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1 Title of the dissertation: 

A CROSS SECTIONAL STUDY OF IRON METABOLISM IN PATIENTS 
WITH PULMONARY TUBERCULOSIS IN A TERTIARY CARE CENTER, 
DHARWARD. 

2 Introduction: 

 



 Problem statement: 
Pulmonary Tuberculosis (PTB) is a communicable disease caused by the bacillus 

Mycobacterium tuberculosis. It is a major cause of ill health, one of the top 10 causes 
of death worldwide and the leading cause of death from a single infectious agent 
(ranking above HIV/AIDS).In 2019, about 10 million people developed TB and 1.4 
million died globally1. 
India ranks top in the TB burden countries of the world having an estimated incidence 
of 26.9 lakh cases in 20192. 

Rationale: 
In living organism, Iron is an essential micronutrient for both humans and pathogenic 
microbe. It is a co-factor of enzymes and involved in vital cellular functions ranging from 
energy metabolism or respiration to DNA replication, oxygen transport and effective 
immune competence3.Iron is mandatory for the growth of TB in macrophages, and 
excessive iron consumption is associated with an increase in active TB and its 
mortality4.Inside the macrophage, mycobacterial tuberculosis(MTB) disrupts 
phagolysosomal maturation, an iron-dependent process critical for pathogen survival 
and utilize several mechanisms to obtain host iron.Radiolabeling studies demonstrated 
that MTB acquires iron either from transferrin as it cycles through the endocytic pathway 
or from cytoplasmic iron stores5. 
In the context of infection, iron’s limited availability within the human body and its 
physiological importance to both hosts and microbes make it a valuable commodity. 
Many microbes depend on host-acquired iron and, in response; hosts use their complex 
system of iron regulation to modify their iron metabolism and restrict iron availability. 
Evidence links iron with PTB pathogenesis both from the perspective of the pathogen 
and the host. Upon infection, host immune recognition of MTB induces a pro-
inflammatory reaction that restricts iron access. Most strikingly, a pattern of altered host 
iron status characterized by high ferritin, low transferrin, and low hemoglobin has been 
identified as a risk factor for progression to PTB.6 
Novelty: 
Studies had documented high prevalence of anemia in TB patients (30-94 %) and 
evidence is there to suggest that anemia in TB increases the risk of death. With very few 
studies being documented on Iron metabolism in Pulmonary Tuberculosis patients in 
India, an attempt is made through this study to examine the iron levels in Pulmonary 
Tuberculosis patients and its association with the disease severity. 

Expected outcome and application: Iron deficiency anemia (IDA) is a common entity also 
associated with tuberculosis. Most of the time iron correction can cause oxidative stress. 
So early assessment of iron and ferritin levels with will help in good prognosis and proper 
treatment in tuberculosis. It will also help in knowing the severity. 

3 Research question(s): 
What are the serum levels of iron in Pulmonary Tuberculosis Patients? 
What is the association of iron levels with the disease severity? 

4 Research hypothesis (es), if any 
5 Objectives of the Study: 

Primary objective: 
To assess the serum iron parameters in patients with pulmonary tuberculosis. 

 
Secondary objective: 
To estimate the association between iron levels and disease severity. 

6 Review of literature: 
 According to a study done by Mishra Sandhya et al, on iron metabolism in 

pulmonary tuberculosis patients in 2018 in Jaipur, it was found that 
Hemostatic mechanism was 

altered in PTB. Iron and its metabolites especially transferrin and ferritin correlated to 



 disease severity and sputum positivity. Transferrin and Transferrin Saturation 
were significantly decreased in PTB patients than controls. Both Ferritin and 
CRP were significantly higher in PTB patients than controls due to their 
nonspecific rise in inflammation. Significant correlation of Ferritin and CRP with 
disease severity and with Sputum positivity suggest their potential in severity 
assessment.3 

