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Abstract  

Background: Tuberculosis (TB) is a major cause of illness and death 

worldwide, its incidence and mortality rates have increased in recent years. 

Iron and iron metabolism is essential for normal physiological function and 

TB-causing bacteria, but its availability is regulated by the host's immune 

system. Aims and Objectives: 1. To assess the serum iron parameters in 

patients with pulmonary tuberculosis. 2. To estimate the association between 

serum iron levels and disease severity. Material and Methods: Settings and 

Design - Cross sectional study, Source of Data – Medical record department. 

Sampling method – Consecutive sampling method, Sampling period – May 

2021 to May 2022. Statistical analysis used - Descriptive statistics and Chi-

square test. Results: Among the 100 participants,71 patients (71%) were 

males and 29 patients (29%) females, and the mean age of the participants was 

49.23±16.70. Physical examination showed that most participants had pallor. 

In terms of biochemical profile, the mean haemoglobin level was 

low(9.39±1.28 g/dl),the mean serum iron level was low(30.80±17.31 

µg/dl)which is associated with severity of disease, the mean serum TIBC level 

was 163.16±66.67 µg/dl, with a median value of 156.5 µg/dl, indicating 

normal to high levels of TIBC in the blood, the mean transferrin saturation 

level was low(21.65±14.21%),the mean serum ferritin level was 

high(652.92±525.22 ng/ml),the mean  serum CRP level was high(81.18±82.20 

mg/l), indicating a high level of inflammation in the body. Conclusion:  Most 

of the patients diagnosed with pulmonary tuberculosis have iron deficiency 

and which is directly associated with severity of disease. 

 
 

 

INTRODUCTION 
 

Tuberculosis (TB) is a communicable disease that is 

a major cause of ill health and also it is one of the 

leading causes of death worldwide. TB is caused by 

the bacillus Mycobacterium tuberculosis, which is 

spread mainly through aerosols.  The disease 

commonly affects the lungs (pulmonary TB) but can 

affect other sites as well. Iron is required for many 

vital functions including transport of oxygen and 

energy metabolism. Epidemiological evidences 

indicate that iron stores are associated with disease 

susceptibility and mortality. Iron is an essential 

micronutrient for both humans and pathogenic 

microbe. Mycobacterium tuberculosis bacilli 

requires iron for survival and competes with the host 

for the same iron pool. It releases siderophores, 

namely exochelins, which have a high affinity for 

iron and can remove it from the host’s iron-binding 

molecules. Mycobacterium tuberculosis (MTB) 

disrupts phagolysosome maturation, an iron 

dependent process critical for pathogen survival and 

utilize several mechanisms to obtain host iron. 

Evidence links iron with Pulmonary TB 

pathogenesis both from the perspective of the 

pathogen and the host. Most strikingly, a pattern of 

altered host iron status characterized by high 

ferritin, low transferrin, and low haemoglobin has 

been identified as a risk factor for progression to 

Pulmonary tuberculosis. Targeting iron metabolism 

has the potential to directly inhibit the growth of 

MTB, by interfering with MTB specific iron 

pathways and its survival mechanisms. Many 

studies had documented high prevalence of anaemia 

in TB patients and its association with severity.[1] 

Studies have also shown that excess iron may 

enhance growth of MTB and have an adverse 

outcome of human tuberculosis.[2] When Fe builds 
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up in tissue there is increased risk of diabetes, 

arthritis, cancer, liver problems, and heart failure. 

High iron stores are associated with many infectious 

diseases and inflammatory response, as seen in 

malaria, viral and neurodegenerative diseases.[3]  

Mycobacterium tuberculosis (MTB) has an absolute 

requirement of Iron (Fe) for growth and 

multiplication. In MTB, Fe enters via siderophore 

mediated uptake where it is essential for bacterial 

growth and multiplication, but any excess if occurs 

in MTB is toxic due to its catalytic role in 

generation of free radicals.[4] 

Our study is done to examine the iron levels in 

Pulmonary Tuberculosis patients and its association 

with the disease severity. 

 

MATERIALS AND METHODS 
 

Ours is a hospital based cross sectional study. Data 

is collected from 100 patients who are diagnosed 

with pulmonary tuberculosis on outpatient 

department basis and patients admitted to SDM 

hospital ward from May 2021 to May 2022, after 

taking the institutional ethical clearance. A pre-

designed and pre-tested questionnaire was used to 

collect personal and sociodemographic data. 

General and systemic examination was done. 

Assessment of disease severity is done by “Bandim 

TB Score” system. It classifies Pulmonary 

tuberculosis into different classes of severity. The 

score consists of five symptoms: cough, 

haemoptysis, dyspnoea, chest pain, and night sweats 

followed by six signs: anaemia, tachycardia (pulse 

>90/min), abnormalities in chest auscultation, fever, 

body mass index (BMI), and MUAC. Severity of 

disease is classified as Class I (for score 0-5) is least 

severe, Class II (for score 6-7) is moderately severe 

and Class III (for score 8-13) is most severe. 

