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            Abstract

            
               
Introduction: Despite the advances in healthcare setup, Community Acquired pneumonia still continues to be one of the major causes of morbidity
                  and mortality among the hospitalised, especially the elderly population. Knowledge about the distribution of the disease,
                  susceptible population, risk factors, mortality and morbidity outcomes makes it easy for the effective management of the affected
                  individuals. Even though we have enough data on worldwide distribution and outcome of CAP, similar studies in Indian setup
                  are few. Considering the fact that the change in environment, population characteristics and difference in clinical practices
                  can hugely influence the outcome of CAP, it was found necessary to conduct this study.
               

               Aim: To understand the demographic profile of patients, to identify the main symptoms and risk factors and to find out the outcome
                  of patients admitted with CAP in a tertiary health care centre in Thrissur.

               Materials and Methods: Retrospective study by collecting the details of patients hospitalized with CAP in the past one year by going through their
                  medical records. 
               

               Results and Conclusion: The incidence of CAP was found to be steadily increasing with age, more in males with productive cough being the most common
                  symptom. While in majority of cases no organisms were isolated, the ones which had an identified causative organism were mainly
                  bacterial. Maximum cases occurred in monsoon season and the mortality rate was 2%. 
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               Introduction

            Community Acquired Pneumonia [CAP] still continues to be one of the major public health concerns across the world due to its
               high incidence and considerable mortality & morbidity rates, especially in elderly population, despite the advances in healthcare
               systems and development of effective anti-microbial agents.1  Advanced age is associated not only with higher incidence of CAP but also with more severe disease, greater need for hospitalization
               and higher mortality.2, 3 
            

            The aetiology of CAP has been well established, the commonest being Streptococcus pneumoniae and risk factors being increasing
               age, smoking, and other co-morbidities like Diabetes Mellitus, Chronic Obstructive Pulmonary disease & Chronic Kidney disease.4  The very high incidence of CAP and its common complications like para-pneumonic effusion, sepsis and need for admission
               to intensive care unit, makes it important for all physicians to have a good understanding of the disease. Better understanding
               of the pattern of the disease and the risk factors that are associated with fatal complications will allow us to be better
               prepared in order to identify and provide the best possible treatment to the patients that would limit the morbidity and reduce
               the mortality especially in the elderly population.
            

            Although there are several studies around the world based on the distribution and outcomes of CAP, similar ones on Indian
               setting, especially in tertiary healthcare centres, are few in number. The regional changes, environment and standard of healthcare
               practices have a huge impact on incidence and outcome of the disease. Also the clinical practice is different at different
               levels of healthcare in the country.
            

            Taking this into consideration, it was decided to conduct the following study in order to identify the outcomes of CAP and
               its demographic distributions in patients admitted to a tertiary health care centre.
            

            

         

         
               
               Aims
               
            

             To determine the outcome of patients hospitalized with CAP in the year 2018 in a tertiary care hospital (Amala Institute
               of Medical Sciences - AIMS) in the Thrissur district of Kerala, India. 
            

         

         
               
               Objectives
                
               
            

            
                  
                  	
                     To understand the demographic profile of patients hospitalized with CAP in a tertiary health care centre.

                  

                  	
                     To identify the major symptoms and risk factors associated with patients hospitalized with CAP.

                  

                  	
                     To find out the seasonal variation in hospitalization of patients with CAP in a tertiary health care centre.

                  

                  	
                     To find out the outcome of patients hospitalized with CAP in a tertiary health care centre.

                  

               

            

         

         
               
               Materials and Methods
                
               
            

            The study was carried out by conducting a retrospective analysis to evaluate the outcomes of patients hospitalized with the
               primary diagnosis of CAP in AIMS, Thrissur for a period of 1 year. The data was collected by going through the medical records
               of patients diagnosed with Pneumonia obtained from the Medical records department in AIMS, Thrissur. The study was made specific
               to CAP by excluding other forms of pneumonia.
            

