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ABSTRACT 

Tuberculosis is the most common mycobacterial sickness seen across the world, and it has 

been a source of worry for humans since the birth of civilization. According to the World 

Health Organization, Asia is the sickest and deadliest region on the planet. According to 

the World Health Organization, the number of HIV-infected individuals in industrialised 

countries and Africa is increasing at the same time as the number of people living with the 

virus is increasing. Patient's with tuberculosis are now diagnosed based on clinical and 

radiographic findings, as well as smear and culture tests to identify acid fast bacteria. An 

abundance of serological tests for the detection of antibodies and antigens in a range of 

scenarios, using a variety of modality options, have been created and tested with great 

effectiveness. 

Monoclonal antibodies are particularly useful for detecting antigens/antigenic determinants 

that are associated with tuberculosis. It is also necessary to do particularly specialised 

serological testing in disease-endemic areas of the Third World. Detecting antibodies to 

distinct mycobacterial antigens in endemic areas and BCG-vaccinated individuals may aid 

researchers in the development of diagnostic tests and the identification of mycobacterial 

antigens implicated in the sickness process. In terms of diseases, epidemiology is the study 

of how and why illnesses develop in different populations. Among this knowledge is 

information on categorization errors such as the lack of real occurrences and the presence 

of false-positive instances in registrations, which are both examples of classification 

problems. 
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1. INTRODUCTION 

Tuberculosis is the most common mycobacterium sickness seen across the world, and it 

has been a source of worry for humans since the birth of civilization. According to the 

World Health Organization, Asia is the sickest and deadliest region on the planet. 

According to the World Health Organization, the number of HIV-infected individuals in 
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industrialized countries and Africa is increasing at the same time as the number of people 

living with the virus is increasing. Patient's with tuberculosis are now diagnosed based on 

clinical and radiographic findings, as well as smear and culture tests to identify acid fast 

bacteria. An abundance of serological tests for the detection of antibodies and antigens in a 

range of scenarios, using a variety of modality options, have been created and tested with 

great effectiveness. 

Monoclonal antibodies are particularly useful for detecting antigens/antigenic determinants 

that are associated with tuberculosis. It is also necessary to do particularly specialized 

serological testing in disease-endemic areas of the Third World. Detecting antibodies to 

distinct mycobacterium antigens in endemic areas and BCG-vaccinated individuals may 

aid researchers in the development of diagnostic tests and the identification of 

mycobacterial antigens implicated in the sickness process. In terms of diseases, 

epidemiology is the study of how and why illnesses develop in different populations. 

Among this knowledge is information on categorization errors such as the lack of real 

occurrences and the presence of false-positive instances in registrations, which are both 

examples of classification problems. 

1.1 Methods for estimating the incidence or prevalence of tuberculosis. 

There are a range of approaches that may be used to estimate the burden of tuberculosis 

sickness, in addition to (mandated) notification. With certain illnesses, a large sample size 

is feasible; however, this is not always feasible, is expensive, and is only representative of 

the region under investigation in most cases. Similarly, only thorough surveys can be used 

to establish the number of tuberculosis cases. The annual rate of tuberculin skin test 

conversion is a specific surrogate indicator for the incidence of pulmonary tuberculosis that 

may be quantified, and it is a surrogate sign for the incidence of tuberculosis in general. 

Mycobacterium tuberculosis is estimated to cause an annual incidence of 50 cases of 

pulmonary TB in this method's sample population of 100,000 people based on the results 

of this method's sample population. It is unclear if these hazards can be safely extrapolated 

to other nations due to variations in the quality of therapy available in various countries 

and the variable likelihoods of progression from latent tuberculosis infection to active 

disease. The incidence of TB has been found by performing pharmaco-epidemiological 
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study on the use of anti-tuberculous medications, especially daily recommended dosages of 

pyrazinamide, in a large number of people.  

One of the disadvantages of using medical prescriptions to forecast TB incidence as a 

marker is that it is difficult to distinguish between chemoprophylaxis and chemotherapy. 

The record-linkage strategy, which is a wide indirect estimation technique, has also been 

employed in the treatment of tuberculosis. Despite the fact that it is feasible to examine the 

case-ascertainment process and gain a better estimate of the number of instances by 

integrating data from numerous sources rather of relying on a single source, it is preferable 

to integrate data from several sources. The most often utilized sources of supplementary 

information to supplement notification data in the case of tuberculosis and other infectious 

diseases are microbiology laboratory records or hospital episode registers. According to 

studies, the percentage of miscoded (false-positive) tuberculosis patients in hospital 

episode records has been documented as high as 62 percent in the United States and as low 

as 27 percent in the United Kingdom, respectively. It has been argued that pathological 

reports compatible with tuberculosis might serve as an alternate source. 

