addition, high-dose
vitamin D supplementation normalized serum 25-OH vitamin
D levels and was associated with shorter hospital stays, fewer
oxygen requirements, and reduced inflammatory markers (33).
Although vitamin D’s exact mechanism of action in reducing
the risk of infection is yet to be determined, the existing
mechanisms are classified into three groups: physical barrier,
natural cellular immunity, and adaptive immunity. Vitamin D
can play a role in maintaining the physical barrier by improving
tight junctions, gap junctions, and junction adhesions (55).
Moreover, vitamin D induces antimicrobial peptides, such as
human cathelicidin, LL-37, and defensins, thereby enhancing
innate cellular immunity (56–58). Finally, vitamin D reduces
cytokine storms, which results in enhanced cellular immunity
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TABLE 4 | Clinical and paraclinical parameters in patients with COVID-19 in different supplement intake categories.

Total Recent supplement intake Long-term supplement intake

No Yes No Yes

Systolic BP (mmHg) 119.51 ± 15.82 121.19 ±15.61 117.75 ± 15.99 120.22 ± 16.41 118.62 ± 15.16

Adjusted 118.33 ± 15.20 121.94 ± 13.84 113.93 ± 15.86 118.88 ± 14.16 117.71 ± 16.54

Diastolic BP (mmHg) 69.82 ± 19.81 72.44 ± 17.67 67.31 ± 21.54 69.54 ± 21.39 70.17 ± 17.93

Adjusted 65.90 ± 23.70 73.15 ± 17.43 58.65 ± 27.08 66.44 ± 25.37 65.32 ± 22.27

Headache 60 (20%) 25 (18.1%) 35 (21.6%) 27 (19.6%) 33 (29.5%)

Adjusted - - - - -

Fever 28 (9.3%) 16 (11.5%) 12 (7.4%) 17 (12.3%) 11 (9.8%)

Adjusted - - - - -

Duration of fever (days) 1.67 ± 7.3 2.35 ± 8.75 1.05 ± 5.63 2.64 ± 9.21 * 0.49 ± 3.54

Adjusted 1.83 ± 7.65 3.07 ± 9.96* 0.70 ± 4.41 2.80 ± 9.46* 0.74 ± 4.70

Respiratory rate

(breaths/minute)

19.3 ± 9.87 18.31 ± 5.03 20.21 ± 12.74 19.51 ± 13.05 19.05 ± 2.97

Adjusted 18.54 ± 4.52 18.31 ± 5.91* 18.75 ± 2.78 18.21 ± 5.43* 18.91 ± 3.24

Spo2 (%) 89.52 ± 15.24 87.98 ± 18.10 90.95 ± 11.91 87.44 ± 18.71* 92.09 ± 8.78

Adjusted 89.01 ± 16.43 85.89 ± 21.06* 91.83 ± 10.03 86.77 ± 19.83* 91.50 ± 11.20

Ventilator

Yes 105 (35%) 58 (48.3%) 57 (43.8%) 68 (49.3%) 47 (42%)

Adjusted - - - - -

No 135 (45%) 62 (51.7%) 73 (56.2%) 70 (50.7%) 65 (58%)

Adjusted - - - - -

Duration of ventilator (days) 2.69 ± 4.12 2.38 ± 3.71 2.98 ± 4.47 2.78 ± 4.12 2.58 ± 4.14

Adjusted 2.61 ± 3.80 2.50 ± 3.75* 2.71 ± 3.86 2.56 ± 3.88* 2.66 ± 3.72

Invasive respiratory support 7 (2.3%) 5 (3.6%) 2 (1.2%) 7 (5.1%)* 0 (0%)

Adjusted - - - - -

Non-invasive respiratory

support

104 (34.6%) 50 (36.2%) 54 (33.3%) 58 (42%) 46 (41.1%)

Adjusted - - - - -

Ocular congestion 8 (2.7%) 2 (1.4%) 6 (3.7%) 3 (2.2%) 5 (4.5%)

Adjusted - - - - -

Pulse rate (beats/minute) 81.91 ± 21.85 80.15 ± 24.37 83.53 ± 19.19 79.79 ± 26.37 84.51 ± 14.17

Adjusted 81.98 ± 21.28 78.98 ± 25.59* 84.68 ± 16.20 81.11 ± 25.34* 82.94 ± 15.76

Sinusoidal heart rhythm 217 (72.3%) 99 (71.7%) 118 (72.8%) 127 (92.7%) 102 (91.9%)

Adjusted - - - - -

Acute failure syndrome 5 (1.7%) 2 (1.4%) 3 (1.8%) 3 (2.2%) 2 (1.8%)

Adjusted - - - - -

SBP, systolic blood pressure; DBP, diastolic blood pressure; Spo2, saturation of peripheral oxygen. Qualitative variables are reported as frequency (percent). Quantitative variables are

reported as mean ± SD. P-value is reported based on one-way ANOVA test. *P-value is <0.05 and considered as statistically significant.

