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ABSTRACT

Background: Close relatives of tuberculosis patients may be at increased risk of developing the disease as they are in close

contact with them

Objectives: A cross-sectional research was conducted to determine correlation of Vitamin D with monocytes and lymphocytes

in individuals with active tuberculosis as well as their care takers.

Material and Methods: Total of 83 subjects was divided into three groups. Of the 83 participants, 31 had active tuberculosis,
while 31 were adult family members who lived with and looked after the patients. 21 healthy age matched individuals were
chosen to form the control group. SWISS Max analyzer was used to evaluate the levels of lymphocytes and monocytes in the

blood and Vitamin D was measured by ELISA.

Results: Vitamin D levels and monocyte lymphocyte count in the three groups showed substantial variation. The patient's
monocyte and lymphocyte count showed a statistically significant correlation. However there was non-significant correlation of

vitamin D with both monocyte and lymphocyte.

Conclusion: Caretakers of active tuberculosis patients showed increased levels of circulating monocytes, lymphocytes as well
as lower vitamin D levels with increased risk of developing tuberculosis.
Keywords: care taker, tuberculosis, vitamin D, monocyte and lymphocyte

INTRODUCTION

The global causes of morbidity and mortality include tuberculosis
(TB). A third of the world's population is afflicted with
Mycobacterium tuberculosis. A danger of contracting latent
tuberculosis (LTBI) infection exists for family members and/or
close friends living with diagnosed TB patients. Without any signs
or symptoms of an active form of TB, this illness results in a
continuous immunological response that is stimulated by antigens
from Mycobacterium tuberculosis. LTBI risk is estimated to be
between 5% and 10%. [1, 2].

The quantity of circulating monocytes and lymphocytes and
the monocyte-to-lymphocyte ratio (ML ratio) have been discussed
in some studies, and it has been proposed that these parameters
may be used to predict the risk of developing tuberculosis (TB) in
immune-compromised people or in the relatives of TB patients
[3,4]. Additionally, altered monocyte function may alter the way that
circulating lymphocytes and adaptive immune responses interact.
[5, 6, 7]. It has been discovered that vitamin D supports the
autophagy procedure in blood monocytes and promotes
antimicrobial activity in the environment by causing the generation
of reactive oxygen species. However, several studies indicated
that vitamin D didn't affect CD4+ T-cells (the cells play a role in
immune system) [8, 9, 10].

Due to a high prevalence and rising rate of drug-resistant
tuberculosis, tuberculosis is a serious health concern in Pakistan
[11]. A Pakistani study determined that readings between 10 and
30 mg/mL were considered to be insufficient and deficient levels of
vitamin D, whereas less than 30 mg/mL was the cutoff threshold
for circulating vitamin D [12].

A higher risk of developing an active type of tuberculosis is
associated with vitamin D deficiency in individuals with pulmonary
TB [13]. However, vitamin D treatment did not significantly lower
the lymphocyte count in TB patients [14].

Even though the majority of modern nations have completely
eradicated this disease, Pakistan continues to be plagued by it.
Most people who have the disease are unaware of it and they
spread it to those who come into contact with them frequently.
Those with active tuberculosis experiences multidrug resistance,
as a result of non- compliance to treatment. Therefore it is
necessary to enhance easy and affordable investigation

instruments. This could aid in early detection of risk and prevent
the spread of the illnesses..

A cross sectional study was designed to measure circulating
levels of monocytes and lymphocytes in tuberculosis patients,
caretakers of tuberculosis patients and controls and to correlate
them with vitamin D levels.

Objective of the Study

. To estimate the levels of vitamin D, monocytes and
lymphocytes in individuals with active tuberculosis as well as their
care takers.

. To determine the correlation of vitamin D with monocytes
and lymphocytes in individuals with active tuberculosis as well as
their care takers.

PATIENTS AND METHODS

After receiving institutional review board approval, the study was
carried out at the biochemistry department of SMDC. Each subject
gave their informed consent.

A total of 83 individuals were gathered for the study.
Diagnosed tuberculosis patients (Group A) receiving treatment for
three months were instructed to bring one relative who is living with
and caring for them in order to participate in the study that may
help them screen for any possible latent tuberculosis (Group B).
The study included adult volunteers of both sexes, aged 18 to 75.

A total of 83 individuals were gathered for the study.
Diagnosed tuberculosis patients (Group A) receiving treatment for
three months were instructed to bring one relative who is living with
and caring for them in order to participate in the study that may
help them screen for any possible latent tuberculosis (Group B).
The study included adult volunteers of both sexes, aged 18 to
75.The study included patients with tuberculosis who had been
diagnosed as well as one family member who resided with and
looked after each patient. The study eliminated participants who
also had cancer, cardiovascular disease, or cerebrovascular
disease, as well as additional inflammatory disorders or respiratory
ilinesses. Data pertinent to the investigation were gathered using a
study methodology that relied on questionnaires.

Study Protocol: In order to measure the quantities of circulating
monocytes, lymphocytes, and vitamin D in patients and family
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members, three ml of fasting blood was taken and collected in
EDTA tubes.

