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Study of changes in serum iron, albumin and calcium levels in smear
positive pulmonary tuberculosis patients compared with healthy
individuals before starting Directly Observed Treatment, Short course
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Abstract
Background: Tuberculosis one of the most important infectious diseases throughout the world.
Bangladesh is a highly populated country and a significant amount of mortality and morbidity is caused by
tuberculosis, especially pulmonary tuberculosis. Objectives: To evaluate the levels of serum iron,
albumin and calcium in smear positive pulmonary tuberculosis (PTB) patients before starting Directly
Observed Treatment, Short course (DOTS) regimen. Methods: This was a cross-sectional study. A total
of 100 subjects were included in this study. Among them, 50 were smear positive PTB patients denoted
as case group and 50 were apparently healthy individuals denoted as control group. Biochemical tests
were carried out in the Department of Biochemistry, Mymensingh Medical College. All the statistical
analyses were performed by SPSS version 21. Results were evaluated by using Student’s t-test. Results:
The study revealed that mean values of serum iron were 128.24±13.20 µg/dl and 86.13±24.56 µg/dl in
control and case group respectively, and the difference between two groups were highly significant (p
<0.001). The mean serum albumin level was lower in case group when compared to control group. The
mean values of serum albumin were 4.1±0.33 gm/dl and 3.5±0.31 gm/dl in control and case group
respectively, and the difference between two groups were highly significant (p <0.001). The mean values
of serum calcium were 2.33±0.19 mmol/L and 2.5±0.16 mmol/L in control group and case group
respectively. Serum calcium level was adjusted by serum albumin concentration. The analysis showed
that, the difference in mean serum calcium levels between two groups were highly significant (p <0.001).
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Introduction
Tuberculosis is a chronic condition that causes
both pulmonary and systemic diseases.1 This is
also considered as the second most common
cause of death due to infectious disease.2 WHO
global report, 2016 showed that, Bangladesh is
one of the countries with high burden of TB and
approximately 73,000 people die annually due to

TB.3 Iron (Fe) is an important micronutrient that
participates in a wide variety of metabolic
processes
including
cellular
respiration
4
mechanism. Iron has a consequential role on
tuberculosis for both acquired and innate immune
response.5 Albumin is the major plasma protein
with a high molecular weight.6 Serum albumin
plays important role as a biochemical marker of
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nutritional status of PTB patients and
considerable changes take place in serum
albumin level.7 Calcium is another important
macromineral with diverse function. PTB is a
granulomatous disease where increase serum
calcium level occurs.8
Methodology
Study design: This was a cross-sectional study
carried out in the Department of Biochemistry,
Mymensingh Medical College in cooperation with
outpatient department of Mymensingh Medical
College Hospital and DOTS centers of BRAC and
DAMIEN foundation during the period of July
2016 to June 2017.
Sample size: A total of 100 subjects were
included by purposive (non-random) sampling
technique among which control group (group-I)
consisted of 50 apparently healthy people from
different age, sex and socioeconomic status
where their age was from 18-65 years. The case
group (group-II) consisted of 50 smears positive
PTB patients (before starting DOTS regimen) of
different age, sex and socioeconomic status
where their age was from 18-65 years.
Data collection method: Ethical approval was
taken from concerned authorities. All the subjects
of this study were informed and included after
their consent. Data were collected using
preformed questionnaire.
Collection of samples: With all aseptic precaution, 5ml of venous blood was collected from
median antecubital vein of the subjects. After clot
formation and centrifugation serum was collected.
Laboratory investigations:
Estimation of serum Iron: Serum iron was
measured by colorimetric method using the
specific test kit9.
Estimation of serum Albumin: Serum albumin
was measured by using colorimetric method
(Colorimetric method with Bromersol Green).10
Estimation of serum Calcium: Serum calcium
was measured by using colorimetric method
(Colorimetric method with o - Cresphtalein).11
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Estimation of adjusted calcium for serum
albumin concentration:
Adjusted calcium (mmol/L) = Total measured
calcium in mmol/L + 0.02 (47 – albumin in
gm/L).12
Analysis of different concentrations of standard
solution of serum iron, albumin and calcium were
performed to obtain a calibration chart. Control
sera (normal and pathogenic), duplicate standard
and duplicate test serum were run in every batch
of the test procedure.
Data analysis: All the data were analyzed by
SPSS version 21 for windows. Data were
expressed in mean ± SD and statistical significance of difference among the groups were
calculated by using Student’s unpaired t-test. At
the level of 95% confidence limit, p <0.05 was
considered as statistically significant and p >0.05
as not significant.
Results
Serum iron:
The study revealed that mean serum iron level
was lower in case group when compared to
control group. The mean values of serum iron
were 128.24 ±13.20 µg/dl and 86.13 ±24.56 µg/dl
in control and case group respectively. The analysis showed that, the difference in mean serum
iron levels between two groups were highly significant (p <0.001). Analysis of mean serum iron
levels is presented in Table 01.
Table 01: Comparison of mean serum iron
levels between the study groups
Variable

