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ABSTRACT
Objective: Objective: We aimed to evaluate the association of neutrophil-lymphocyte
ratio (NLR) and C reactive protein (CRP), ferritin, sedimentation levels with vitamin D
concentrations in Covid-19 patients and to investigate their effect of levels on Covid-19
patients.
Materials and Methods: Forty-six patients aged 18-85 were included in our study. Our
study is a retrospective study. Patients were divided into 2 groups with the first group
consisting of those with vitamin D level 20 and below and 2nd group consisting of those
with vitamin D level above 20. After Vitamin D, CRP, neutrophil, and lymphocyte values
were retrospectively investigated with the hospital database, vitamin D levels were
compared to CRP and neutrophil/lymphocyte ratio.
Results: A positive correlation between CRP and SED, CRP and ferritin, NLR, and
ferritin was observed in Covid-19 positive patients with Vitamin D level > 20. A positive
correlation between NLR and CRP was observed in Covid-19 positive patients with
Vitamin D level ≤ 20.
Conclusion: In patients with Vitamin D levels >20, there was a significant correlation
between vitamin D and NLR and a moderate correlation between Vitamin D and CRP. In
patients with Vitamin D levels <20, there was a positive correlation of Vitamin D with
CRP and NLR.
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The world's first cases of a highly contagious, deadly new type of coronavirus infection
were identified in December 2019. There have been applications to the hospital with cases
of pneumonia with serious complications. The cause of which is unknown, and it was
later understood that this is a new type of coronavirus infection (1). The World Health
Organization reported 11,125,245 cases and 528,204 deaths worldwide as of July 6, 2020
(2).
Coronavirus was first described by Tyrell and Bynoe in 1966. They are enveloped
positive single chain RNA viruses. Although it has 7 subgroups that can infect people,
beta coronavirus makes the deadliest, most serious disease. SARS-COV-2 is one of these
beta coronavirus (3).
Coronaviruses have been found to be responsible for 2 diseases affecting the entire world
in recent years; Severe acute respiratory syndrome (SARS) and Middle East respiratory
syndrome (MERS) (4). The genetic sequence of the new type of coronavirus is similar to
the genetic sequence of SARS co-V at 80% and MERS at 50% (5).
Vitamin D is produced on the skin from 7-dehydrocholesterol by the effect of UVB rays.
It converts to 25(OH)D in the liver and then 1.25(OH)2D metabolites in the kidney (6).
Vitamin D has a protective effect on many viral infections. It reduces viral replication. By
reducing proinflammatory cytokines, it shows an anti-inflammatory effect. A study has
shown that vitamin D reduces the risk of colds and viral infections in cold patients, both
by its effect on the immune system and by its physical effect on tight junctions (7, 8).
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Neutrophil lymphocyte ratio and CRP are our routine
laboratory tests. They are easily accessible, inexpensive,
routine biochemical parameters. CRP is an acute-phase
protein synthesized from the liver. In cases of acute infection
and inflammation, the amount in the blood increases (9).
Neutrophil lymphocyte ratio is also a marker that reflects
inflammation.
We aimed to evaluate the relationship of neutrophillymphocyte ratio and CRP level with vitamin d
concentrations, evaluate the relationship of Vitamin D
deficiency with the disease. We wanted to investigate the
deficiency of vitamin d and the relationship with the disease.

MATERIAL and METHODS
This study was approved by the Committee of Tokat
Gaziosmanpaşa University, Education and Research Hospital
with Decision No. 20-KAEK-218 in the scientific meeting
which was held on 13.08.2020. Patients diagnosed with
Covid-19 in our hospital were taken to the study. Forty-six
patients aged 18-85 were included. These patients were
retrospectively examined. Patients admitted with cough,
fever, or upper respiratory tract complaints and followed up
with Covid-19 diagnosis according to PCR and tomography
results were included in the study. Examinations of patients
were obtained through the hospital database. After Vitamin D
values, also CRP, neutrophil, and lymphocyte values were
retrospectively obtained from the hospital database; Vitamin
D levels and CRP and neutrophil and lymphocyte values were
compared. Being under 18 and over 85 are the criteria for
being excluded from the study.
Neutrophil and lymphocyte values were studied with Sysmex
XN 1000 hemogram device in our hospital. A laser optical
method is used.

CRP is studied with Roche Cobas 8000 device by the
Turbidimetric method. Vitamin D is studied by the
chemiluminescence method with Siemens Advia Centaur XP
hormone device.
Statistics: GraphPad Prism version 7.00 was used for
statistical analysis (GraphPad Software, La Jolla California
USA). After calculating quantitative data, the existence of the
relationship between variables was investigated by applying
the Spearman correlation test. Correlation coefficient (r) was
evaluated as weak from 0.00 to 0.24, medium from 0.25 to
0.49, strong from 0.50 to 0.74, very strong from 0.75 to 1.00.
The parameters measured in Covid-19 positive male and
female patients were compared with the non-parametric test
(Mann-Whitney test).
Results were obtained at a 95% confidence interval and a
statistical significance level of p <0.05.

