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Introduction 

The tuberculosis and its link with diabetes had been 

observed and studied for centuries together. The high 

prevalence rate of tuberculosis among the people with poor 

socio-economic status in the developing countries has been 

recorded. While prevalence of diabetes ascending globally 

(Kelly and Richard, 2009). The impact of diabetes on the 

evolution and seriousness of tuberculosis remain provocative 

matter in the public health and in the field of medicine 

(Stevenson et al., 2007; Harries et al., 2009 and Leung et al., 

2008). The co-existence of tuberculosis and diabetes 

represents a global threat.                          

Numerous study information are available and says about 

the burden of tuberculosis and diabetes mellitus in the low-

income and high income countries (Stevenson et al., 2007; 

Dooley et al., 2009; Lindoso et al., 2008 and Restrepo et al., 

2007). Many research studies provided the data of the relative 

odds of developing tuberculosis among the diabetic patients 

range from 2.44 to 8.33 compared with non diabetic patients 

(Mboussa et al., 2003; Shetty et al., 2006; Coker et al., 2006 

and Jabbar et al., 2006). Researchers from different nations 

such as Korea, UK, Hongkong performed large scale 

longitudinal studies in which thousands of participants 

provided convincing data, as the DM is a moderate to strong 

risk factor for the development of active tuberculosis 

(Stevenson et al., 2007; Kim et al., 1995; Shah and Hux 2003; 

Dyck et al., 2007 and Leung et al., 2008). 

 The Bidirectional screening of the infectious disease TB 

and the non infectious  disease  DM in the primary healthcare 

settings was implemented by the world health organisation 

and the international union against Tuberculosis  and Lung 

diseases in collaboration with national Tuberculosis control 

program (WHO-2013). However while compare to the 

available research information about DM among the TB 

patients, less information is available and relatively research  

 

 

in this field of specialisation seems to be still in the stage of 

infancy. 

 So it is suggested to perform research in the field of 

coexistence of TB and DM with different angles in view of 

bringing out the new information which may help the medical 

field to emphasize the single new directions in the 

management of the both TB and DM. The aim of present 

study was to screen the diabetes mellitus among the TB clinic 

attendees, in order to correlate the negative impacts of DM 

with tuberculosis and to explore the burden of non-

communicable disease – DM on the communicable disease 

TB. 

Materials and Methods 

The study was conducted for twelve month period from 

June 2018 to May 2019.The study population sourced from 

Government medical college Ongole, Andrapradesh India. 

Totally 1200 individuals were included in this study. All were 

TB clinic attendees. Sputum and blood specimens were 

collected for screening Pulmonary Tuberculosis (PTB) and 

DM. Samples were collected at the time of their visit to the 

TB clinic / chest clinic. As well as age and sex matched 

patients attended health clinics for their health problems 

checkup were included as controls in this study. Residential 

address as well as their contact mobile numbers were 

collected from them for further contact. The Institutional 

ethical clearance was obtained to perform this study. The 

study plan and aim was explained to the study population 

prior to the specimen collection and their socio economic and 

personal habitual details were collected and recorded in the 

prescribed Proforma. 

Pulmonary Tuberculosis (PTB) Screening 

 The PTB was diagnosed by clinical examination and    

X-ray, further confirmed by the additional supportive 

laboratory tests. The sputum samples (three samples ) were  

collected and screened for Mycobacterium tuberculosis by
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 ABSTRACT 

The noninfectious disease, diabetes increases the risk of the infectious disease TB. In 

developing countries TB remains a major cause of mortality and in these countries the 

prevalence rate of diabetes in increasing rapidly. In this study, totally 1200 number of TB 

clinic attendees were included and blindly screened for the diabetes. Random blood sugar 

was checked for the selected population. Blood samples were tested by glucometer. Out 

of 1200 TB clinic attendees, diabetes was diagnosed with 750 patients (63%). From our 

study, we conclude that the TB clinic attendees are at high risk and showing high 

percentage of DM. We also suggest that the danger of the co-existence of TB and DM 

should be explored and to be taught to the society especially to the TB clinic attendees to 

ensure the effective treatment.  
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 microscopic examination (AFB sptum smear) and further by 

CBNAAT test. 

Diabetes Mellitus (DM) screening 

Diabetes mellitus was screened for the study population 

by glucometer. Initially all the patients were checked for their 

random blood sugar. Further, the patients / volunteers were 

requested to give their Fasting Blood Samples (FBS). The 

results were recorded. Pilot study was conducted prior to this 

study during which difficulty was faced with most of the 

patients in collecting blood for fasting sugar check. Hence 

fasting blood glucose level was performed with limited 

population and the related data was not included in this paper 

publication that will be discussed in the PhD thesis and 

published in future.    