Control

Case

(group-I)

(group-II)

Mean±SD

Mean±SD

p

Serum iron 128.24±13.20 86.13±24.56 0.001
(µg/dl)
Serum albumin:
The study revealed that the mean serum albumin
level was lower in case group when compared to
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control group. The mean values of serum albumin
were 4.1±0.33 gm/dl and 3.5±0.31 gm/dl in control
and case group respectively. The analysis showed
that, the difference in mean serum albumin levels
between two groups were highly significant (p
<0.001). Analysis of mean serum albumin levels is
presented in Table 02.
Table 02: Comparison of mean serum albumin
levels in the study population
Variable

Control

Case

(group-I)

(group-II)

p

Mean±SD Mean±SD
Serum

4.1±0.33

3.5±0.31

0.001

albumin (gm/dl)
Serum calcium:
The study revealed that serum calcium level was
higher in case group when compared to control
group. The mean values of serum calcium were
2.33±0.19 mmol/L and 2.5±0.16 mmol/L in control
group and case group respectively. Serum calcium
level was adjusted by serum albumin concentration. The analysis showed that, the difference in
mean serum calcium levels between two groups
were highly significant (p <0.001). Analysis of
mean serum calcium levels is presented in Table
03.
Table 03: Comparison of mean serum calcium
levels in the study population
Variable

Control

Case

(group-I)

(group-II)

p

Mean±SD Mean±SD
Serum calcium

2.33±0.19

2.5±0.16

0.001

(mmol/L)
Discussion
The present study was designed to observe the
various changes of serum iron, albumin and
calcium levels in smear positive PTB patients

compared to apparently healthy people.
In the present study the mean values of serum iron
were 128.24±13.20 µg/dl and 86.13±24.56 µg/dl.
There was significant (p <0.001) decrease in
serum iron in case group when compared with
control group. This observation is similar with
Kaminskaia & Abdullaev, Kassu et al. and
Pourfallah et al.13-15 The cause of decreased serum
iron may be due to increased hemoptysis in PTB
patients or body defense mechanism to limit the
growth and expansion of mycobacterium
tuberculosis. For growth of TB bacilli iron is
important.16 Tubercle bacilli also stimulate
formation of exochelin- a form of iron that is
transported from host cell to TB bacilli.17 Free
radicals produced by TB bacilli also affect
post-transcriptional down regulation of regulatory
protein for iron homeostasis.18 Other studies by
Karyadi et al. and Lettow et al. showed less
association of TB bacilli with decreased serum
iron.19,20 It was mostly due to nutritional
deficiency and helminthic infestation and
malabsorbtion.21
In the present study serum albumin levels of case
and control groups were estimated. The mean
values of serum albumin were 4.1±0.33 gm/dl and
3.5±0.31 gm/dl in control and case groups
respectively. There was significant (p <0.001)
decrease in serum albumin level in case group
when compared with control group. The results
were in agreement with the result of Onwubalili
from England, Saha & Rao from India and
Tuskaguchi et al. from Japan.22-24 WHO declared
that TB prevalence is more in low socioeconomic
condition where people are malnourished that
favors the infection.25 Pulmonary tuberculosis
increases the production of IL-6, TNF-α that
causes fever, decreased synthesis of serum
albumin with shifts of nutrients causing
malnutrition.26 Other studies by Sasaki et al. and
Yamanka et al. showed that decrease of serum
albumin concentration occurs due to dehydration
with immunological factors.27,28
In the present study mean values of serum
adjusted calcium were 2.33±0.19 mmol/L and
2.5±0.16 mmol/L in control and case group
respectively. There was significant (p <0.001)
difference in case group when compared with

28
control group. The results were in agreement with
the results of several other studies.29-32 Hypercalcemia is very common in active PTB patients with
a prevalence of about 28% in the United States
and 16% in India.33,34 PTB patients relatively show
high frequency of hypoalbuminemia, so corrected
calcium is important unless hypocalcemia remains
undiagnosed.35 Another study by Bhandari et al.
showed 40% patients with low serum calcium level
and rest of the patients with normal serum calcium
level.36 Decreased serum calcium level is due to
malabsorption, malnutrition or other GIT diseases
in PTB patients.37
Conclusion
PTB is an important cause of mortality and morbidity throughout the world including Bangladesh. In
this study there were highly significant decrease of
serum iron and albumin levels and highly significant rise of serum adjusted calcium level. So,
every tuberculosis patient needs further evaluation
of micronutrients status to find out the correlation
with MTB.
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