Baseline haematological and biochemical 

parameters will be assessed. Statistical analysis was 

done using SPSS version 23.0. Descriptive statistics 

and Chi-square test was used to assess the 

association between two variables. A p ≤ 0.05 was 

considered as statistically significant. 

Ethical committee: Ethical clearance was obtained 

from Institutional Ethical Committee (Ref no – 

SDMCMS&H/IEC :28 :2021). 
 

RESULTS 

Total 100 patients are included in the study. Table 1 

represents the general characteristics and 

biochemical profile of the study population. The 

study included 100 participants, out of which 71 

(71%) males and 29 (29%) females. The mean age 

of the participants was 49.23±16 years. Regarding 

general physical examinations, 69 (69%) patients 

had pallor, while 1 (1%) had icterus, 11 (11%) had 

pallor and clubbing, 2 (2%) had pallor and cyanosis, 

2 (2%) had pallor and icterus, and 12 (12%) had 

pallor and lymphadenopathy. Additionally, 3 (3%) 

participants had pallor, clubbing, and 

lymphadenopathy. The sputum status of the 

participants revealed that 30 (30%) had AFB, while 

70 (70%) had CBNAAT. In terms of biochemical 

profile, the mean blood sugar level was 97.64±22.34 

mg/dL, the mean serum protein level was 6.31±0.59 

gm/dL, and 73 (73%) participants had serum 

albumin levels below 3.5 gm/dL, while 26 (26%) 

had levels above 3.5 gm/dL. Albumin is a 

component of plasma antioxidant activity and a 

negative Acute Phase Protein whose concentration 

decreases in any inflammatory condition, injury or 

stress as a result of increased metabolic need for 

tissue repair and free radical neutralization.[5] 

Table 2 represents the mean and standard deviation 

values of various biochemical parameters measured 

in the study population. The findings show that the 

mean haemoglobin level was 9.39±1.28 gm/dl, 

which is lower than the normal range. The mean 

serum iron level was 30.80±17.31 µg/dl, indicating 

a low level of iron in the blood. The mean serum 

TIBC level was 163.16±66.67 µg/dl, with a median 

value of 156.5 µg/dl and an interquartile range of 

123.25-200 µg/dl, indicating normal to high levels 

of TIBC in the blood. The mean transferrin 

saturation level was 21.65±14.21%, which is lower 

than the normal range. The mean serum ferritin level 

was 652.92±525.22 ng/ml, which is higher than the 

normal range. The mean serum CRP level was 

81.18±82.20 mg/l, indicating a high level of 

inflammation in the body.  

Table 3 provides information on the mean 

comparison between different biochemical 

parameters among the two groups according to the 

severity of disease. It was found that mean 

difference of Serum iron levels, serum TIBC and 

serum ferritin levels between the two groups was 

significantly different. (P<0.05). 

 

Table 1: General characteristics and Biochemical profile of study population 

S. No General Characteristics N (%) Mean ± SD 

1. Total Participants 100(100)  

2. Mean Age in years  49.23±16.70 

3. 

Sex   

Males 71(71)  

Female 29(29)  

4. 

General Physical Examination  

Pallor 69(69)  

Icterus 1(1)  

Pallor and Clubbing 11(11)  

Pallor and Cyanosis 2(2)  

Pallor and Icterus 2(2)  
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Pallor and Lymphadenopathy 12(12)  

Pallor, Clubbing, Lymphadenopathy 3(3)  

6. 
Sputum 

status 

AFB 30(30)  

CBNAAT 70(70)  

7. Blood Sugar (mg/dl)  97.64±22.34 

8. Serum Urea (mg/dl)  19.69±9.67 

9. Serum Creatinine (mg/dl)  0.77±0.25 

10. Serum Protein (g/dl)  6.31±.59 

11. 
Serum 

Albumin 

<3.5 g/dl 73(73)  

>3.5 g/dl 26(26)  

Statistical significance – p value < 0.05 

 

Table 2: Iron profile and CRP level in Pulmonary Tuberculosis patients 

S. No. Biochemical Parameters Mean± S.D 

1. Hemoglobin (g/dl) 9.39±1.28 

2. Serum Iron (µg/dl) 30.80±17.31 

3. Serum TIBC (µg/dl) 163.16±66.67 

4. Transferrin saturation (%) 21.65±14.21 

5. Serum Ferritin (ng/ml) 652.92±525.22 

6. Serum CRP (mg/l) 81.18±82.20 

Statistical significance – p value < 0.05 

 

Table 3: Association between biochemical parameters and disease severity 

Biochemical Parameters 
Disease severity. 

P value 
Severe Normal 

Hemoglobin (g/dl) 9.1 11.2 0.82 

Serum Iron (µg/dl) 24.5 34.6 0.04 

Serum TIBC (µg/dl) 152.4 174.5 0.03 

Transferrin saturation (%) 18.2 22.6 0.94 

Serum Ferritin (ng/ml) 612.5 666.6 0.05 

Serum CRP (mg/l) 80.18 89.6 0.76 

Statistical significance – p value < 0.05 

 

DISCUSSION 
 

Iron deficiency anaemia and malnutrition is 

common in developing countries and is a major pre-

disposing factor in Pulmonary Tuberculosis (PTB). 