 According to a study done by Nizamani P, et al on Essential trace elemental 
levels (zinc, iron and copper) in the biological samples of smoker referent and 
pulmonary tuberculosis patients in 2019 in Pakistan, it was found that the Fe 
concentrations in scalp hair, blood, serum, sputum, saliva and nasal fluid samples 
of male non smoker and smoker TB patients was found to be lower. An increase 
in Cu and decrease of Fe and Zn concentrations were observed in the biological 
samples of pulmonary TB patients of both genders. A decrease of Zn/Cu and Fe/ 
Cu ratios in biological samples of smoker and nonsmoker TB patients than 
healthy subjects was also seen.4 

 In a study done by Barzegari S et al, on prevalence of anemia among patients 
with tuberculosis: A systematic review and meta-analysis in 2019, found that 
prevalence of mild, moderate and severe anemia were 35.67%, 31.19% and 
11.61%respectively. In addition, prevalence of chronic disease anemia and iron 
deficiency anemia were 49.82% and 20.17% respectively.7 

 Akpan, PA et al study on Altered protein and iron levels of patients with active 
Tuberculosis in 2017 in Nigeria found that The packed cell volume and 
haemoglobin of TB patients were observed to be significantly lower than values 
obtained for controls. Serum iron, total iron binding capacity and transferrin 
saturation were significantly lowered. Serum ferritin was significantly higher for TB 
patients than their control.8 

 According to a study done by Edem V.F et al, on Plasma vitamins and essential 
trace elements in newly diagnosed pulmonary tuberculosis patients and at 
different durations of anti-tuberculosis chemotherapy in 2015 in Nigeria, it was 
found that Plasma concentrations of the micronutrients iron, zinc, copper, vitamin 
A,C,D,E were significantly reduced in TB patients at diagnosis and throughout the 
period of treatment when compared to controls. Mean plasma iron was 
significantly reduced at 4 months of treatment when compared to their levels at 
diagnosis.9 

7 Methodology 
Study design: Hospital based cross sectional study 
Study participants (humans, animals or both): Patients coming to out patient department 
and 
patients admitted to SDM hospital ward. 
Inclusion criteria: 
Patients (both male and female) diagnosed with Pulmonary Tuberculosis (PTB) will be 
recruited for the study. 
Exclusion criteria: 
Patients with Multidrug resistant-TB, extrapulmonary TB, those with significant renal, 
cardiac, respiratory diseases (other than PTB like lung cancer), neoplasm, diabetes, 
endocrine and genetic disorders will be excluded from the study. 
HIV positive cases, pregnant and lactating women and those on oral nutritional 
supplements will 
be excluded. 
Sampling 
Sampling population: 
Pulmonary Tuberculosis positive patients attending SDM hospital, 
Dharwad. Sample size calculation: 

According to a study done in Jaipur by Mishra Sandhya et al, standard 
deviation(SD) of serum iron levels in PTB patients was found to be 17.5. Hence with 
assumed Standard deviation 17.5, confidence interval of 95% and 7% precision, the 
sample size was calculated using the formula: 



 n = 4(Z)2 X ( SD)2 
d2 

where, z =relative deviate (at 95% confidence level) i.e. 1.96 
SD = Standard deviation = 17.5 
d = 7% margin of error ( precision) 

 
 

n = 4 x (1.96)2 x 
(17.5)2 

7 x 7 
= 96. 
Therefore the sample size required for this study 

is 96. 
 
Sampling technique: 

Convenient sampling. 
 

Ethical Clearance from the Institution’s Ethics Committee Obtained? (Copy to be Attached) 
 
Ethical clearance is awaited from Institutional Ethics Committee of SDMCMSH, Dharwad. 
Study procedure: 