Results and Discussion 

TB patients and DM Patients are susceptible to get 

affected by each other (TB and DM). The adverse effect of 

DM on TB treatment outcomes has been recorded. It has been 

estimated by the author Jeon an Murray 2008 that diabetes 

mellitus increases the risk of TB by three fold. The incidence 

of diabetes mellitus increased world wide and according to 

the International Database Federation (IDF), it has been 

estimated that about 415 million individuals shown to have 

diabetes mellitus and by the year 2040 it is expected to 

increase to 642 million (IDF,2011). Likewise Tuberculosis is 

another major public health issue involving a dominant cause 

of morbidity and mortality. It was recorded in the year of 

2015 about 9.6 million TB cases at global level among which 

India constitutes 2.2 million TB cases. 

The prevalence of TB in India was recorded as 195 per 

lakh and the TB incidence rate was noted as 167 per lakh 

(Ministry of health and family welfare-2016). As per the data 

published by whiting et al 2011 almost 62.4 million type 2 

diabetes (T2DM) individuals and 77million individuals with 

pre diabetic conditions. The estimated numbers are predicted 

and rise in 101 million by the year 2030 (Whiting et al 

2011).The possibility of finding the undiagnosed case of DM 

with in the TB clinic settings is highly help us to  identify 

both DM and pre-diabetic cases among the TB positive as 

well as TB negative patients. The present study was aimed to 

find out the prevalence of Diabetes and pre-diabetes among 

the TB clinic attendees. Due to the non cooperation of the 

patients fasting blood sugar was not checked with all study 

population. All the data presented in this paper is a part of the 

PhD research study, hence limited points with restriction has 

been discussed in this paper. 

In this study results , out of 1200 TB clinic attendees 

about 1185 patients were referred to the chest clinic (TB 

clinic) by the medicine OPD and inpatient wards of the 

Government medical college Ongole, Andrapradesh, India, 

and 15 patients were identified as review cases those who 

were undergone anti tuberculosis drug treatment. Overall the 

age group of the study population was ranged between 30–70 

years. The gender details of the study population was 

recorded as 665 males and 520 females . Among 1185 

patients subjected to the sputum Acid Fast Bacilli (AFB) ,  

63% of them had been shown to have AFB in their sputum 

(new cases) . All the patients found to shown AFB in their 

sputum falls in the age group ranged between 30 and 70 years 

while the patients attended TB clinic for the review after 

taking the anti tuberculosis drug falls in the age group range 

65 to 70 years. 

The information collected from the patients clearly 

shows that the patients undergoing  anti tuberculosis 

treatment  and came for the review might not have been  

strictly followed the treatment regimen and /or  having the 

habit of consuming alcohol almost daily. Compared to the 

newly diagnosed cases of AFB, the patients already 

diagnosed and had anti tuberculosis treatment  had recorded 

with the increased percentage of blood sugar level ( ranged 

betweeni150-300) ,  and it was recorded as 55% and 80% 

respectively ( Table.1) . The same time, 20% (age range- 30 

to 70 years )   of the newly diagnosed AFB cases  and 30% of  

the patients already had anti tuberculosis treatment ( age 

range- 65 to 70 years) shown to have  higher blood sugar 

level (range 301-400). So TB with DM as comorbid 

conditions can worsen the health condition of the aged TB 

patients. From this it came to know that the DM not only 

facilitate the TB infection but it also affect the TB treatment . 

Similar study reports had been published by few authors. The 

study performed by Indian authors on TB and DM reported 

that the Diabetes was recorded with pulmonary TB (14.8%) 

cases and sputum smear positive (20.2%) cases. Different 

research authors from multiple settings performed systemic 

reviews studies on TB and DM screening showed increased 

prevalence of DM among TB cases that was ranging from 

1.9% to 35% (Stevenson et al 2007, Workneh et al 2017, 

Balakrishnan et al 2012, Visvanathan et al 2012 and Gupta et 

al 2011). Retrospective research studies conducted by three 

different authors suggest that the baseline mycobacterial 

burdens seems to higher in diabetic patients than controls 

(Mboussa et al., 2003; Wang et al., 2009). 

  Diabetes mellitus acting as a predisposing factor among 

the TB patients and leads to treatment failure or death. In TB 

patients with DM, those who were receiving short-course 

therapy, shown to have 3.9 times increased risk of TB 

Table 1. Diabetes mellitus and TB associated details of the TB clinic Attendees with specific gender and age group. 

Sl. No Data studied TB clinic Attendees (n=1200) 

PTB- sus. 

