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            Abstract

            
               
Need for the Study: The Pulmonary Tuberculosis has been known to mankind to cause increased morbidity and mortality especially in elderly. There
                  is delay in diagnosis of pulmonary tuberculosis which led to increased mortality. Hence, this study looks into the pattern
                  of presentations of the pulmonary tuberculosis and the radiological features that these patients demonstrate, which may help
                  in early diagnosis and effective management.
               

               Materials and Methods: A cross-sectional, descriptive study was conducted on seventy patients above 60 years of age, who attended the outpatient
                  department or those who were admitted in the geriatric ward of BLDE DU, Shri B. M. Patil Medical College, Hospital and Research
                  Centre with symptoms suggestive of pulmonary tuberculosis over a period of twenty-four months irrespective of sex. The patients
                  who tested sputum positive by ZN Stain for Mycobacterium Tuberculosis irrespective of primary diagnosis, defaulters and reactivation
                  of pulmonary tuberculosis were included in the study group.
               

               Results: In our study male predominance was seen with 48% of elderly in age group of 60-65 years. Majority (67%) of patients had typical
                  features like fever, cough, evening rise of temperature while 32% had atypical symptoms like decreased appetite, increased
                  thirst, weight loss and breathlessness. The common comorbid was Hypertension (10%). The most common radiological feature was
                  miliary mottling (21%), while there was 11% mortality reported.
               

               Conclusion: This study being carried on elderly with sputum positive have given insight on the various pattern of clinical presentations
                  and radiological features in elderly. Importance of sputum examination cannot be undermined in elderly and high degree of
                  suspicion will help reach the diagnosis.  
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               Introduction

            Tuberculosis (TB) is an infectious disease caused by the bacteria — Mycobacterium Tuberculosis. TB intimidates humans since
               time immemorial due to its effect on the social and economic welfare and as a medical tragedy. It continues to be a very important
               communicable disease in the world, especially in the developing countries like India, contributing to a major burden of it.
               Historically, TB was a disease of the younger population, but as the years pass by, there is a changing trend in the distribution
               of the disease with respect to epidemiological and clinical characters. One such major change is the transition of cases towards
               the older people, aged greater than 60 years.
            

            The most constant and distinctive demographic event since the origin is ageing. Initially visualised by the developing countries
               but is now being observed globally. Worldwide, the number of adults over 60 years of age will rise to 2 billion by 2050 and
               will constitute over 20 percent of the world’s population.1 
            

            Disproportionate increase in pulmonary tuberculosis among elderly population is being reported in many countries.2 
            

            The elderly people are more prone to developing TB, either through endogenous reactivation and the focus of maintenance of
               the disease in the community, or through exogenous reinfection., The disease finds a senescent respiratory system in the elderly
               and because of its preferential airborne transmission, with a reduction of their defence mechanisms, which further increases
               the risk of infection and illness from the reactivation of latent foci.3

            TB in the elderly population usually present with atypical symptoms, thereby leading to a delay in the diagnosis and delay
               in initiation of treatment. Hence, higher rates of spread apart from mortality and morbidity is noted in this subset of the
               population. Underlying illnesses, age related immune deficiencies, higher rates of adverse drug reactions and prolonged hospital
               stays can complicate the overall outcome in elderly patients with Tuberculosis.4

            There is a deficiency of data regarding the burden of this infection in the elderly from India. With the increase in the elderly
               population and a concomitant increase in the number of diagnosed cases, it is evident that the problem of tuberculosis in
               elderly is yet to seek the importance it deserves.
            

         

         
               Materials and Methods

            The study was conducted among the elderly patients (above the age of 60 years), who either attended the geriatric medicine
               outpatient department or who were admitted to the wards in Shri B. M. Patil Medical College and Hospital, Vijayapura. The
               study was conducted for twenty-four months. A total of 70 patients satisfied inclusion criteria and are included in the study.
               All elderly patients aged more than 60 years who were positive for sputum Acid Fast Bacilli on ZN stain, diagnosed for the
               first time were included in the study. Patients with radiological features suggestive of tuberculosis, but sputum negative
               were excluded.
            

            These patients were examined according to the protocol prepared, which included detailed history and examination of the patient.
               The radiological features were correlated to the clinical presentation.
            

            The blood investigations like complete blood analysis, C-Reactive Protein, random blood sugar, serum creatinine, Human Deficiency
               Virus (HIV), liver function test and electrocardiogram were done, and the treatment was initiated as per Revised National
               Tuberculosis Control Program (RNTCP) guidelines. The observations made with specific regard to various patterns of clinical
               presentations and radiological appearances were tabulated. The results were analysed using diagrams, mean and Standard Deviation.
               The association between variables is found using Chi Square Test and Fisher’s Exact Test.
            