2. Capture-Recapture Studies are used to estimate the incidence or prevalence of 

tuberculosis. 

Patient numbers for patients with pulmonary or respiratory tuberculosis were estimated in 

five studies, while patient numbers for patients with all types of tuberculosis were 

estimated in four studies, and patient numbers for patients with tuberculous meningitis 

were estimated in one study. One study did not intend to ascertain the total number of 

tuberculosis patients, but rather the total number of tuberculosis patients who had been 

exposed to the illness during the preceding year, which was the goal of another. In 

accordance with the results, ten studies were carried out at the local or regional level, and 

one study was carried out at the national level. Information from mandatory notification 

records, microbiological laboratory data, and hospital episode statistics were among the 

sources used in the majority of the studies conducted. 

Alternative data sources included interviews with local residents and a national reference 

centre mycobacterial drug resistance survey, both of which were conducted in conjunction 

with the study estimating the number of patients attributable to recent transmission, which 

used an epidemiological recent transmission database as well as a microbiology DNA 
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fingerprinting database. According to the findings, two studies had less than 100 patients 

after the record linking procedure was completed, eight studies had between 100 and 500 

patients, and one research had 1248 patients after the process was completed. Three 

articles detailing a sequential investigation that was carried out over a long period of time 

were published over the course of several years. Between 7.4 percent and 65 percent of the 

population, according to projections, had not gotten enough notice of the disaster. 

3. OBJECTIVES OF THE STUDY 

The main objectives of the study are as follows: 

 To study on the capture-recapture analysis 

 To study on the case definition and data sources and record linkage. 

 The development of antigen detection immunoassays based on monoclonal 

antibodies for tuberculosis diagnosis is a continuing effort. 

 Identifying and purifying Mycobacterium antigens that elicit particular antibody 

responses in tuberculosis patients 

 

4. RESEARCH METHODOLOGY 

Aiming to support the paper this research aims, this examines different research 

methodologies and presents explanations for their selection. This chapter defines concepts 

related to research methods that are used often throughout the thesis. The problem of 

research approach has been hampered by the usage of many meanings for the same term, 

potentially leading to misunderstanding among scientists working in the subject. In 

addition, the nature of the specific phenomena addressed in this thesis is discussed in detail 

in the next section. As a result, the scope of this inquiry has been narrowed by highlighting 

the specific research issues and corresponding research questions that have been 

discovered. Historically, scientific study has included assumptions about the nature of 

reality, and this thesis is no exception. This chapter provides an in-depth discussion of the 

several philosophical research paradigms available, as well as an assessment of the 

consequences of picking a particular research paradigm on the development of the research 

approach. Following that, the chapter provides a detailed explanation and discussion of the 

specific research procedures that were used in this inquiry. 
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Successive studies needed to link the research topics, field questions, literature review and 

data analysis in a logical, reflective manner. So-called methodological issues should have 

been addressed throughout the research, not only in the methods. 

5. RESULTS AND DISCUSSIONS 

Record-linkage, which is the comparison of patient data across several registers, may be 

used to improve case detection, while capture-recapture analysis can be used to investigate 

underreporting. It is used by the latter to estimate the number of instances that are 

unknown to all sources by using information gained from record-linkage of multiple 

datasets, as indicated by the observed overlap of the registers.  

For a long time, the capture-recapture method was used in animal population biology 

investigations, and more recently, it has been applied in epidemiological studies. At the 

moment, it is extensively used to estimate the burden of noncommunicable and 

communicable illnesses, including TB, in both developed and developing nations, as well 

as in international organizations. 

5.1 CAPTURE- RECAPTURE ANALYSIS 

To use log-linear models for capture-recapture analysis, you need data from three sources. 

The yearly incidence and estimated source-specific sensitivity of the regional TB 

monitoring system were calculated using a three-sample cap and trace approach. The log-

linear models were updated to incorporate pair-wise source dependency and capture 

heterogeneity. The whole dataset was submitted to capture-recapture analysis, which was 

then performed for subgroups chosen according on geographical origin, TB site, age group, 

bacteriological status, and residence. Because only two sources of culture-negative TB 

patients were available for study, separate computations were made for microbiologically 

verified and unconfirmed TB cases.  

The statistical analyses were performed using STATA version 8 (Stata Corp, College 

Station, TX) and S-PLUS 2000 (Mathsoft Inc, Seattle, WA) with the CARE library. 20 The 

models were chosen based on deviance, Akaike information criterion, and Bayesian 

information criterion. This was done to avoid choosing unstable or complex models. For 

the number of undetected cases, we were able to offer point estimates and relative 95 

percent confidence intervals (CIs) using Chao et al's method. 
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Because erroneous estimates of the annual incidence of tuberculosis are made, the 

implementation of efficient preventive and control measures is impeded, particularly 

among at-risk subsets of the population, such as immigrants from high-risk TB-endemic 

countries (HTBCs) and urban residents.  