            Community-acquired pneumonia (CAP) is commonly defined as an acute infection of the lower respiratory tract occurring in a
               patient who has not resided in a hospital or healthcare facility in the previous 14 days.[9] Patients were included in the
               study if they had a primary diagnosis of CAP irrespective of age, gender, race or residence and hospitalized for the same,
               whether it be in the ward, room or ICU. Patients who were also diagnosed with malignancy, stroke, the immunosuppressed or
               those on immunosuppressive drugs, on dialysis and those who developed features of pneumonia while being hospitalized for another
               illness or were bed ridden were excluded from the study. Paediatric cases were also excluded from the study. For the purpose
               of assessing the seasonal variation, summer was taken as the months March till May, monsoon as June till October, and winter
               as November till February.
            

            The demographic characteristics of the patients, duration of hospital stay, symptomatology, comorbidities, seasonal variation,
               radiological features, complications, outcome and causative organisms  were analysed. The peak season of CAP could be identified
               along with the months that showed a significant increase in cases. The changes in the frequency of admissions for CAP was
               noted and also correlated with the severity of the pneumonia including those that required ICU care. The other variables observed
               were studied to find out if there was an association between them and the incidence of pneumonia.
            

            
                  Inclusion criteria

               All hospitalized cases of Community Acquired Pneumonia as primary diagnosis (irrespective of age, gender, race, residence).

            

            
                  Exclusion criteria

               Any pneumonia other than Community Acquired Pneumonia. 

               Patients diagnosed with malignancy, stroke, immune suppressed or on immunosuppressive drugs, on dialysis (to avoid inclusion
                  of Nosocomial Pneumonia, Health Care Associated Pneumonia, Aspiration Pneumonia).
               

               Patients who developed pneumonia while admitted in the hospital.

               Paediatric patients less than or equal to twelve years of age.

               The quantitative variables were expressed as mean or standard deviation [SD] and median or inter-quartile range [IQR]. Qualitative
                  variables were expressed as percentages. 
               

               

            

         

         
               Results

            There was a total of 78 medical records involving pneumonia cases in 2018 (excluding paediatric cases). Out of these, 47 cases
               which were fitting into our criteria were analysed and included in the study.
            

            Out of the 47 patients, 27 were males (57%) and the remaining 20 were females (43%).  [Table  1]. Out of these 27 males, 15 were smokers. None among females were smokers.
            

            

            
                  
                  Table 1

                  Demographic distribution  

               

               
                     
                        
                           	
                              
                           
                           
                              Demographic Variable
                              
                           

                           
                        
                        	
                              
                           
                           Category 
                           

                           
                        
                        	
                              
                           
                           
                              Frequency
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Gender 

                           
                        
                        	
                              
                           
                           Male 

                           
                        
                        	
                              
                           
                           27

                           
                        
                        	
                              
                           
                           57.4

                           
                        
                     

                     
                           	
                              
                           
                           Female 

                           
                        
                        	
                              
                           
                           20

                           
                        
                        	
                              
                           
                           42.6

                           
                        
                     

                     
                           	
                              
                           
                           Age 

                           
                        
                        	
                              
                           
                           12-24

                           
                        
                        	
                              
                           
                           10

                           
                        
                        	
                              
                           
                           21.3

                           
                        
                     

                     
                           	
                              
                           
                           25-44

                           
                        
                        	
                              
                           
                           12

                           
                        
                        	
                              
                           
                           25.5

                           
                        
                     

                     
                           	
                              
                           
                           45-64

                           
                        
                        	
                              
                           
                           14

                           
                        
                        	
                              
                           
                           29.8

                           
                        
                     

                     
                           	
                              
                           
                           >64

                           
                        
                        	
                              
                           
                           11

                           
                        
                        	
                              
                           
                           23.4

                           
                        
                     

                  
               

            

             The distribution of age of patients admitted with CAP in 2018 is shown in the bar chart below. It was found that the maximum
               number of CAP cases admitted was in the age range of 45-64 years, (N=14, 29.8%), 10 were aged between 12-24 years (N=10, 21.3%),
               12 between 25-44 years (N=12, 25.5%) and 11 patients were 65 years old or more (N=11, 23.4%). 
            