Data are presented as x̄ ± s. Model 1: The P-values were controlled by inpatient, gender, age, history and current onset of diabetes, hypertension, hyperlipidemia, ischemic heart

disease, cerebrovascular accident, lung disease, kidney failure, psychiatry disease, obesity, immune deficiency disease, cardiovascular disease, transplant, chronic kidney disease,

coronary artery disease, hypothyroid, asthma, congestive heart failure, osteoarthritis, Alzheimer’s disease, rheumatoid arthritis, chronic obstructive pulmonary disease, end-stage renal

disease, coronary heart disease, Parkinson’s, hepatitis B, deep vein thrombosis, meningitis and taking hydroxychloroquine, azithromycin, heparin, oseltamivir, Kaletra, ribavirin, favipiravir,

remdesivir, atazanavir, intravenous immune globulin, ivermectin, anticoagulants, psychotropic drugs bodymass index, hemoglobin, nutrition overall score, existence of respiratory support,

fever, blood oxygen level, partial pressure of carbon dioxide, albumin, vitamin D, and c-reactive protein which were included as covariates. P-value is reported based on one-way ANOVA

test. *P-value is <0.05 and considered as statistically significant.

(38). However, findings in this regard are inconsistent and
some studies have shown that vitamin D supplementation
has no effect on ventilator requirement, length of hospital
stay, or mortality (59–62). Several studies have examined the
association between zinc and clinical parameters. The effect of
zinc supplementation on improving survival rate and reducing
the length of hospital stay has been shown (63). Similarly,
findings from a meta-analysis of 28 clinical trials in patients

unlikely to be zinc deficient showed that zinc supplementation
orally or intranasal reduced the symptoms of respiratory tract
infections and improved the symptoms earlier (64). Likewise,
zinc sulfate supplementation, as adjunctive therapy in critically ill
patients, reduces 30-day mortality and has a potentially beneficial
effect on kidney health (63). Zinc mediates mentioned desired
effects by enhancing the anti-infective properties of basophils,
eosinophils, and neutrophils (65). Moreover, according to in vitro
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TABLE 5 | Length of hospitalization in different supplement intake categories.

Total Recent supplement intake Total Long-term supplement intake

Yes No Yes No

Crude 6.93 ± 4.99 6.99 ± 4.79 6.85 ± 5.22 6.93 ± 4.99 6.94 ± 5.12 6.91 ± 4.88

Model 1 6.42 ± 4.52 6.54± 4.20 6.30 ± 4.84 6.42 ± 4.52 6.43 ± 4.48 6.41 ± 4.57

Model 2 6.67 ± 4.57 6.68 ± 4.23 6.67 ± 4.91 6.67 ± 4.57 6.68 ± 4.52 6.67 ± 4.62

Model 3 6.53 ± 3.82 6.36 ± 3.32* 6.71 ± 4.33 6.53 ± 3.82 6.29 ± 4.13* 6.74 ± 3.55

Data are presented as x̄ ± s. Model 1: The P-values were controlled by gender, age, history and current onset of diabetes, hypertension, hyperlipidemia, ischemic heart disease,

cerebrovascular accident, lung disease, kidney failure, psychiatry disease, obesity, immune deficiency disease, cardiovascular disease, transplant, chronic kidney disease, coronary artery

disease, hypothyroid, asthma, congestive heart failure, osteoarthritis, Alzheimer’s disease, rheumatoid arthritis, chronic obstructive pulmonary disease, end-stage renal disease, coronary

heart disease, Parkinson’s, hepatitis B, deep vein thrombosis, meningitis and taking hydroxychloroquine, azithromycin, heparin, oseltamivir, Kaletra, ribavirin, favipiravir, remdesivir,

atazanavir, intravenous immune globulin, ivermectin, anticoagulants, and psychotropic drugs which were included as covariates. Model 2: The P-values were controlled by body mass

index, hemoglobin, and nutrition overall score which were included as covariates additionally. Model 3: The P-values were controlled by existence of respiratory support, fever and blood

oxygen level, partial pressure of carbon dioxide, albumin, vitamin D, and c-reactive protein in addition to the above variables which were included as covariates. P-value is reported

based on a one-way ANOVA test. *P-value is <0.05 and considered as statistically significant.

research, it may inhibit RNA polymer, which needs further study
(66, 67).