            
                  
                  Table 1

                  Age wise distribution of patients
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Age (Years)
                              
                           

                           
                        
                        	
                              
                           
                            Number of patients

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           60 - 65

                           
                        
                        	
                              
                           
                            34

                           
                        
                        	
                              
                           
                            48.6

                           
                        
                     

                     
                           	
                              
                           
                           65 – 69

                           
                        
                        	
                              
                           
                            18

                           
                        
                        	
                              
                           
                            25.7

                           
                        
                     

                     
                           	
                              
                           
                           70 – 74

                           
                        
                        	
                              
                           
                            06

                           
                        
                        	
                              
                           
                            8.6

                           
                        
                     

                     
                           	
                              
                           
                           75 – 79

                           
                        
                        	
                              
                           
                            05

                           
                        
                        	
                              
                           
                            7.1

                           
                        
                     

                     
                           	
                              
                           
                           80+

                           
                        
                        	
                              
                           
                            07

                           
                        
                        	
                              
                           
                            10.0

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                            70

                           
                        
                        	
                              
                           
                            100.0

                           
                        
                     

                  
               

            

            
                  
                  Table 2

                  Distribution of patients according to the Zeehl — Neelson stain
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Zn Stain
                              
                           

                           
                        
                        	
                              
                           
                           
                               Number of patients
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           1+

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            35.7

                           
                        
                     

                     
                           	
                              
                           
                           2+

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            29

                           
                        
                     

                     
                           	
                              
                           
                           3+

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            29

                           
                        
                     

                     
                           	
                              
                           
                           4+

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1.4

                           
                        
                     

                     
                           	
                              
                           
                           Scanty

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            5.7

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                            70

                           
                        
                        	
                              
                           
                            100.0

                           
                        
                     

                  
               

            

            
                  
                  Table 3

                  Distribution of patients according to common radiographical features
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Common 
                              Radiographical Features
                              
                           

                           
                        
                        	
                              
                           
                            Number of patients

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Miliary mottling 

                           
                        
                        	
                              
                           
                            15

                           
                        
                        	
                              
                           
                            21.4

                           
                        
                     

                     
                           	
                              
                           
                           Pleural effusion with infiltrations 

                           
                        
                        	
                              
                           
                            14

                           
                        
                        	
                              
                           
                            20.0

                           
                        
                     

                     
                           	
                              
                           
                           Consolidation

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            17.1

                           
                        
                     

                     
                           	
                              
                           
                           Fibrosis 

                           
                        
                        	
                              
                           
                            10

                           
                        
                        	
                              
                           
                            14.3

                           
                        
                     

                     
                           	
                              
                           
                           Cavity 

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            11.4

                           
                        
                     

                     
                           	
                              
                           
                           Calcification with infiltrations

                           
                        
                        	
                              
                           
                            8

                           
                        
                        	
                              
                           
                            11.4

                           
                        
                     

                     
                           	
                              
                           
                           Collapse 

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1.4

                           
                        
                     

                     
                           	
                              
                           
                           Hydropneumothorax with infiltartions 

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1.4

                           
                        
                     

                     
                           	
                              
                           
                           Synpneumonic Effusion 

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            1.4

                           
                        
                     

                     
                           	
                              
                           
                           Total

                           
                        
                        	
                              
                           
                            70

                           
                        
                        	
                              
                           
                            100.0

                           
                        
                     

                  
               

            

            
                  
                  Table 4

                  Comparison of symptoms presentation with other studies
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Study
                              
                           

                           
                        
                        	
                              
                           
                            Towhidi M et al 5

                           
                        
                        	
                              
                           
                            Gupta D et al 6

                           
                        
                        	
                              
                           
                            Our study 

                           
                        
                     

                     
                           	
                              
                           
                           Respiratory Symptoms

                           
                        
                        	
                              
                           
                           Cough – 37(92.5%)Haemoptysis – 6(15%)

                           
                        
                        	
                              
                           
                           Cough – 37(74%) Haemoptysis – 7(14%) Dyspnoea – 23(46%) Chest Pain – 19(38%) 

                           
                        
                        	
                              
                           
                           Cough – 47(67.1%) Haemoptysis – 3(4.2%) Dyspnoea – 25(35.7%) Chest pain – 16(22.8%)

                           
                        
                     

                     
                           	
                              
                           
                           Constitutional Symptoms 

                           
                        
                        	
                              
                           
                           Fever – 23(57.5%) Night sweats – 9(22%) Weight loss – 32(80%)

                           
                        
                        	
                              
                           
                           Fever – 37(74%) Night sweats – 25(50%) Weight loss – 40(80%)

                           
                        
                        	
                              
                           
                           Fever – 33(47.1%) Night sweats – 20(28.5%) Weight loss – 62(88.6)

                           
                        
                     

                  
               

            

            
                  