Iron metabolism which is tightly regulated in normal 

condition is often found to be disturbed in various 

pathological conditions. Both deficiency and excess 

of free iron compromise the cellular and immune 

functions and also affect disease susceptibility and 

outcome6. In our study mean age of study 

participants was 49.23±16.70 years with 71% males 

and 29% females. In a study by Sharma C et7 al,79 

65% were males and 35% were females with mean 

age of 43.56±15.63 years and these findings were 

comparable to our study.  

In this study, mean haemoglobin level was 

9.39±1.28 gm/dl, which is lower than the normal 

range. The mean serum iron level was 30.80±17.31 

µg/dl, indicating a low level of iron in the blood. 

The mean serum TIBC level was 163.16±66.67 

µg/dl, with a median value of 156.5 µg/dl and an 

interquartile range of 123.25-200 µg/dl, indicating 

normal to high levels of TIBC in the blood. The 

mean transferrin saturation level was 

21.65±14.21%, which is lower than the normal 

range. The mean serum ferritin level was 

652.92±525.22 ng/ml, which is higher than the 

normal range, the mean serum CRP level was 

81.18±82.20 mg/l, indicating a high level of 

inflammation in the body. Overall, the findings 

suggest that the study population may have iron 

deficiency anaemia, given the low levels of 

haemoglobin and serum iron. The high levels of 

serum ferritin may also indicate iron overload or 

chronic inflammation8. The low transferrin 

saturation level may be due to iron deficiency or 

other factors such as chronic disease or 

inflammation. The high serum CRP level further 

supports the presence of inflammation in the body9, 

which could be related to an underlying condition. 

Further diagnostic tests may be necessary to identify 

the underlying cause of these findings and provide 

appropriate treatment. CRP is synthesized by 

hepatocytes, under the influence of interleukin-I and 

other types of cytokines at the infection site. CRP 

suggests a beneficial role in the evaluation of 

respiratory tract infection in adults and often 

normalizes with therapy and treatment.[10] Breen et 

al showed that elevated CRP could detect TB cases 

also.[11] Malabsorption due to hookworm or other 

infections, inadequate and iron-deficient diet or 

blood loss in pulmonary tuberculosis is bound to 

reduce iron stores in body.[12] Very high ferritin 

level shows oxidative stress and association of 

ferritin with lung function and smoking habit has 

been seen, showing its role in pulmonary infections. 

As observed by Lee et al, Huang et al,[13,14] and in 

our study also, levels of CRP and ferritin reflected a 

possible extent of oxidative stress and inflammation 

among patients, making them useful markers of 

PTB and its associated risks Among all markers 

found to change with treatment, Ferritin was one of 

them. It indicates its usefulness in monitoring 
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treatment response and effective management of 

chronic illness.[15] In the absence of infection, 

Ferritin can be used as indicator of Iron stores at a 

cut off < 30.0ug/L.[16] Ferritin in PTB patients is 

more of an inflammatory marker and patients with 

adequate haemoglobin also showed lower ferritin 

levels. In studies by Misra S et al,[17] ferritin has 

been found to be having positive correlation to 

inflammation and severity of disease. Transferrin 

typically decreases in any infectious conditions. It is 

both a marker of nutritional status as well as a 

negative acute phase protein, such that its level is 

affected by protein diet and malnutrition state. In the 

patients or cases studied here, it was found that TB 

is causing low levels of transferrin but not so 

significant. Where as in a study by Sharma C et al,[7] 

there was significant low level of transferrin. 

Research also showed decrease in concentration of 

Transferrin correlated with severity of PTB or the 

degree of inflammation.[18] Quiet clearly, this study 

has shown that iron metabolism is altered during 

pulmonary tuberculosis. Serum iron levels, serum 

TIBC and serum ferritin showed strong relation with 

the severity of disease. 

Limitations of the study 

1. Convenience sampling technique was used to 

select the study participants, which may lead to 

selection bias and limit the generalizability of the 

study results to the overall population.  

2. The study was conducted only in one hospital, 

which may limit the generalizability of the study 

results in other settings.  

3. The study design was cross-sectional, which 

limits the ability to establish causal relationships 

between the variables studied. 

4. The study did not collect information on 

potential confounding variables such as diet, 

lifestyle factors, and medication use, which may 

limit the ability to adjust for these factors in the 

analysis.  

5. The study did not provide information on the 

reliability and validity of the questionnaire used 

to collect personal and sociodemographic data, 

which may limit the internal validity of the 

study. 

 

CONCLUSION 
 

The study concluded that patients with pulmonary 

tuberculosis have low haemoglobin, low serum iron 

level, increased TIBC level, low transferrin 

saturation level, low serum albumin and high CRP, 

which are directly associated with disease severity 

and mortality. had significant abnormalities in their 

haematological and biochemical parameters. 
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