Various vitamins are involved in different stages of the
immune response by the following possible mechanisms:
Vitamin A plays a key role in boosting the function of innate
immune cells, such as neutrophils, macrophages, NK cells, and
boosting the antibody response (68, 69). Vitamins B6 and B12
also have a positive effect on the adaptive immune response
by increasing the number of lymphocytes and enhancing the
maturation of lymphocytes (70, 71). Vitamin C stimulates
phagocytes and T lymphocytes and protects them against
oxidative stress (68, 72). Studies have also shown that vitamins
A, B, C, and E prevent cell tissue damage from the virus, and a
deficiency in these vitamins can cause NK cells to malfunction
(73, 74).

The results of our study showed that people with higher
education have significantly more vitamin and mineral
supplement intakes in the last 2 months. This is in agreement
with Poland cross-sectional study which found that vitamin
and mineral supplements, including vitamin D and zinc, were
significantly higher in people with a medical degree (75).

Possible confounding variables were adjusted in three phases.

One of the factors that may affect the laboratory indices and
duration of hospitalization is medication. We examined the

interaction of drugs with supplements in such a way that

in a separate model, we performed statistical adjustments. If

the effect of the interaction of drugs with supplements was
significant, then the effect would disappear. In model 1, where

the variables of gender, age, history and the current onset of

diseases, and history and current medications were adjusted, no

significant relationship was observed between supplementation
and length of hospital stay. Furthermore, in model 2, no
significant association was found following the adjustment of
the covariates body mass index, hemoglobin, and nutrition
overall score, additionally. Finally, after performing multiple
variable adjustments in model 3, we could not find a practical
significant favorable relationship between recent and long-term
use of supplements with the length of hospital stay in COVID-19
patients. As we know, the nutritional status of the hospitalized
person has a significant relationship with the duration of the
patient’s hospitalization; however, in our study, supplementation

has not reduced the number of hospitalization days by improving
the nutritional status. Overall, further studies appear to be needed
to examine the association of recent and long-term adjuvant
supplementation with the length of hospital stay in COVID-
19 patients.

The main strength of this study was that it thoroughly
investigated the relationship between the intakes of various
immune-modulating supplements instead of one particular
supplement with the laboratory indices of COVID-19 and
the length of hospital stay. Another strength of this study
is the complete study of the relationship between the use of
supplements in short term and long term with various laboratory
indicators of COVID-19 patients. In this cross-sectional study,
some limitations should be considered in interpreting our results.
According to the cross-sectional design of our study, the cause
and effect relationship cannot be deduced from this study.
However, it should be noted that a detailed analysis of the
findings of the cross-sectional study can be used as a first step to
determine the relationship between supplementation and length
of hospital stay. Another limitation of this study was that it
was conducted in a specific hospital. However, this limitation
has been modified due to appropriate random selection and a
sample size of 300 people. Furthermore, each questionnaire has
its own biases that should be considered. For instance, due to
the retrospective nature of our questionnaires and reliance on
patients’ memory, in some cases, the use of some supplements in
the last 2 months and during the year before hospitalization may
not be reported accurately. However, as we studied the intake of
a large number of supplements, the effect of this error on our
results is minimized. Similar studies may show different results
due to the time-consuming process of our study and the rapid
emergence of new strains of the COVID-19 virus.

CONCLUSION

In conclusion, although practically the length of hospital stay was
the same in both groups of supplement consumers and others,
immune-boosting supplements were associated with improved
several laboratory indices. The COVID-19 pandemic constantly
raises the question of whether we need to take immune-
boosting supplements. Another ambiguity is whether people who
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take immune-boosting supplements are less likely to develop
the disease, which in our study 54% and 46% of COVID-
19 patients had used the supplements in the last 2 months
and year, respectively. Apart from the possibility of contracting
the disease, there is another question whether patients with a
history of supplementation are in a better condition in terms of
complications and symptoms, length of hospital stay, laboratory,
and paraclinical parameters, which this study can answer all
these questions.

However, due to the cross-sectional nature of our study which
cannot reveal causal relationships and given that new strains
of COVID-19 are developing constantly, further longitudinal
studies, concentrating on different types of supplements, seem to
be essential.
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