RESULTS
There was a positive strong correlation between n/L and CRP,
and a moderate positive correlation between CRP and age,
n/L and age, sed and age, sed and CRP, sed and n/L, fer and
n/l. A weak positive correlation between fer and age, fer and
CRP, fer, and sed was noted.
* The correlation coefficient (r) shows that the relationship
between parameters is statistically significant (p<0.05).
There was a very strong positive correlation between CRP
and sed, CRP and fer, n/l and fer, and a strong positive
correlation between age and n/l, age and sed, CRP and n/l, n/l
and sed, sed and fer, age and CRP, and moderately positive
correlation between age and fer.
* Correlation coefficient (r) shows that the relationship
between parameters is statistically significant (p<0.05).

Table 1. Independent t-test results between biochemical results of Covid-19 patients with Vitamin D levels ≤20 and >20
Vit d ≤ 20 (n=33)
(13.06 ± 1.10)
52.61 ± 2,415
23.36 ± 6.49
2.69 ± 0.42
34.42 ± 4.67
126.3 ± 19.59

Parameters
Age
Crp
n/l
Sed
Fer

Vit d > 20 (n=13)
(27.12 ± 1.76)
44.62 ± 6.19
28.96 ± 14.20
2.64 ± 0.62
27.08 ± 5.0
151.6 ± 47.49

p value*
0.3612
0.9185
0.7770
0.5344
0.9089

* Those with a p-value of less than 0.05 were considered statistically significant.

Table 2. Inter-parameter correlation analysis in Covid-19 positive patients with Vitamin D level ≤20
Parameters
age
CRP
n/l
sed
fer

r
r
r
r
r

age
1
0.421*
0.313
0.367*
0.246

CRP
0.421*
1
0.650*
0.495*
0.124

n/l
0.313
0.650*
1
0.334
0.252

sed
0.367*
0.495*
0.334
1
0.090

fer
0.246
0.124
0.252
0.090
1

Correlation coefficient (r) was evaluated as weak from 0.00 to 0.24, medium from 0.25 to 0.49, strong from 0.50 to 0.74, and very strong from 0.75 to
1.00.
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Table 3. Correlation analysis between parameters in Covid-19 positive patients with Vitamin D level > 20
Parameters
age
CRP
n/l
sed
fer

r
r
r
r
r

age
1
0.392
0.535
0.609*
0.417

CRP
0.392
1
0.694*
0.862*
0.801*

n/l
0.535
0.694
1
0.538
0.774*

sed
0.609*
0.862*
0.538
1
0.704*

fer
0.417
0.801*
0.774*
0.704*
1

Correlation coefficient (r) was evaluated as weak from 0.00 to 0.24, medium from 0.25 to 0.49, strong from 0.50 to 0.74, very strong from 0.75 to 1.00.

DISCUSSION

CONCLUSION

Our study is a retrospective study with 46 patients. Patients
with vitamin D >20 had a strong correlation between vitamin
D and NLR, and a moderate correlation between vitamin D
and CRP. In other words, the increased vitamin D level of the
patients did not show itself in the form of a decrease in
inflammation and a decrease in the parameters indicative of
this. It was increasing in correlation with Vitamin D.

Our study was retrospective, so we did not know about the
socioeconomic levels of patients, their living conditions,
whether they had a sedentary lifestyle, or their ultraviolet
exposure. While evaluating the deficiency of vitamin D, it
should be considered the contribution of this situation to
occurrence of the covid-19 disease or as a result of covid-19
disease. For the purpose of clarifying the subject, we believe
that studies with a larger number of groups will be useful. In
addition, the fact that we did not show a direct relationship in
our study, it does not mean that patients are deprived of
vitamin D supplements. Vitamin D support is required and
should be done as needed.

Patients with Vitamin D <20 also had a positive correlation
between Vitamin D and CRP and NLR. This means that in
patients with low Vitamin D levels, the infection is expected
to be more severe and reflected in the form of high NLR and
CRP, but the opposite happens, and NLR and CRP also fall.
NLR and CRP are important markers of increased
inflammation and sepsis. Vitamin D reduces the apoptosis of
alveolar cells, increases surfactant synthesis, and has been
shown in many studies to be protective in respiratory
infections with its anti-inflammatory role (10). Many studies
conducted so far showed that vitamin D deficiency increases
the risk of Covid-19, and its supply is protective (11).
In Indonesia, Raharus P and friends (12) studied with 780person and noted that low vitamin D levels were associated
with increased mortality in Covid-19 patients.
But in some recent studies, they have not found an association
between Vitamin D levels and Covid-19 severity, as in our
study. Hastie C.E and friends (13) could not show an
association between Vitamin D concentration and Covid-19
in a large-scale study involving 502,604 participants aged 3773 through UK Biobank. We did not see an increase in CRP
and NLR as expected in people with vitamin D below 20 who
were expected to have more serious infections. On the
contrary, we observed a decline in them with a positive
correlation. Sabetta J.R and friends (14) conducted a largescale study to examine the relationship between Covid-19 risk
and serum vitamin D and found no significant relationship.
Despite this, Mardani R (15) noted that low serum vitamin D
levels increased hospitalization rates in Covid-19 and they
observed higher neutrophil-lymphocyte ratio and vitamin d
levels in Covid-19 patients compared to the control group.
They found a statistically significant difference.
In a study with 348 598 UKBiobank participants, Hastie C.E
and friends did not reach any findings indicating a
relationship between the risk of infection and vitamin D level
(16).
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