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            Abstract

            
               
Background: The present study compared lung ultrasound (USG) and chest radiography in suspected cases of pneumonia in critically ill
                  patients. Subjects & Methods: 56 patients age above 20 years of age of both genders diagnosed with pneumonia were included. Patients were subjected to chest
                  USG and X ray. Positive predictive values for both lung ultrasound and chest X-ray were calculated. Results: Age group 20-30 years had 4 patients, 30-40 years had 6, 40-50years had 10, 50-60 years had 16 and >60   years had 20 patients.
                  The difference was significant (P< 0.05). Chest x ray reveled 40 out of 56 cases positive and 16 negative and USH showed 52
                  positive and 4 negative. Positive predictive value (PPV) of chest x- ray was 71.4% and USG was 92.8%. The difference was significant
                  (P< 0.05). Conclusion: Lung ultrasound is an effective radiological tool for the assessment of suspected cases of pneumonia as compared to chest
                  x ray.
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               Introduction

            Pneumonia is one of the leading causes of death worldwide, and in low-income countries, it is the leading cause of death.
               These deaths may be prevented by early detection and targeted antibiotic therapy.[1] However, the diagnosis of pneumonia is not always clear on presentation to health care facilities. Diagnosing pneumonia is
               challenging to physicians, as there is wide variety of conditions to consider in its differential diagnosis, eg, cardiogenic
               and non‐cardiogenic pulmonary edema, malignancy, hemorrhage, pulmonary embolism, and inflammation secondary to noninfectious
               causes.[2] 
            

            Patients with acute respiratory symptoms, lung ultrasound (LUS) is a useful test for diagnosing pneumonia, especially when
               chest x-ray (CXR) results are negative or inconclusive. Guidelines still consider CXR as the reference first-line diagnostic
               test in all patients with suspected pneumonia.[3] However, its diagnostic accuracy is not optimal, due to high interobserver variability in interpretation. Patient-related factors may also bias the acquisition of a good radiograph, especially in those with severe symptoms. These
               limitations may increase the number of chest CT prescriptions.[4] Conversely, the routine application of LUS in emergency departments and intensive care units (ICUs) is associated with an
               improvement of diagnostic accuracy for pneumonia and may even in some cases replace CXR, reducing the need of CT scans.[5] The present study compared lung ultrasound (USG) and chest radiography in suspected cases of pneumonia in critically ill
               patients.
            

         

         
               Subjects and Methods

            The present study was conducted in Department of Radio diagnosis, Subbaih Institute of Medical Sciences, Shimoga among 56
               patients age above 20 years of age of both genders diagnosed with pneumonia. Patients had at least three of the following
               signs or symptoms: temperature greater than 38 °C or history of fever, cough, dyspnea, tachypnea (respiratory rate greater
               than 20), or oxygen saturation lower than 92%. The enrolled patients were informed regarding the study and their written consent
               was obtained. Ethical clearance was obtained before starting the study. 
            

            Data such as name, age, gender etc. was recorded. Patients were subjected to chest USG. A Sonosite M Turbo ultrasound machine
               with a curvilinear probe was used. An ultrasound diagnosis of pneumonia was defined as the presence of unilateral B lines
               or subpleural lung consolidation. All patients underwent postero-anterior (PA) chest X-ray. Positive predictive values for
               both lung ultrasound and chest X-ray were calculated. Results were subjected to statistical analysis. P value less than 0.05
               was considered significant.
            

         

         
               Results

            
                  
                  Table 1

                  
                     
                      Distribution of patients
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Total- 56

                           
                        
                     

                     
                           	
                              
                           
                            Gender

                           
                        
                        	
                              
                           
                            Males

                           
                        
                        	
                              
                           
                            Females

                           
                        
                     

                     
                           	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            30

                           
                        
                        	
                              
                           
                            26

                           
                        
                     

                  
               

            

            [Table 1] shows that out of 56 patients, males were 30 and females were 26.

            
                  
                  Table 2

                  
                     
                     Age wise distribution of cases
                     
                  

               

               
                     
                        
                           	
                              
                           
                            Age group (Years)

                           
                        
                        	
                              
                           
                            Number

                           
                        
                        	
                              
                           
                            P value

                           
                        
                     

                     
                           	
                              
                           
                            20-30

                           
                        
                        	
                              
                           
                            4

                           
                        
                        	
                              
                           
                            0.01

                           
                        
                     

                     
                           	
                              
                           
                            30-40

                           
                        
                        	
                              
                           
                            6

                           
                        
                     

                     
                           	
                              
                           
                            40-50

                           
                        
                        	
                              
                           
                            10

                           
                        
                     

                     
                           	
                              
                           
                            50-60

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                     
                           	
                              
                           
                            >60

                           
                        
                        	
                              
                           
                            20

                           
                        
                     

                  
               

            

            [Table 2, Figure 1] shows that age group 20-30 years had 4 patients, 30-40 years had 6, 40-50years had 10, 50-60 years had
               16 and >60   years had 20 patients. The difference was significant (P< 0.05).
            