            The maximum age of a patient admitted with CAP during the study period was 89 years, minimum was 14 years, with mean age being
               47.68 years.
            

            

            
                  
                  Table 2

                  Age distribution of CAP cases

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                           
                              Mean (SD)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Median (IQR)
                              
                           

                           
                        
                        	
                              
                           
                           
                              Maximum
                              
                           

                           
                        
                        	
                              
                           
                           
                              Minimum
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Age (in years)

                           
                        
                        	
                              
                           
                           47.68(20.09)

                           
                        
                        	
                              
                           
                           48

                           
                        
                        	
                              
                           
                           89

                           
                        
                        	
                              
                           
                           14

                           
                        
                     

                     
                           	
                              
                           
                           Duration of stay (in days)

                           
                        
                        	
                              
                           
                           5.83(3.14)

                           
                        
                        	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           15

                           
                        
                        	
                              
                           
                           1

                           
                        
                     

                     
                           	
                              
                           
                           Duration of fever (in days)

                           
                        
                        	
                              
                           
                           14.98(36.74)

                           
                        
                        	
                              
                           
                           5

                           
                        
                        	
                              
                           
                           18

                           
                        
                        	
                              
                           
                           1

                           
                        
                     

                  
               

            

             The maximum duration of stay for patients hospitalized with CAP during the study period was 15 days and minimum was 1 day,
               with a mean of 5.83 days of hospital stay. [Table  2]
            

            Fever persisted in patients hospitalized with CAP for a maximum of 18 days and a minimum of 1 day, with the mean duration
               of fever being 14.98 days.
            

            Table  3  - Symptomatology of patients hospitalized with CAP.
            

            Out of the 47 patients, 14 had no fever, 23 had high grade fever, while the remaining 10 had low grade fever. Also the disease
               was associated with productive cough in 37 patients while the other 10 had either non-productive cough or no cough at all.
               [Table  3]
            

            Lobar consolidation was seen in 30 patients (64%) admitted with CAP while the remaining 17 had bronchopneumonia (36%). [Figure  1] 
            

            

            
                  
                  Figure 1

                  Radiologicl pattern
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            Involvement of Left lung was seen in 17 patients (36.2%) while Right lung involvement was seen in 19 patients (40.4%). 11
               of the patients admitted with CAP had Bilateral lung involvement (23.4%). [Figure  2]
            

            

            
                  
                  Figure 2

                  Side involvement  
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            Out of the 47 patients who took part in the study, 10 had Hypertension or Diabetes Mellitus, 9 had Respiratory co-morbidities.
               Two of them had both Hypertension/Diabetes and respiratory co-morbidities while the remaining 26 had no co-morbidities. [Figure  3]
            

            

             

            
                  
                  Figure 3

                  Co-morbidities
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            Pleural effusion was seen as complication in 9 of the patients. One patient developed Respiratory failure while another one
               had respiratory distress. Complications developed in eleven patients. No complications were noted in the remaining 36 patients
               hospitalised with CAP. [Table  4]
            

            

            
                  
                  Table 3

                  Complications of CAP

               

               
                     
                        
                           	
                              
                           
                           Complications 
                           

                           
                        
                        	
                              
                           
                           
                              Number of patients
                              
                           

                           
                        
                        	
                              
                           
                           
                              Percentage 
                              
                           

                           
                        
                     

                     
                           	
                              
                           
                           Pleural effusion 

                           
                        
                        	
                              
                           
                           9

                           
                        
                        	
                              
                           
                           19.2

                           
                        
                     

                     
                           	
                              
                           
                           Respiratory failure 

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           2.1

                           
                        
                     

                     
                           	
                              
                           
                           Respiratory distress 

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           2.1

                           
                        
                     

                     
                           	
                              
                           
                           No complications 

                           
                        
                        	
                              
                           
                           36

                           
                        
                        	
                              
                           
                           76.6

                           
                        
                     

                  
               

            

             

            
                  
                  Figure 4

                  Monthly distribution of CAP cases
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            Out of the 47 patients with CAP, 26 admissions occurred during Monsoon season, 16 during Winter season and the remaining 5
               admissions occurred during Summer. [Figure  5]
            

            
                  
                  Figure 5

                  Seasonal Variation of admission of Patients with CAP.

