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To determination of serum level of vitamin D in hospitalized patients with respiratory

RETIENg infections in infectious disesase ward of Tabriz. In a descriptive-analytical study that

mfectl_o ns, performed in Department of infectious diseases of Tabriz on patients with acute
Vitamin D, respiratory disease, serum level of vitamin D in hospitalized patients with respiratory
Nutrition, infections in infectious disease ward of Tabriz evaluated. In this study, 50 admitted
Outcome patients with respiratory infections and 50 healthy persons evaluated. Mean age of

patients in case group was 61.66+18.23 and in control group was 58.80+£12.89 year
(P=0.368). 34 of patients in case group and 30 persons of control group were male
(P=0.405). Mean Vitamin D level in case group patients was 10.82+16.85 and in
control group persons was 25.58+13.98 year(P=0.082). 36 of patients had acute
pneumonia, 7 of them had TB, 5 of them had exacerbation of COPD and 2 of them
had acute tracheobronchitis. 16 of patients had Impaired consciousness. Mean the
activity in case group patients was 31.09+59.32 hour and the activity in control group
persons was 57.69+54.27 hour and mean exposure to light in case group patients was
16.55+19.67 hour and the exposure to light in control group persons was 11.29+7.92
hour. Significant liner correlation was not found between the activity and exposure to
light in the studied patients. Significant liner correlation was not found between the
Vitamin D level with Consumption of Milk, Yogurt, Butter, Cheese, Bread, Fish,
Neat and Eggs in the studied patients and significant direct liner correlation was not
found between the Vitamin D level with consumption of hen in the studied patients.
According to studies, in general it can be said that, the role of vitamin D in improving
pulmonary tuberculosis and other respiratory infections has been demonstrated in
cellular and molecular level. But it seems, Geographic region for the presence or
absence of the sun, Medicinal doses of vitamin D, Serum levels of vitamin D, the
immunity and nutritional status of patients, the presence of comorbidities and other
factors have an effective role in the efficacy of vitamin D in the development and
exacerbation of respiratory infections.
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Introduction

Vit-D is the steroid hormone precursor
which is responsible for calcium regulation
and skeletal health (1). Vit-D was for the
first time used for the treatment of rickets. It
has been found out that Vit-D is obtained
through two separate ways from limited
resources and photochemical function of
ultraviolet light of the sun in the skin (2). In
spite of the availability of Vit-D in this way,
vitamin D deficiency is common. Ultraviolet
light (UV) is absorbed by the ozone layer in
the atmosphere and therefore the levels of
UVB differ by height and season (2). The
moderate and high areas where the level of
UV in the cold seasons is not enough for the
synthesis of vitamin D for six months are
known as the Vit-D winters (2). Today, it is
known that Vit D not only has bone
functions but also has other roles such as the
key role in regulating the immune system
and sensitivity to different infections and
autoimmune conditions (1-10).

Vit-D receptor and 1-alpha hydroxylase (the
enzyme required for the conversion of Vit-D
to its active form) are in the immune system
cells including the circulating mononuclear
cells. Vit-D regulates the expression of
endogen antimicrobial peptides in human
cells and consequently leads to the potential
role of Vit-D in the regulation of the
immune response to different infectious
diseases. These findings reflect the need for
further studies on Vit-D supplements and
clinical outcomes of special diseases so as to
prove the non-skeletal function of vitamin D

(1).

Although numerical definitions differ, Vit-D
deficiency is confirmed when the level of
Vit-D 25 (OH) is lower than 20 ng/mL (50
nM). Moreover, when the level of Vit-D is
higher than or equal to 30-32 ng/mL (75-80
nM) it is considered adequate. There is an
inverse relationship between the level of
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Vit-D and PTH. Hyperglycemia and Vit-D
toxicity occur when the level of Vit-D is
equal to or higher than 150 ng (357 nM).
Urolithiasis and renal failure are the chronic
outcomes of an increase in serum Vit D
level (2). Results of epidemiological studies
indicate that there is a relationship between
Vit-D deficiency and increased bladder
tumor, breast cancer, colon tumor, ovarian
cancer, rectum, autoimmune diseases (e.g.
Multiple Sclerosis, Crohn’s disease, and
DM-1) and infectious diseases (11-16).