            
                  
                  Figure 1

                  
                     
                     Age wise distribution of cases
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                  Table 3

                  
                     
                     Comparison of USG and Chest X ray with CT
                     
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Radiographs

                           
                        
                        	
                              
                           
                            CT positive (56)

                           
                        
                        	
                              
                           
                            PPV

                           
                        
                     

                     
                           	
                              
                           
                            Chest X- ray

                           
                        
                        	
                              
                           
                            Positive

                           
                        
                        	
                              
                           
                            40

                           
                        
                        	
                              
                           
                            71.4%

                           
                        
                     

                     
                           	
                              
                           
                            Negative

                           
                        
                        	
                              
                           
                            16

                           
                        
                     

                     
                           	
                              
                           
                            Ultrasound

                           
                        
                        	
                              
                           
                            Positive

                           
                        
                        	
                              
                           
                            52

                           
                        
                        	
                              
                           
                            92.8%

                           
                        
                     

                     
                           	
                              
                           
                            Negative

                           
                        
                        	
                              
                           
                            4

                           
                        
                     

                  
               

            

            [Table 3] shows that chest x ray reveled 40 out of 56 cases positive and 16 negative and USH showed 52 positive and 4 negative.
               Positive predictive value (PPV) of chest x- ray was 71.4% and USG was 92.8%. The difference was significant (P< 0.05).
            

         

         
               Discussion

            Pneumonia is still a major health care problem, with an important effect on mortality and morbidity worldwide. Pneumonia affects
               5.16 to 7.06 people per 1000 person‐years, and the rate of pneumonia increases with increasing age. [6] Pneumonia is the second‐most common type of nosocomial infection of high mortality and is considered an important health
               care‐related complication. [7] Lung ultrasound demonstrated a higher sensitivity for the diagnosis of pneumonia compared to chest X-ray. Previous studies
               have found similar results regarding the sensitivity of ultrasound for pneumonia. [8,9] The present study compared lung ultrasound (USG) and chest radiography in suspected cases of pneumonia in critically ill
               patients.
            

            In present study, out of 56 patients, males were 30 and females were 26. Age group 20-30 years had 4 patients, 30-40 years
               had 6, 40-50years had 10, 50-60 years had 16 and >60   years had 20 patients. Bitar et al, [10] found that out of 92 patients with suspected pneumonia, 73 (79.3%) were confirmed to have a diagnosis of pneumonia based
               on radiological reports, clinical progress, inflammatory markers, and microbiology studies. Of the 73 patients, 31 (42.5%)
               were male, with a mean age of 68.3 years, and a range of 27 to 94 years. Eleven (15%) patients had community‐acquired pneumonia,
               and 62 (85%) had hospital‐acquired pneumonia. In the group of patients with confirmed pneumonia, 72 (98.6%) had LUSs positive
               for consolidation (sensitivity 98.6%, 95% CI 92.60%‐99.97%), and in the group without pneumonia, 16 (85%) had LUS negative
               for consolidation compared with 40 (55%) with CXRs positive for consolidation and 33 (45%) with CXRs negative for consolidation.
               A chest CT was performed in 38 of the 92 enrolled patients and was diagnostic for pneumonia in 32 cases. LUSs were positive
               in 31 of 32 patients with CT‐confirmed pneumonia (sensitivity 96%), and CXR was positive in 5 of 32 patients with CT‐confirmed
               pneumonia (sensitivity 15.6%).
            

            We found that chest x ray revealed 40 out of 56 cases positive and 16 negative and USH showed 52 positive and 4 negative.
               Positive predictive value (PPV) of chest x- ray was 71.4% and USG was 92.8%. Ticinesi et al, [11] enrolled 169 (80 M, 89 F) multimorbid patients aged 83.0 ± 9.2 years. Each participant underwent CXR and bedside LUS within
               6 hours from ward admission. LUS was performed by skilled clinicians, blinded to CXR results and clinical history. The final
               diagnosis (pneumonia vs no-pneumonia) was established by another clinician reviewing clinical and laboratory data independent
               of LUS results and possibly prescribing chest contrast-enhanced CT. Diagnostic parameters of CXR and LUS were compared with
               McNemar test on the whole cohort and after stratification for Rockwood Clinical Frailty Scale. Diagnostic accuracy for pneumonia
               (96 patients) was significantly higher in LUS (0.90, 95% confidence interval [CI] 0.83–0.96) compared with CXR. LUS had a
               better sensitivity and negative predictive value. In those patients with frailty (n = 87 with Rockwood Clinical Frailty Scale
               ≥5), LUS maintained a high diagnostic accuracy, but CXR did not (P = 0.0003). Interobserver agreement for LUS, calculated
               in a subsample of 29 patients, was high (k = 0.90).
            

            Amatya et al, [12] found that of 62 patients included in the study, 44 (71%) were diagnosed with pneumonia by CT. Lung ultrasound demonstrated
               a sensitivity of 91% compared to chest X-ray which had a sensitivity of 73% (p = 0.01). Specificity of lung ultrasound and
               chest X-ray were 61 and 50% respectively. 
            

            The shortcoming of the study is small sample size. 

         

         
               Conclusion

            Authors found that lung ultrasound is an effective radiological tool for the assessment of suspected cases of pneumonia as
               compared to chest x ray. 
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