According to our analyses of many subgroups of the general population in this study, 

persons from HTBCs had a much higher chance of developing tuberculosis than those 

from the general population in terms of infection. Immigrants and asylum seekers in 

various regions of the globe have reported encountering a phenomenon that is comparable 

to this one. 

5.2 CASE DEFINITIONS AND DATA SOURCE 

If we were interested in estimating the number of unobserved tuberculosis cases, we 

defined as eligible for inclusion those active tuberculosis cases who were first reported to 

one or more of three data sources during the four-year period from the first day of January 

1999 to the last day of December 2002, and who were first reported to one or more of the 

three data sources on the last day of December 2002. It was necessary to consult three 

different data sources: 

 Cases of tuberculosis reported via the Enhanced Tuberculosis Surveillance 

System (ETSS) (Notification). 

 Cases of Mycobacterium tuberculosis complex isolates that have been reported 

to MycobNet (Laboratory) 

 The number of cases hospitalised to National Health Service hospitals who had 

a first or secondary TB hospital discharge code (International Classification of 

Diseases (ICD-10) code A15-A19) as reported by Hospital Episode Statistics 

(Hospital). 

Two other data sources that were used for cross-validation will be addressed in further 

detail later in this section. It was determined that a time of more than one year between 

entries in each of the data sources corresponded to a different episode of the disease in 

each of the data sources in question.  

It was also decided to analyse data from three months before and after the study period, in 

order to account for any possible delays in case reporting and mycobacteriological 

confirmation that may have occurred. 
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5.3 RECORD-LINKAGE 

Items that were duplicated across all three data sources were eliminated. The data from the 

hospital was linked to the Notification and Laboratory records. The record-linkage 

algorithm at the Centre for Infections calculates the likelihood of two records being related 

based on a core set of identifiers (date of birth, age, full postcode and sex of the patient and 

proximity of date of notification, initial mycobacterial isolate or hospital admission). When 

inspecting a smear, culture, or histopathology finding, it is possible to visually analyse 

additional information such as location and location of sickness (when performed). 

Insufficient identifiers were defined as situations in which the date of birth and age 

information was either partial or absent. 

To ensure complete agreement, the software allocates a maximum number of points to 

each core identification, reflecting the estimated value of the identification. True linkages 

are automatically assigned to record pairs that have all of the same core identifiers as one 

another. In order to get an aggregate score that shows the likelihood of a link between two 

patient records, points are subtracted from each identifier's score in accordance with the 

expected loss of information for that identifier's score. Except for automatically assigned 

links, all candidate links were visually examined and either authorised or rejected. The 

cases were categorised according to the year in which they were reported, confirmed by 

culture, or admitted to the hospital. 

6. CONCLUSION 

These studies found that a small number of patients were identified through a hospital 

register in addition to the linked notification and laboratory registers in both cases, which 

may have included a significant number of false-positive cases in both cases, according to 

the findings of the capture-recapture studies for malaria and tuberculosis. A research on the 

incidence of Legionnaires' illness indicated that the majority of cases were detected using 

the hospital registry, and this was the only study that did so. These chapters of this thesis 

have demonstrated that, when used to estimate infectious disease incidence and registration 

completeness, capture-recapture analysis does not provide the inexpensive, rapid, and 

simple solution that was previously promoted. The use of record linking and case 

ascertainment using the two most relevant sources for infectious disease surveillance, 

namely notification and laboratory, both of which are expected to have high specificity and 
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thus positive predictive value, will frequently already significantly improve the knowledge 

of the number of patients and infectious disease incidence rates, as well as the 

completeness of information on infectious diseases, as opposed to capture-recapture 

analysis, which includes both laboratory and notification data, will frequently already 

significantly improve the knowledge of the number of patients and infectious disease 

incidence rates, as well as the English and Welsh infectious disease surveillance systems, 

such as the ETS, are examples of infectious disease surveillance systems that consistently 

integrate notification data with laboratory data. The ETS is linked to the National 

Infectious Disease Surveillance System. A web-based system should be used to connect 

records in order to give a more up-to-date depiction of current developments. Despite the 

fact that the web-based notification system OSIRIS provides an example, this system is not 

linked to the outcomes of laboratory experiments. It was formerly believed that capture-

recapture analysis was the sole approach to increase the quality, completeness, and 

timeliness of infectious disease monitoring. However, this was later shown to be incorrect. 

In contrast, a web-based infectious disease surveillance system that routinely links 

notification data with laboratory data could essentially fulfil the characteristics that were 

previously thought to be associated with capture-recapture analysis, and it could do much 

more. 
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