Recently, results of epidemiological studies
have proved the relationship of seasons with
serum Vit-D level and outbreak of infectious
diseases such as septic shock, respiratory
infection and influenza (1). The relationship
between Vit-D deficiency and infectious
diseases was discovered a hundred years ago
as the effect of Vit-D deficiency on
tuberculosis was discovered. Recent studies
have confirmed the relationship of active
tuberculosis and immeasurable levels of Vit-
D 25(0OH) (2). In other studies, the Vit-D
supplement led to acceleration of recovery
from  tuberculosis and inflammatory
responses (3, 4). Moreover, the useful
contributions of Vit-D on the treatment of
viral and bacterial (gram positive and gram
negative) infections (1-7) are also
acknowledged. However, there is limited
information about the effects of Vit-D on
other diseases such as fungus, protozoa, and
parasites (16-20). The present study was
conducted due to the aforementioned role of
Vit-D level in viral and bacterial infections
and even the severity and mortality of
community-acquired pneumonia (CAP) and
because of the contribution of Vit-D to the
improvement of infectious diseases (21-23).
The objective of the present research i to
study the serum Vit-D level in pulmonary
infections and examine the related possible
factors. If positive results are obtained, this
study can pave the way for future adjunctive
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therapy studies that use Vit-D to treat
infections and can show the effectiveness of
Vit-D for the prevention of infectious
diseases.

Materials and Methods

In a descriptive analytical study which was
carried out in the infectious diseases
department of Tabriz University on patients
with pulmonary infections, the serum Vit-D
level was measured in patients hospitalized
with pulmonary infections in the infectious
diseases centers of Tabriz. The possible
factors associated with the serum Vit-D
level were also examined.

In this study, all of the patients who were
definitively  diagnosed  with  pulmonary
infections (whether acute or chronic) and
were admitted in the infectious diseases
centers of Sina and Imam Reza hospitals
were selected for the study using the
convenience sampling method and were
included after meeting the inclusion criteria.
Upon hospitalization the level of serum Vit-
D 25 (OH) was measured by taking 5cc of
blood samples from patients. The
relationship of serum Vit-D with possible
related factors such as the type of pulmonary
infection, nutritional condition, clinical
findings and experimental parameters was
also examined in patients.

The serum Vit-D level was measured using
the CLSA method and the LIAISON Kits.

Inclusion criteria included the presence of
pulmonary infections while  exclusion
criteria included intake of Vit-D, chronic
renal diseases, heart failure, autoimmune

diseases, malignancy, consumption of
immunosuppressive drugs, receiving
chemotherapy, pulmonary edema,
pulmonary embolism, and inadequate

information about the patient.
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Ethical Considerations

In this study no additional or immoral
intervention took place for patients. All of
the patients’ information will remain
confidential and each of the methods used in
this research such as —graphies, experiments,
and treatments were conducted based on
academic procedures. No additional expense
was imposed on patients for determining the
level of serum Vit-D and informed consent
of all patients was also obtained.

Statistical Analysis

Research results were subjected to statistical
analysis and  were  expressed  as
mean+ standard deviation as well as
frequency (%). SPSS 16 was used for the
purpose of statistical analysis. In the entire
study for p<0.05 the results were considered
to be statistically significant. In order to
study the possible relationship between
serum Vit-D level and research variables the
required statistical tests and analyses were
conducted based on type of variables.

Results and Discussion

In this study, 50 patients that were
hospitalized with pulmonary infections
along with 50 healthy individuals were
examined. The following results were
obtained:

The mean age of patients in the
experimental group and control group was
61.66+18.23 and 58.80+12.89 years,
respectively (P=0.368).

Of the whole participants, 34 patients were
classified in the experiment group and 30
healthy individuals (men) were classified in
the control group (P=0.405). The mean level
of Vit-D in patients in the experimental and
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control groups was 19.82+16.85 and
25.58 + 13.98, respectively.

In this study, 36 suffered from acute
pneumonia, 7 suffered from TB, 5 were
diagnosed with intensified COPD and 2
were diagnosed with acute
tracheobronchitis.