                  Table 5

                  Comparison of radiographical features with other studies
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Study 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Gupta D et al 6
                              
                           

                           
                        
                        	
                              
                           
                           
                              Towhidi M et al 5
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mohrana S et al 7
                              
                           

                           
                        
                        	
                              
                           
                           
                              Our study 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Radiological Features 

                           
                        
                        	
                              
                           
                           Normal – 3(6%) Infiltrates – 13(26%) Consolidation – 13(26%) Hilar lymphadenopathy – 3 (6%) Pleural effusion – 9 (18%) Miliary
                              mottling – 3(6%) Cavitation – 16(32%) Fibrosis – (26%)
                           

                           
                        
                        	
                              
                           
                           Upper and lower obe infiltration – 20 (50%) Cavitation – 10 (25%) Miliary mottling – 1(2.5%)

                           
                        
                        	
                              
                           
                           Upper, middle and lower lobe infiltrates – 67Cavitation – 9 Miliary mottling – 7 

                           
                        
                        	
                              
                           
                           Middle and lower lobe infiltrates – 12(17.1%) Calcification – 8(11.4%) Cavitation - 8(11.4%) Collapse – 1(1.4%) Fibrosis –
                              10 (14.3%)Hydropneumothorax with infiltrations – 1(1.4%) Miliary mottling – 15(21.4%) Pleural effusion with infiltrations–
                              14(20%) Synpneumonic effusion – 1(1.4%)
                           

                           
                        
                     

                  
               

            

            
                  
                  Table 6

                  Comparison based on ZN stain with other studies
                  

               

               
                     
                        
                           	
                              
                           
                           
                              Study 
                              
                           

                           
                        
                        	
                              
                           
                           
                              Mohrana S et al 7
                              
                           

                           
                        
                        	
                              
                           
                           
                              Shaikh KU et al 4
                              
                           

                           
                        
                        	
                              
                           
                           
                              Our study 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Zn Stain 

                           
                        
                        	
                              
                           
                           Scanty = 6

                           
                        
                        	
                              
                           
                           Scanty =2

                           
                        
                        	
                              
                           
                           Scanty = 4(5.7%)

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           3+= 11

                           
                        
                        	
                              
                           
                           3+= 13

                           
                        
                        	
                              
                           
                           3+= 28(40%)

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           2+= 8

                           
                        
                        	
                              
                           
                           2+=7

                           
                        
                        	
                              
                           
                           2+ =27(38.6%)

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           1+ =10 

                           
                        
                        	
                              
                           
                           1+= 7 

                           
                        
                        	
                              
                           
                           1+ =25(35.7%)

                           
                        
                     

                  
               

            

            

         

         
               Results

            Age and sex Maximum patients belonged to the age group of 60 to 65 years constituting to 48%, those in age group between 65
               to 69 years were 25%, and in age group between 70 to 74 years were 8%, while 7% were in the age group of 75 to 79 years and
               10% were above 80 years (Table  1). The oldest patient in this study was 84 years old. The study had 56 male patients and 14 elderly female patients.
            

            
                  
                  	
                     Clinical features: Distribution of patients according to presenting symptoms. Majority (67%) of patients had typical features like fever, cough,
                        evening rise of temperature while 33% had atypical symptoms like decreased appetite, increased thirst, weight loss and breathlessness.
                        
                     

                  

                  	
                     Comorbidities: The various comorbidities that the patients had were also studied. Most of the patients (54%), had no co morbidities, while
                        the remaining 46% had either single or multiple co morbidity, most common being hypertension followed by chronic obstructive
                        pulmonary disease, diabetes and HIV infection
                     

                  

                  	
                     Sputum examination: The ZN stain pattern in subjects, associating the strength of the positivity with the bacterial load was analysed. An almost
                        equal number was seen in 1+, 2+ and 3+ grading, with four patients having scanty bacilli and only one patient with 4+. (Table  2)
                     

                  

                  	
                     Radiological features: The common features seen on Chest X ray were as follows. 15 patients had military mottling, 14 had pleural effusion with
                        infiltrations, 12 had consolidation, 10 had fibrosis, calcification, and cavitation in 8 patients each, while hydropneumothorax
                        with infiltrations, collapse and synpneumonic effusion in one patient each. (Table  3)
                     

                  

                  	
                     Mortality: As far as mortality is concerned, 8 patients died during their stay in our study group, summing up to 11.4% mortality among
                        the study subjects. The most common cause of death was type I respiratory failure owing to the lung lesions. Two patients
                        among the 8 who died were positive for HIV, indicating that the prognosis of the concurrent infection of TB and HIV is not
                        good in terms of prognosis.
                     

                  

               

            

         

         
               Discussion

            Studies done by various authors like Mohrana S et al.7 included 56 elderly patients, Gupta D et al.6 included 50 elderly patients, Towhidi M et al.5 included 40 elderly patients while a large study by Li SJ et al.8 involving 77192 patients, all of them showed male predominance.
            