The SWISS Max analyzer was used to measure the

amounts of monocytes and lymphocytes. Blood samples were
centrifuged for 15 minutes at 1000 x g at 2-8°C to assess the
levels of vitamin D. Plasma was then kept at -20°C until use.
ELISA was used to estimate vitamin D levels. The threshold for
vitamin D was set at 20ng/ml [15].
Statistical Analysis: The data was analysed using SPSS 23.
Quantitative data was expressed using frequency. Mean standard
deviation was used to present quantitative variables. An ANOVA
and Post-hoc test were employed to determine whether active TB
patients, their family members, and healthy volunteers had
different values. P0.05 was used to indicate that a difference was
statistically significant. The link between vitamin D and monocytes
and lymphocytes was determined using the Pearson correlation
coefficient, respectively.

RESULTS

Out of 83 subjects, 60% were males and 40% were females.
Frequency of clinical demographics in percentage is shown in
figure IA and IB. The majority of the patients and their care takers
were residing in crowded areas with poor hygiene conditions.

Figure: 1A

= Crowded area = Un-crowded area

= One member sufferingf from TB = Two members suffering from TB

Past TB history Yes Past TB history No

Figure 1: FREQUENCY OF CLINICAL DEMOGRAPHICS

Figure:1 B

= Negative Tuberculin test

= Positive Tuberculin test

= Positive AFB + smear = Negative AFB + smear

BCG Scar present BCG Scar absent

Figure 2: Comparison of Vitamin D , Monocytes and Lymphocytes Levels in
Three Groups

Comparison of variables in three groups

The values are expressed as mean and standard deviation, Significant is
<0.05 (*)
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Figure 3: Correlation of Vitamin D with Levels of Monocytes and
Lymphocytes

Out of 83 research subjects 75% were tuberculin test
positive while 25% had negative test results. Of them 40% were
AFB + smear positive while 60% were negative. BCG scar was
present in 14.4% and absent in 85.6% (figure 1B).

Figure 2 shows significant differences between the three
groups in the mean lymphocyte count and serum vitamin D levels
(P <0.05). Vitamin D levels were significantly raised in healthy
subjects as compared to patients and care takers while lymphocyte
count was higher in patients and care takers as compared to the
healthy subjects. However circulating monocyte levels were non-
significant amongst the three groups.

Figure 3 shows correlation between vitamin D, monocytes
and lymphocytes in three groups. Significant positive correlation
exists between monocyte and lymphocyte in patients and care
takers while non-significant correlation was found between
monocytes, lymphocytes with vitamin D in three groups. Non-
significant correlation also exists between monocytes and
lymphocytes in healthy control.

DISCUSSION

The study included 83 subjects with 31 active TB patients, 31
caretakers of them and 21 healthy subjects. The study shows
significantly increased levels of lymphocytes in active TB patients
followed by care takers as compared to healthy subjects.
Significantly decreased levels of vitamin D were observed in active
TB patients as compared to controls. Similarly vitamin D level was
significantly decreased in caretakers as compared to healthy
subjects but was significantly increased compared to active TB
patients. Circulating monocyte levels were non significantly raised
in both groups as compared to healthy subjects. Correlation of
Vitamin D with monocytes and lymphocytes was non-significant in
active TB and caretakers of them however significant positive
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correlation was observed between monocytes and lymphocytes in
both groups.

The Mycobacterium tuberculosis organism is present in the
host during a latent TB infection in its dormant state. Although
people with LTBI are typically asymptomatic and non-infectious,
they are still at risk of later getting tuberculosis (TB) [15,16,17].
Lack of vitamin D may raise the chance of contracting TB because
this vitamin may have a function in preventing the illness [18]. This
study is in agreement with a study that found elevated T-
lymphocyte counts in both LTBI and active TB. In LTBI
participants, it is hypothesized that there is an increase in T-cell
activation without an increase in cells associated to monocytes,
whereas in active TB, there is a noticeably elevated level of
markers for both lymphocytes and monocytes. It has been
hypothesized that replicating and non-replicating microorganisms
may elicit different immunological reactions [19]. This study
observes significant variation in vitamin D levels both across and
within groups. Vitamin D insufficiency has been linked in several
studies to an increased risk of TB development. According to
theories, vitamin D modulates the immune system, and having
levels over the safe limit ( >30.0 mmol/l) may make airway
infections more likely [20, 21]. Innate antimicrobial defenses
against T cell-mediated interferon also may be increased by
vitamin D metabolites.

Vitamin D also inhibits the release and production of a
number of mediators of inflammation,, destroying the enzymes
responsible for Immunopathology while the TB is in active stage.
According to a study, vitamin D adjuvant therapy may minimize
lung infection and increase cavitation in TB patients, lowering their
risk of transmission and preventing relapse [22].

Study by Zdrenghea et al., 2017 [23] found a link between
vitamin D deficiency and a significant probability of infections
(increased monocyte, lymphocyte) with Mycobacterium TB.
However, a different study discovered both a positive and a
negative correlation between vitamin D and lymphocyte: proportion
of monocytes in peripheral blood [24].

The study also found increased frequency of males suffered
from active TB and LTBI, mean age was 26 years and most of
them resides in overcrowded areas with poor hygiene and poor
diet. According to a study, family members living in high-population
areas had a higher risk of contracting tuberculosis than those living
in low-population areas [25].

CONCLUSION

Caretakers of active tuberculosis patients showed increased levels
of circulating monocytes, lymphocytes as well as lower vitamin D
levels with increased risk of developing tuberculosis. However non-
significant correlation exists between Vitamin D and monocyte and
lymphocytes but significant positive correlation was observed
between levels of monocytes and lymphocytes.
Recommendations: Screening, diagnosis, and monitoring of
persons who are caretakers of active TB patients is advised. It
might aid in the country's TB eradication.
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