               
[image: https://typeset-prod-media-server.s3.amazonaws.com/article_uploads/82e8ef3f-6794-4bc5-aac8-6b9f42eec522/image/7d5b851e-803c-494a-ba5b-2f2aef34f5ce-uimage.png]

            

             Steroids were used in treatment for 11 patients admitted with CAP (co existing obstructive airway disease, suspected viral
               etiology, features of Sepsis with shock or ARDS) while steroids were not used for the remaining 36.
            

            The causative agent in 14 cases of CAP was Bacteria, 2 cases had Viral aetiology, 2 of them were caused by Fungi and Mycoplasma
               each. The bacterial pathogens were Haemophilus Influenzae, Streptococcus Pneumoniae, Klebsiella and Pseudomonas. Virus was
               Influenza virus in one case. The other viral pneumonia was diagnosed on clinicoradiological grounds.  No specific aetiology
               was observed in 26 patients admitted with CAP. [Table  4]
            

            

            

            
                  
                  Table 4

                  Causative agent of CAP  

               

               
                     
                        
                           	
                              
                           
                           
                              Causative agent
                              
                           

                           
                        
                        	
                              
                           
                           
                              Number of patients
                              
                           

                           
                        
                        	
                              
                           
                           Percentage 
                           

                           
                        
                     

                     
                           	
                              
                           
                           Bacterial

                           
                        
                        	
                              
                           
                           14

                           
                        
                        	
                              
                           
                           29.78

                           
                        
                     

                     
                           	
                              
                           
                           Viral

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           4.25

                           
                        
                     

                     
                           	
                              
                           
                           Fungal

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           4.25

                           
                        
                     

                     
                           	
                              
                           
                           Mycoplasma

                           
                        
                        	
                              
                           
                           2

                           
                        
                        	
                              
                           
                           4.25

                           
                        
                     

                     
                           	
                              
                           
                           Other

                           
                        
                        	
                              
                           
                           1

                           
                        
                        	
                              
                           
                           2.13

                           
                        
                     

                     
                           	
                              
                           
                           Non - specific

                           
                        
                        	
                              
                           
                           26

                           
                        
                        	
                              
                           
                           55.32

                           
                        
                     

                  
               

            

             Out of 47 patients admitted with CAP, 6 were cured with disability (13%), 40 were completely cured (85%) while one patient
               could not survive (2%). [Figure  6]
            

            

            
                  
                  Figure 6

                  Outcome of patients admitted with CAP  
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               Discussion

            The study gives a novel insight to the demographics of patients hospitalised with CAP in a tertiary care centre in India and
               their clinical course and outcome. CAP is a major cause of mortality and morbidity in current world, especially among elderly
               and in patients with chronic diseases. 
            

            The mean age of patients in our study 47.68 +/- 20.09 of which 11 are >64 years of age. In a study by S Bansal et al, 42%
               of the total 70 patients in the study were >60 years old while another study done by Aroma et al had the mean age as 40 years.5  The incidence of CAP has a steady increase with age in most of the studies conducted throughout the world, the probable
               reason being impaired mucociliary clearance, decreased effectiveness of cough due to weaker respiratory muscles, underlying
               co-morbidities and impaired cell mediated and humoral immunity, which makes the elderly more prone for infections.
            

            In our study, 57% were males and the remaining 43% were females. The higher incidence in males may be attributed to increased
               incidence of smoking in men and occurrence of the resultant co-morbidities like COPD, which impairs the body’s defence mechanisms
               and makes the patient more susceptible to infections. 
            