 
Predesigned and pretested questionnaire will be used to collect personal and 
sociodemographic data. General and systemic examination will be done. Assessment of 
Disease severity by “Bandim TB Score” system: It classifies PTB into different classes of 
severity. The score consists of five symptoms: cough, hemoptysis, dyspnea, chest pain, 
and night sweats followed by six signs: anemia, tachycardia (pulse >90/min), 
abnormalities in chest auscultation, fever, body mass index (BMI), and MUAC. [10] 
Severity Class I (for score 0-5) is least severe, Severity Class II (for score 6-7) is 
moderately severe and Severity Class III (for score 8-13) is most severe. 
Data collection methods including settings and periodicity: 
Study subjects will be explained about the objectives of the study and written consent will 
be obtained. Data will be collected from 100 Adult patients (both male and female) 
diagnosed with Pulmonary Tuberculosis (PTB) for a period of one year. Detailed history 
of the patient on admission, detailed examination including cough, hemoptysis, 
dyspnoea, chest pain, night sweat, vitals and systemic examination will be recorded. 
Baseline hematological and biochemical 
parameters will be assessed. 
List of statistical tests to be used for data analysis: 

 
Statistical analysis will be done using SPSS version 20.0. Descriptive statistics and Chi-
square test will be used to assess the association between two variables. p ≤ 0.05 will 
be considered as statistically significant. 

 

8 List risks and benefits of the 
study: No risks associated with 
the study. 
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10 Conflict of interest for any other investigator(s) (if yes, please explain in brief): No 
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11 Declarations/Remarks by the Guide: Pulmonary tuberculosis and anemia are common 
conditions proper assessment will help in appropriate diagnosis of anemia with 
tuberculosis and benefit patient with correct treatment. 
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PATIENT INFORMATION SHEET 
 
 
 

SERIAL NUMBER: 
 

We are conducting a study on Iron metabolism in Pulmonary tuberculosis patients. 
 

The purpose of this study is to know the serum levels of iron in Pulmonary Tuberculosis 
patients and its association with the disease severity. If you agree to be part of this study, you 
will have to fill the socio demographic proforma and undergo baseline hematological and 
biochemical investigations. No new or different treatment will be given if you take part in the 
study. 

 

You may not have any direct benefits by participating in this study. However, the information 
collected during this study may be useful for further study. Any information collected about you 
will be kept strictly confidential. Participation in this study is voluntary and you can withdraw at 
any time from the study. 

 

You may contact the following if you have any questions about the study: 
 

Principal investigator: 
 

Dr YADUR SRINIDHI, Post Graduate student, Department of General 

Medicine SDMCMSH, Sattur, Dharwad. Tel. no: 8762443523 

I hereby agree, in accordance with the above information, that a doctor or member of the study 
personnel may contact me in person or by post or telephone (tick one which is appropriate) me to 
ask questions regarding my state of health and these data may then be anonymously evaluated. 

 
 
 

NAME OF THE PATIENT  

ADDRESS  

PINCODE  

TELEPHONE NUMBER  

DATE  



CONSENT FORM 
 

SL.NO: ………………… 
 

Title of the study: A CROSS SECTIONAL STUDY OF IRON METABOLISM IN PATIENTS 
WITH PULMONARY TUBERCULOSIS IN A TERTIARY CARE CENTER, DHARWARD. 

 

Name of principal investigator: DR YADUR 

SRINIDHI Telephone number:8762443523 

The contents of the information sheet dated............... that was provided have been read carefully by 
me/ explained in detail to me, in a language that I comprehend and I have fully understood the 
contents. I confirm that I have had the opportunity to ask questions. 

 

The nature and purpose of the study and its potential risks/ benefits and expected duration of the 
study and other relevant details of the study have been explained to me in detail. I understand that 
my participation is voluntary and that I am free to withdraw at any time, without giving any reason, 
without my medical care or legal right being affected. 

 

I understand that the information collected about me from my participation in this research will be 
looked by the principal investigator. I give permission for the principal investigator to have access 
to my records. 

 

I agree to take part in the above study. 
 

……………………………… Date: 
 

(Signature / Left Thumb Impression) Place: 
 

Name of the participant: ………………………………………. 
 

Son / Daughter / Spouse of: …………………………………… 
 

Complete postal address: ……………………………………… 
 

This is to certify that above consent has been obtained in my presence. 
 