Moreover, 34 patients were conscious while
16 had consciousness disorders. The mean
level of Vit-D in conscious patients and
patients with consciousness disorders was
14.69+11.92 and 18.07+14.17,
respectively (P=0.383).

Demographic parameters and vital signs of
the patients in case group was shown in
Table 1. The mean activity of participants in
the experimental and control groups was
31.09+59.32 and 57.69+54.27 hours a
week, respectively.

The activity of participants in the
experimental group was significantly lower
than those in the control group (P=0.021).
The mean level of exposure to light in
members of the experimental and control
groups was 16.55+19.67 and 11.29+7.92
hours a week, respectively (P=0.108). Two
of the male and two of the female patients
also died.

The mean level of Vit-D in the living and
dead patients was 16.26+12.92 and
10.23+7.78, respectively (P=0.365). Table
2 and table 3 shows the laboratory finding of
patients. Table 4 shows the nutrition intake
for patients of the two groups per week.

The relationship of Vit-D level with the
level of activity (P=0.109) and exposure to
light (P=0.065) was not a significant linear
relationship. A significant linear relationship
was observed between the level of Vit-D in
patients and consumption of chicken by
patients (p=0.026 and r=0.236). However,
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the level of Vit-D did not have a significant
linear relationship with the intake of other
foods.

Moreover, no significant linear relationship
was also observed between Vit-D levels in
patients and corresponding experimental
parameters.

In a study, the level of Vit-D in patients with
pulmonary infections and the relationship of
Vit-D level with demographic parameters,
experimental parameters and nutritional
parameters of the patients were studied. A
comparison was also made between the
results of healthy individuals in the control
group and the experimental group. It was
found out that although the level of Vit-D
was 19.82+ 16.85 in the experimental group
and was 25.58+ 13.98 in the control group,
no significant difference was observed
between the two groups (P=0.078). This
lack of significant difference can be ascribed
to the low number of samples under study.

In a study by Sita-Umsden et al., which was

carried out on 178 patients with
tuberculosis, the level of Vit-D in these
patients and the control group was

measured. It was stated that the mean level
of Vit-D; in the experimental group was
significantly lower than the control group
(P=0.001). Moreover, the diet and degree of
exposure to sunlight were similar in the
experimental and control groups. The
researchers concluded that in patients with
tuberculosis other factors are associated with
Vit-D; deficiency (6). In our study no
difference was observed between the diet
and level of exposure to light in the
experimental and control groups. Although
the level of Vit-D3 in the experimental group
(patients) was lower than the control group
(of the 7 patients with tuberculosis one had a
normal Vit-D level, one suffered from
inadequate Vit-D, and the rest were
diagnosed with Vit-D; deficiency), the
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difference was not statistically significant
which can be ascribed to the low number of
samples. In a study by Sasidaharan et al.,
which was conducted on 35 patients with
tuberculosis, the mean level of Vit-Ds in

patients with tuberculosis was significantly
lower than patients in the control group
(P=0.005). Moreover, in this study the level
of Vit-D; was lower than 9 ng/ml in 16
participants (45.71%) (23).

Table.1 Demographic parameters and vital signs of patients between two groups

Sex P
Male Female

Age 61.31+16.61  58.31+£14.20 0.363
Height 169.50+7.16  160.81+7.30  <0.001
Weight 70.18+11.76  71.31£17.56 0.788
BMI 24.39+3.60 27.26+4.88 0.024
Systolic Blood Pressure  121.44+23.55 108.33x15.55  0.056
dyastolic Blood Pressure ~ 74.38+9.93 70.00+8.45 0.148
Heart Rate 90.69+£18.19  91.33£12.89 0.902
Respiratory Rate 26.38+7.47 26.27+6.24 0.961
Body Temperature 37.57+0.87 37.55+0.84 0.924