            Among the 47 patients in this study, productive cough was the most common respiratory symptom noted (78.7%), which is similar
               to the study by Bilal et al.6  There was no much difference between symptoms of viral or bacterial pneumonia in our study. Similar findings were observed
               in the study by Oberoi et al.7 
            

            The rate of isolation of organisms from blood or sputum cultures was 44.6%, which is slightly more than the culture positivity
               rates in previous Indian studies (10-33%).8  Blood culture positivity was found to be low in most of the studies including the one by Oberoi et al, in which it was 22%.7  Prior use of Antibiotics, non-productive cough, improper methods of collection for culture and absence of specific tests
               to detect certain viral pathogens could be the reason for the low rate of isolation of the causative organism. 
            

            In a study by Oberoi et al, AFB was identified in 5% cases presenting as acute pneumonia in India7 while our study showed none. Streptococcus pneumoniae has been identified as the most common causative organism causing CAP
               worldwide.9, 10  while recent studies over past 3 years have reported a higher incidence of gram negative organisms in culture positive CAP.11  The occurrence of Mycoplasma pneumonia in our study was 4.25% while some studies like the one by Dey et al had high incidence
               of Mycoplasma up to 35%.12  The incidence of fungal pneumonia was also 4.25% which may be attributed to the increasing prevalence of Diabetes Mellitus
               and immunosuppression.
            

            In our study, maximum number of cases occurred during monsoon season (55.3%). In a study conducted by Lieberman et al, 34%
               of cases occurred during spring season.13  The mortality rate of CAP in various hospital-based studies is highly variable from being 5.7% in a British Thoracic Society
               multi-centric study[16] to about 20 - 25% in others.14  The mortality rate in our study was 2%. The mortality rates may vary depending upon the age of the patient, pre-existing
               illnesses, effectiveness of antibiotic therapy and standard of healthcare provided.15, 16, 17 
            

            

         

         
               Conclusion

            Community Acquired Pneumonia is still one of the major illnesses causing morbidity and mortality especially in elderly. Incidence
               of CAP was found to be increasing steadily with age, more in males than females. Productive cough was the most common symptom
               and most of the cases resolved without any complications. Most of the cases which had an identified causative organism were
               bacterial, while in majority of cases, no organism was isolated. Maximum cases occurred in monsoon season and the mortality
               rate was 2%.
            

         

         
                Acknowledgement

            The authors would like to thank the S. S. Institute of Medical Sciences and Research Centre for their support and motivation.

            
                
               
            

         

         
               
               Conflicts of Interest
               
            

            The authors have no conflict of interest to declare.

         

         
               Source of Funding

            None.

             

            

             

         

      

      
         
               References

            
                  
                  
                     
                        1 
                              

                     

                     Bartlett, J G, Dowell, S & Mandell, L A,   (1995). Practice guidelines for the management of community-acquired pneumonia in adults. N Engl J Med, 333(24), 1618–24. 10.1056/NEJM199512143332408

                  

                  
                     
                        2 
                              

                     

                     Mandell, LA, Wunderink, RG, Anzueto, A, Bartlett, JG, Campbell, GD & Dean, NC,   (2007). Infectious diseases society of America guidelines on the management of Community-acquired Pneumonia in adults. Clin Infect Dis, 44(2), S27–72. 10.1086/511159

                  

                  
                     
                        3 
                              

                     

                     Teramoto, S, Yamamoto, H, Yamaguchi, Y, Hanaoka, Y, Ishii, M & Hibi, S,   (2008). Lower respiratory tract infection outcomes are predicted better by an age >80 years than by CURB-65. Eur Respir J, 31(2), 477–8.  10.1183/09031936.00120807

                  

                  
                     
                        4 
                              

                     

                     Restrepo, M I, Mortenson, EM, Pugh, JA & Anzueto, A,   (2006). COPD is associated with higher mortality in patients with community-acquired pneumonia. Eur Respir J, 28(2), 346–51. 10.1183/09031936.06.00131905

                  

                  
                     
                        5 
                              

                     

                     Bansal, S, Kashyap, S, Pal, L S & Goel, A,   (2004). Clinical and bacteriological profile of community acquired pneumonia in Shimla, Himachal Pradesh. Indian J Chest Dis Allied Sci, 46(1), 17–22.
                     