……………………………………….. Date: 
 

(Signature of Principal Investigator) Place: 
 

Witness-1 2) Witness-2 
 
 
 

…………………………. ……………………… 
 

Signature Signature 
 

Name: Name: 
 

Address: Address: 



KANNADA CONSENT FORM 
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   ವ ಹ  ಸ ಲ         ಪ ಪ           . 

4. 
        ದ   ವ  ದ  ಕ  ಯ ಥ ವ            
ಮ      ವರ  ಸ ಲ     ನ ಮ      ಡಲ             ಸಬ  
ಹ    ಎ   ದ         ಥ            ದ  ನ  . 

5. ಅಧ  ಯ  ಯ ನವ    ಲ      ಪ  ರ        ಮ       ರ ಕ     ನ           ಒಳ    ಡ         
ದ  .         ದ            ಗ ಳ  ಅಧ  ಯ  ಯ ನ ದ ಉ   ದ  ಶ     ಗ  ಮ       ನ ನ              
ಗ  ಸ ಹ  ಯ           . 

6. 
ನ ನ    ಆ ಸ ಪ     ರ   ಯ      ಗ ಳ       ಅಧ  ಯ  ಯ ನ ಮ       ಚ         ಯ ಉ   ದ  ಶ     
ಗ  ಬ ಳ   ವ  ದ ರ ಬ ಗ    ನ ನಗ ವ ವರ ಸ  ಲ      ಮ       ಅ ದ     ಗ  ನ ನ    ಆ ಸ ಪ     ರ   
ಯ ದ     ಗ ಳ       ಬ ಹ         ಸ   ನ       ಪ ಪ         ನ  ಮ       ಯ        ರ ನ  ವ ಯ      
ಗ ಳ  ಗ        ಯ      ಬ ಹ    ಗ   ಡ    ವ  ದ    ಲ  ಎ   ದ  ಭ ರ               

 
 

         ………………………………………… 

          ………………………………………………………….. 

       …………………… .. 

          …………………………………………………………. 

 
 

ಕ  ಯ ಥ ವ            ರ        ವರ  ಸ     ನ      ರ        ತ  ವ      ದ  ನ  ಮ       
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ನ        ದ    ದ                

………………………………………. 

(                                       

          ) 

          ………………………………………………………

…… 
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PROFORM
A 

 
IRON METABOLISM IN PULMONARY TUBERCULOSIS PATIENTS 

 
Serial no: 

 
Name: OP no: 

 
Age: IP no: 

 
Sex: 

 
Occupation: Socio-economic 

status: Address:  Phone 

Number: 

 
 

Chief complaints and 

duration: 1 

2 
 

3 
 
 
 

History of present illness: 

Cough: Yes 

 No Hemoptysis:

  Yes  No 

Dyspnea: Yes No 

Chest pain: Yes No 
 

Night sweats:  Yes No 

Past History: 

Family history: 

Personal 

history: 

Diet: 
 

Appetite: 
 

Sleep: 
 

Bowel and Bladder : 

Treatment history: 

General physical examination: 



BUILT: 
 

NUTRITION: 
 

Weight: Height: BMI: MUAC: 
 

Vitals:   Pulse: BP: RR: Temp: 
 

Pallor: 
 

Icterus: 
 

Cyanosi
s: 

 

Clubbin
g: 

 

Lymphadenopath

y: Edema 

Systemic 

Examination: CVS: 

RS: 
 

P/A: 
 

CNS: 
 

Provisional 

diagnosis: 

Investigations: 

Sputum status: 

Blood Sugar (mg/dl) 

Serum Urea (mg/dl) 

Serum Creatinine 

(mg/dl) Serum Protein 

(g/dl) Serum Albumin 

(g/dl) Biochemical 

Parameters 

Hemoglobin (g/dl) 

Serum Iron 

(ug/dl) Serum 

TIBC (ug/dl) 

Serum Transferrin 

(mg/dl) Transferrin 

saturation (%) Serum 

Ferritin (ng/ml) Serum 



CRP (mg/l) 

 

 



 