Table.2 Laboratory finding of patients between two genders

Sex

P
Male Female

WBC 15810.30+17719.31 11621.88+6843.66 0.368
Hb 12.93+2.63 11.20+1.86 0.023
MCV 84.61+8.33 83.64+6.53 0.704
PLT 256.85+147.95 260.81+139.70 0.929
AST 37.14+24.75 30.21+20.02 0.386
ALT 27.87+26.03 24.50+12.18 0.653
ALP 229.96+128.30 242.38+137.12 0.787
LDH 581.60+169.98 402.13+£123.15 0.016
CPK 367.73+857.59 100.67+75.14 0.606
Ca 8.35+0.90 8.65+1.19 0.518
Alb 3.25+0.45 3.18+1.35 0.889
Protein 6.10+1.08 6.70 0.628
ESR 49.05+24.55 56.46+41.65 0.524
BUN 27.84+27.95 20.54+10.47 0.351
Cr 1.18+0.28 1.09+0.46 0.498
Na 139.52+3.51 140.00+2.99 0.637
K 4.28+0.41 4.29+0.56 0.951
Ph 7.39+0.07 7.40+0.05 0.527
Pco2 37.81+6.53 38.1645.40 0.860
Hco3 22.44+2.59 23.72+3.47 0.181
02 SAt. 84.22+14.17 246.54+379.88 0.125
FiO2 26.13+16.83 30.00+8.42 0.461
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Table.3 Laboratory finding of patients based on Diseases types

Type of Diseases

. Acute P
Acute Pneomany B COPD Exacerbation Theacobronchitis
WBC 15191.14+17137.07 11442.86+6750.52  15140.00+11805.16 10100.00+141.42 0.916
Hb 12.48+2.52 10.59+2.01 14.26x2.29 12.10+2.12 0.091
MCV 85.30+7.69 78.80+£6.91 82.9348.84 84.00 0.370
PLT 243.03+144.39 293.86+87.29 231.80+103.60 463.50+£301.93 0.167
AST 35.16£23.00 40.86+26.52 14.67+6.35 31.00 0.436
ALT 27.73+£24.26 24.86+16.84 22.00£13.86 23.00 0.967
ALP 226.23+145.69 278.57+80.39 202.67+24.83 - 0.592
LDH 537.93+183.91 588.00+136.41 309.00+38.11 543.00 0.151
CPK 418.15+915.62 81.504£51.62 60.00+£14.14 99.00 0.897
Ca 8.25+1.09 8.68+0.35 9.13+0.75 - 0.339
Alb 3.11+0.98 3.36+0.49 3.80 - 0.691
Protein 5.95+0.87 7.60 - - 0.139
ESR 57.88+£30.13 58.00£24.43 13.50+8.54 49.00£59.40 0.073
BUN 27.66x£27.00 22.00£9.35 12.50+3.54 15.50+3.54 0.729
Cr 1.20+0.36 1.01+0.24 .97+0.31 1.15+0.21 0.461
Na 139.51+3.41 139.00£3.79 141.00£2.12 141.50+3.54 0.636
K 4.27+0.49 4.390.46 4.16x0.35 4.45+0.07 0.808
Ph 7.40+0.06 7.37£0.09 7.39+0.05 7.47+0.03 0.260
Pco2 37.9415.58 38.60£8.51 40.08+4.85 29.90+4.10 0.250
Hco3 22.92+2.25 21.64+3.78 24.48+5.15 22.10£1.56 0.421
02 SAt. 138.97+226.84 96.50£2.12 94.50£0.71 - 0.936
FiO2 29.25+16.82 21.00£0.00 26.60+8.44 21.00 0.683
Table.4 Nutrition intake for patients of the two groups per week
Groups
Case Control P

Milk 610.00+655.14 366.06+480.01 0.048

Yogurt 380.00+315.71 468.54+378.88 0.239

Butter 137.25+157.43 123.54+201.88 0.727

Cheese 48.02+60.23 39.04+16.57 0.324

Bread 3.41+6.27 2.51+1.09 0.328

Fish 83.79£156.03 106.54+110.28 0.426

Red Meat 29.00£26.14 29.11424.37 0.983

Chicken 19.73+26.19 15.54+11.84 0.319

Egg 103.66+114.91 62.194+51.93 0.038
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Table.5 Nutrition intake for patients of the Case group based on Diseases types