                  

                  
                     
                        6 
                              

                     

                     Abdulla, B B, Mohammed, Z, Ashraf, S M, Ali, S & Nausheen, M,   (2012). A Study of Community-Acquired Pneumonias in Elderly Individuals in Bijapur, India. Int Sch Res Netw. 10.5402/2012/936790

                  

                  
                     
                        7 
                              

                     

                     Oberoi, A & Agarwal, A,   (2006). Bacteriological profile, Serology and Antibiotic sensitivity pattern of microorganisms from CAP. JK Sci, 8(2), 79–82.
                     

                  

                  
                     
                        8 
                              

                     

                     Kulpati, DDS & Kumar, A,   (1980). Flexible fiberoptic bronchoscopy in lower respiratory tract infection. Indian J Chest Dis Allied Sci, 22(1), 39–46.
                     

                  

                  
                     
                        9 
                              

                     

                     Howard, L S, Sillis, M & Pasteur, M C,   (2005). Microbiological profile of community-acquired pneumonia in adults over the last 20 years. J Infect, 50(2), 107–13. 10.1016/j.jinf.2004.05.003

                  

                  
                     
                        10 
                              

                     

                     Capoor, MR, Nair, D & Aggarwal, P,   (2006). Rapid diagnosis of community-acquired pneumonia using the BacT/Alert 3D system. Braz J Infect Dis, 10(5), 352–6. 10.1590/s1413-86702006000500010

                  

                  
                     
                        11 
                              

                     

                     Ailani, RK, Agastya, G & Mukunda, BN,   (1999). Doxycycline is a cost-effective therapy for hospitalized patients with community-acquired pneumonia. Arch Intern Med, 159(3), 266–70.
                     

                  

                  
                     
                        12 
                              

                     

                     Dey, AB, Chaudhary, R, Kumar, P, Nisar, N & Nagarkar, KM,   (2000). Mycoplasma pneumoniae and community-acquired pneumonia. Natl Med J India, 13(2), 66–70.
                     

                  

                  
                     
                        13 
                              

                     

                     Lieberman, D, Lieberman,  D & Porath, A,   (1996). Seasonal variation in community-acquired pneumonia. Eur Respir J, 9(12), 2630–4. 10.1183/09031936.96.09122630

                  

                  
                     
                        14 
                              

                     

                     Ortqvist, A, Hedlund, J, Grillner, L, Jalonen, E, Kallings,  I & Leinonen, M,   (1990). Aetiology, outcome and prognostic factors in community-acquired pneumonia requiring hospitalization. Eur Respir J, 3(10), 1105–13.
                     

                  

                  
                     
                        15 
                              

                     

                     Gupta, D, Agarwal, R, Aggarwal, A N, Singh, N, Mishra, N & Khilnani, G C,   (2012). Guidelines for diagnosis and management of community-acquired pneumonia in adults. Lung India, 29(2), S27–62.
                     

                  

                  
                     
                        16 
                              

                     

                     Shah, BA, Singh, G, Naik, MA & Dhobi, GN,   (2010). Bacteriological and clinical profile of Community acquired pneumonia in hospitalized patients. Lung India, 27(2), 54–7. 10.4103/0970-2113.63606

                  

                  
                     
                        17 
                              

                     

                     Bartlett, JG, Dowell, SF, Mandell, LA, File, TM, Musher, DM & Fine, MJ,   (1995). Practice guidelines for the management of community-acquired pneumonia in adults. Infectious Diseases Society of
                        America. Clin Infect Dis, 31(2), 347–82.
                     

                  

               

            

         

      

      

   EPUB/nav.xhtml

    
      Outcomes of community acquired pneumonia in a tertiary hospital


      
        		
          Content
        


      


    
  