            Depending on the various clinical presentations the pattern of typical symptoms of respiratory and constitutional variations
               were seen in 67% of the patients in our study, while the remaining 33% did not present with the classical symptoms of tuberculosis.
               Dyspnoea was more common presenting symptom and haemoptysis was least common among the elderly.9 
            

            This emphasizes the need to prioritize the elderly patients, so that diagnosis is made in early stage and treatment is initiated
               therefore preventing morbidity and mortality.  The two studies have been compared for pattern of symptoms as shown in Table  4.
            

            In clinical practice the physician gets a clue for Pulmonary Tuberculosis only after taking chest x ray as part of evaluation.
               The elderly patient present with atypical radiological features, such as middle or lower lobe infiltrates (Rather than upper
               lobe as seen in adults) mass-like lesions appearing more like cancers, extensive bronchopneumonia without cavitation or non-resolving
               inﬁltrates.10 
            

            The evidence of miliary mottling (21%) being the most common manifestation radiographically in the elderly in our study. The
               elderly in contrast depicts more of lower and middle lobe infiltration, as evidenced in our study, and compared with other
               studies showing similar results. (Table  5) 
            

            In a study by Abbara A et al,11 Miliary  mottling (4.1%) was common radiological feature in elderly patients while Cavitaiton on chest radiograph was in
               27 % and 40% respectively in studies by Hase I et al.12 and Elineni JL.13 
            

            As ZN staining was the primary modality for diagnosis of tuberculosis in our study. The samples showing scanty bacilli were
               very less indicating that tubercle bacilli are usually present in moderate to large numbers in sputum samples. Two studies
               have also shown similar results as shown in Table  6.
            

            The Sputum for AFB on ZN staining is still the most widely used diagnostic method for Pulmonary Tuberculosis.14 However, its value for elderly patients who cannot produce sputum spontaneously is very little,15 hence this study involved only sputum positive patients. 
            

            HIV and TB occur as co-infections to each other, and multiple studies have proved the same. The clinical features in both
               these devastating diseases are almost the same and hence are almost indistinguishable clinically in the geriatric population.
               Atypical presentation with constitutional symptoms is seen commonly in elderly patients. In a study by O J Daniel et al.16 353 sputum smear positive TB patients were studied among which 16.4% were positive for HIV. Our study witnessed that among
               the 70 elderly patients studied, 9(12.9%) were positive for HIV. Hence, as described by many clinicians, it is rather difficult
               to identify the separate entities of TB and HIV among the elderly and high level of suspicion should be kept while dealing
               with such patients. Also, HIV screening should be mandatory in all elderly patients with Pulmonary Tuberculosis irrespective
               of age.17

            While diabetes is common comorbid noted in various studies, hypertension (10%) was common in our study. Hypertension was common
               comorbid reported by Kwon et al.9 and Rawat et al.18 In a study by Nehal et al,. 19 Diabetes mellitus (48.57%) was the commonest comorbidity observed among the elderly followed by bronchial asthma (14.28%).
            

            Diabetes mellitus increases the risk of active Tuberculosis and contribute to age related TB as the prevalence of diabetes
               increases with age.20 
            

            There was 11% mortality in our study population as our study was hospital based and carried out only on admitted patients
               and follow up was done till discharge from hospital. Mortality has been reported in studies which have done follow up. The
               study by Murali S21 reported Forty-two (4.3%) mortality over six months follow-up.
            

            In view of atypical presentations and to avoid delayed diagnosis, screening for pulmonary TB by Chest X ray in elderly should
               be carried out whenever they are admitted in hospital and in those who are undernourished and are having immunocompromised
               state. As part of world Tuberculosis Day celebrations on March 24, 2022, we here at geriatric clinic had organised screening
               program in association with District TB office. We here screened all the 40 elderly persons who attended the Awareness program
               and found one person having infiltrative lesions which later turned to be Positive for Sputum AFB. Such screening measures
               not only help diagnosing a new case, but it will also help prevent spread.
            

         

         
               Conclusion

            The strong point regarding this study is that is has involved sputum positive cases only, hence has revealed the clear picture
               of correlation between clinical presentation and radiological features among elderly patients. The elderly manifesting with
               atypical symptoms of pulmonary tuberculosis, and having comorbidities leads to delay in diagnosis and management. This delay
               contributes to increased mortality. The elderly presenting with miliary mottling on X Ray, sputum for AFB should be carried
               out. Screening for Pulmonary Tuberculosis in patients with diabetes and hypertension should be considered. HIV testing in
               all elderly with pulmonary Tuberculosis should be mandatory. The role of Sputum test for ZN stain in diagnosis of pulmonary
               tuberculosis in elderly patients should not be undermined.
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