Type of Diseases

. COPD Acute P
Acute Pneumonia B Exacerbation Tracheobronchitis

Milk 680.97+704.72  175.00+221.74 675.00+518.81 250.00+353.55 0.441
Yogurt 395.48+311.78 80.00+113.14  560.00+£395.98 380.00+254.56 0.172
Butter 147.00+£156.67 15.00+£30.00 255.00+179.16 0 0.093
Cheese 51.52+68.96 42.00+0.00 30.00+13.86 42.0010 0.920
Bread 3.73+7.19 2.13+1.31 2.75+0.87 2.50+0.71 0.957
Fish 65.05+84.76 0 225.00+384.06 250.00+353.55 0.061
I\F/ngt 33.19+27.84 8.50+1.73 19.00+20.05 25.00+14.14 0.280
Chicken 17.45+24.76 28.00+24.25 10.25+2.87 57.50+60.10 0.148
Egg 122.58+124.06 56.25+47.32 6.25+12.50 100.00+35.36 0.225

In our study, the mean level of Vit-D3 in
patients with tuberculosis was 18.38 + 13.17.
Of the 7 patients with tuberculosis, in 3
patients (42%) the level of Vit-D3; was lower
than 10 ng/ml, which is similar to the results
of the aforementioned study. Jovanovich et
al., carried out a study in the University of
Colorado (Denver, USA) in 2014 to study
the level of Vit-D in patients with CAP
(community-acquired  pneumonia).  The
researchers stated that a level of Vit-D that
is lower than 37 significantly leads to an
increase in the hospitalization of patients
with CAP (24).

In a study by Borella et al., (2014) the level
of Vit-D was studied in patients and its
relationship  with infection was also
investigated in the patients. The researchers
stated that Vit-D acts as an anti-infection
factor and the level of Vit-D is low in
patients with infection (25).

In this study, the patients showed low levels
of vitamin D. In a study by Waters et al., the
level of Vit-D was measured in patients with
pulmonary infections as well as members of
the control group. The researchers stated
that the level of Vit-D; in patients with
pulmonary infections was significantly
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lower than the participants in the control
group (26). Lakin et al., conducted a study
and reported that patients with Vit-D
deficiency experience an increase in the risk
and severity of the respiratory system
infections (27).

Dr. Qurayshi et al., (2013) carried out a
study in Harvard University (USA) to
examine the level of Vit-D in patients with
CAP. The researchers reported that in
patients with CAP a Vit-D level below 30
leads to an increase in the risk and severity
of infections and duration of hospitalization
(28). In this study the level of Vit-D was
19.82+16.85 and 25.58+13.98 in the
experimental and control groups. Moreover,
although the level of Vit-D in patients with
pulmonary infections was lower than
patients of the control group, the difference
was not statistically significant. However, in
the patients of the experimental group the
level of Vit-D deficiency was significantly
higher than the healthy participants in the
control group (P=0.024). These results also
comply with the results of the above
mentioned study.

In women who were receiving Vit-D
treatment for the prevention of osteoporosis
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a lower level of HP infections was observed
(1, 2). Moreover, in other studies a
relationship was observed between Vit-D
deficiency with bacterial vaginosis in
pregnant women (29).

In a study of adult patients who were
hospitalized for CAP and who suffered from
Vit-D deficiency a higher mortality rate was
reported (30). In the present study, the mean
level of Vit-D in the living and deceased
patients was 16.26+ 12.92 and 10.23+ 7.78,
respectively. Although the level of Vit-D in
the deceased patients was lower than the
living patients, no significant difference was
observed between the levels of Vit-D in
patients based on mortality (p=0.365).

In a study the role of Vit-D in the resistance
to upper and lower pulmonary infections
was studied based on different causes and
factors such as viral factors (1, 2). In another
study the subclinical deficiency of Vit-D
was found to be accompanied by severe
infections of the lower respiratory tract (31).
In a study in Ethiopia the Vit-D deficiency
was associated with a 13-fold increase in the
risk of pneumonia in children (32).

In a study in Finland it was found out that a
wide range of acute respiratory infections
are caused by a serum Vit-D 25(OH) level
of below 4 ng/mL (33). Cannell used
epidemiological evidence to show that in the
cold seasons due to the low production of
skin Vit-D seasonal influenza becomes
epidemic (34-35).