Refd- cases 

PTB- on-Trt PTB .pos.new cases 
 

Neg-PTB 

1 PTB 1185 

99%  

015 

!.2% 

750 

63% 

435 

37% 

2 Age groups range 30 -70 yrs 65-70yrs 30-70 yrs 30 - 70 yrs 

3 Males 665 

56 % 

09 

60% 

480 

41% 

185 

16% 

4 Females 520 

44% 

06 

40% 

270 

22% 

250 

21% 

5 DM-Random 

Above 150-300 mg/dL 

965 

81% 

12 

80% 

415 

55% 

264 

61% 

6 DM-Random 

Above 301- 400 mg/dL 

220 

19% 

03 

20% 

335 

45% 

171 

39% 

PTB – Pulmonary Tuberculosis,  TB – Tuberculosis,   DM – Diabetes mellitus, Tr  – Treatment                                 

Note  Number of the study population presented here is a portion of the regular patient flow of the TB clinic /chest clinic during the 

year  June 2018 to May 2019 
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treatment failure (Morsy et al., 2003). It is suggested that 

these types of patients should be identified and isolated from 

the society and strict medical care should be provided to them 

by which the spread of TB in the society can be avoided. 

Moreover both TB as well as DM can be easily managed 

among these type of patients. 

However increased number  of the  TB clinic attendees 

who had been recorded as pulmonary TB negative individuals 

found have high blood sugar level. About  63% of them had 

shown blood sugar level 150-300 mg / dL  while  40% of 

them found to shown blood sugar level range 301-400 mg / 

dL respectively. This point requires attention of the medical 

authorities and policy makers to give equal attention to the 

TB negative individuals also in view of treating them for DM. 

Many research authors performed study on the association of 

TB and DM and also discussed about the negative impact of 

DM on TB patients especially the active TB progress and the 

DM impact on the TB treatment outcomes (Restnepo BI et 

al., 2011 and Ali Nasir et al 2016 ). The information about the 

DM among the TB negative individuals those attended TB 

clinics, and the related research profile seems to be 

inadequate or less when compare to the importance so far 

given to the TB positive patients. Hence it is felt essential to 

focus on the TB clinic attendees both TB positive and TB 

negative individuals in response to the DM management and 

treatment. It is also suggested to have future extensive 

researches on this field of specialization to bring out the full 

profile which will be highly useful for the future management 

of DM and TB  in the society.  

 From our study we suggest that to co-ordinate the long 

term care for DM in theTB control. The negative impacts of 

DM on TB which includes consumption of longer time to 

bring down the results of smear negative from sputum smear 

positivity  and  drug resistant TB (Cleopas Martin Rumende,  

2018). In this point , research should be performed in 

different angle, in this connection if the infections type of 

TB-DM patients and the patients with  TB positive and DM 

negative  should be studied and that will help in the control of 

both TB and DM.  So it is suggested to perform research in 

the field of coexistence of TB and DM with different angles 

in view of bringing out the new information which may help 

the medical field to emphasize the single new directions in 

the management of the both TB and DM. Hence screening of 

DM among the TB clinic attendees can help the early 

diagnosis of the DM among the TB positive patients those 

who are going to start their anti tuberculosis drug treatment 

and also help for the TB patients already under anti 

tuberculosis treatment outcome. 

It has been estimated that about 50% of the DM patients 

living in developing countries are unaware of their DM 

diagnosis. Few studies pointing the low level HbAICs among 

the newly DM diagnosed patients with TB (versus previously 

– diagnosed DM) (Restnepo BI et al., 2011 and Kirui et al 

2012 ). control. The negative impacts of DM on TB which 

includes consumption of longer time to bring down the results 

The present study was aimed to find out the prevalence of 

Diabetes and pre diabetes among the TB clinic attendees. 

Hence screening of DM among the TB clinic attenders can 

help the early diagnosis of the DM among the TB positive 

patients those who are going to start their anti tuberculosis 

drug treatment and also help for the successful  treatment 

outcome of TB patients already undergoing anti tuberculosis 

drug treatment. 

 

Conclusion 

The screening of the DM among the TB clinic attendees 

shown to have considerable percentage of DM positivity. The 

study population had shown the positive correlation which 

favours the  co-existence of both DM and TB. The possibility 

of finding the undiagnosed case of DM within the TB clinic 

settings is highly help us to  identify both DM and pre-

diabetic cases among the TB positive as well as TB negative 

patients. Hence it is felt essential to focus on the TB clinic 

attendees both TB positive and TB negative individuals in 

response to the DM management and treatment. It is also 

suggested to have future extensive researches on this field of 

specialisation to bring out the full profile which will be highly 

useful for the future management of DM and TB in the 

society. 
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