In a study by Pletz et al., (2014), which was
carried out in the infectious diseases
department of Jena University of Germany,
it was reported that in patients with CAP,
Vit-D deficiency increases with an increase
in the severity of the disease. Moreover, the
Vit-D deficiency was also significantly
related to the growth of renal and pulmonary
complications in these patients (36). In our
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study, in spite of the deficiency of Vit-D in
the patients, the mean level of AST in
patients with CAP was 27.73+24.26. In
other patients the level of renal enzymes was
normal and no hepatic complication was
observed. This finding was in contrast to the
findings of the aforementioned research. In a
study by Ren et al., (2013) in the Jiangsu
University of China, the level of Vit-D was
measured in patients with CAP and it was
reported that Vit-D is strongly related to the
severity of CAP (37).

Finally, clinical and genetic evidence
suggest that Vit-D plays a role in the
regulation of HIV infection (1, 2). In a
recent study that was conducted on HIV
positive patients in Iran, it was found out
that 86.7% of patients were suffering from
Vit-D deficiency. In that research, the serum
Vit-D level was associated with factors such
as the intake of Vit-D, duration of exposure
to sunlight, PTH level, and daily
consumption of calcium (38). Various
studies have reported the high level of Vit-D
deficiency in the Iranian society. These
studies have introduced factors such as age,
gender, BMI, air pollution, calcium intake,
Vit-D intake, exposure to sunlight and renal
performance as the possible risk factors (39,
40). In our study the relationship of Vit-D
levels in patients with age, gender, BMI and
exposure to sunlight was not a significantly
linear relationship.

In spite of new advances in understanding
the non-classic function of Vit-D, little
information is available about the clinical
improvement of diseases (1). In addition, by
examining the existence of a statistically
significant relationship  between Vit-D3
levels and season it was stated that there is a
statistically significant relationship between
tuberculosis and Vit-Ds level in summer
(p=0.007) and autumn (p=0.02). However,
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the aforementioned relationship was not
significant in winter (p=0.08) (26).

In the study by Rocket (1998) it was found
out that active Vit-D3 inhibits the growth of
mycobacterium tuberculosis in macrophage-
like human cells. He also referred to the
possible role of Vit-D in the resistance to
mycobacterium tuberculosis in the hosts
(23).

Sasidaharan et al., (2002) studied 35 patients
with sputum smear positive pulmonary and
extra-pulmonary TB and 16 healthy
individuals. A significant  statistical
difference (P<0.005) was observed between
the levels of Vit-D in the health participants
(mean= 195 ng/ml) and patients
(mean=10.7 ng/ml). In 6 of the 35 patients
the level of Vit-D was below 9 ng/ml and in
none of the healthy individuals the level of
Vit-D was lower than 9 ng/ml (41).

Moreover, patients with a lower Vit-D level
used adequate exposure to sunlight but had a
low Vit-D intake. The researchers therefore
concluded that when the level of 25-hydroxy
vitamin D is lower than 9 ng/ml tuberculosis
is activated while a reduction in Vit-D may
be asymptotic. However, demonstration of
symptoms of a reduction in Vit-D reflects a
severe decrease in this vitamin. The levels of
phosphorous and calcium cannot predict the
reduction in Vit-D (41).

In the research by Douglas et al., in
Birmingham (England) it was found that
Vit-D may play an important role in the
immunologic resistance to tuberculosis (42).
Wilkinson et al., also carried out a study
which  revealed that sensitivity to
tuberculosis is affected by environmental
conditions and genetic factors in the host
after infection by mycobacterium
tuberculosis. The Vit-D metabolism leads to
the activation of macrophages and limitation
of intercellular growth of mycobacterium
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tuberculosis. The Vit-D deficiency also
leads to the activation of tuberculosis (43).

Douglas et al., conducted a study in England
which showed that Vit-D plays a significant

role in the immunologic resistance to
tuberculosis (44). Vit-D activates
macrophages to limit the intercellular

growth of mycobacterium tuberculosis. On
the other hand, Vit-D deficiency also
activates tuberculosis (45).

The study by Wejse et al., in India revealed
that the daily consumption of Vit-D
(100000iu) made no changes in TB scare
and sputum smear of patients (21).
However, Nursyma et al., carried out a study
in England which showed that patients
receiving Vit-D supplements experienced
radiological improvement (22). Another
study by Shapria et al., resulted in similar
results. In this study the effect of Vit-D
(100000iu) on the treatment was not
significant (46).

In the examination of the possible
relationship between Vit-D deficiency and
sensitivity to tuberculosis as well as the
relationship ~ between  prevalence  of
tuberculosis and seasonal condition of Vit-D
in different countries such as Europe, North
America, Scandinavia, and Hong Kong it
was found out that the serum Vit-D level in
healthy individuals varies by season.
Moreover, it was concluded that the serum
Vit-D level is higher in TB patients
compared to healthy individuals. The
difference is more significant in countries
with low levels of Vit-D (47).

In a study by Chandra et al., (2004) in the
tuberculosis research center of India it was
found that 10 ng/ml of Vit-Ds leads to a
considerable increase in the phagocytosis of
macrophages for the living mycobacterium
tuberculosis in normal humans. Moreover,
Vit-D3  increases the apoptosis  of
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mononuclear cells in peripheral blood of TB
positive patients (26). Shortage of Vit-D is
also associated with the increased risk of
tuberculosis infection.

In an in vitro study by Waters et al., (2004)
it was found out that Vit-D 25(OH) adds to
the severity of mycobacterium tuberculosis
apoptosis by increasing the generation of
NO (48). Lang et al., (2013) carried out a
study in the lung unit of Brigham University
of Bolton (USA) and studied the level of
Vit-D in the hospitalized patients. The
researchers stated that a Vit-D level below
30 was associated with increased mortality
while a Vit-D level of below 15 was
associated with CAP (49).

The mean level of Vit-D in the living
patients and dead patients was 16.26 + 12.92
and  10.23+7.78,  respectively. No
significant difference was observed between
the levels of Vit-D in patients based on
mortality (P=0.365). In a study by Charan et
al., (2012) in the Rajkot University of India
the level of Vit-D was examined in the
participants. The researchers reported that
patients with respiratory tract infections
showed a lower Vit-D level as compared to
the participants of the control group (50). In
another study by Choudhart et al., the results
of treatment of patients with severe
pneumonia with Vit-D were studied. It was
stated that Vit-D treatment leaves no
significant effect on the improvement and
prognosis of patients (51). Sudfeld et al.,
(2013) carried out a study in the
epidemiology  department of Brigham
University of Massachusetts (USA) and
stated that Vit-D deficiency (Vit-D < 20) is
significantly related to the development of
TB (52).

Conclusion

In sum, it can be said that the role of Vit-D
in the improvement of tuberculosis and other

243

pulmonary infections is proved at the
cellular and molecular levels. However, it
seems that the geographical area (the
presence or absence of sunlight) Vit-D
dosage, serum Vit-D level, immunity level,
nutritional status of patients, presence of
complications, and other factors play an
important role in the effectiveness of Vit-D
for the development and advancement of
pulmonary infections. The mean level of
Vit-D in the living and deceased patients
was 16.26+12.92 and 10.23+7.78,
respectively. No significant difference was
also observed between the levels of Vit-D in
patients based on mortality.

Suggestions

It is recommended to carry out more studies
with larger samples in different climatic
regions of our dear country Iran. It is also
recommended to carry out separate studies
on patients and healthy individuals based on
seasonal conditions, the level of activity and
the extent of exposure to light.

The effect of Vit-D deficiency on other
infectious disease except for pulmonary
infections shall be also examined.

It is recommended to study the
polymorphism of genes involved in the
synthesis of Vit-D and the relationship
between the polymorphism and some
infections.

The degree of exposure to light in different
seasons and the relationship of exposure to
light with Vit-D level and development of
some infections shall be investigated
separately as well.

Considering the results of various studies
that report the involvement of Vit-D
deficiency in the development of various
infections, it is recommended to conduct
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interventional  studies based on the
administration of Vit-D supplements for the
treatment of infections (including pulmonary
infections).

It is also suggested to study the effect of Vit-
D on the improvement of infections and a
decrease in the hospitalization period and
mortality of patients.
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