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Abstract 
Introduction: Pneumonia is one of the leading cause of infectious disease worldwide. Chest radiography plays a crucial role in clinical diagnosis 

of Community Acquired Pneumonia (CAP). This study is conducted to identify the common infiltrative patterns in CAP and their association with 

specific microbial pathogens. Materials & Methods: Chest radiography infiltrative patterns for about 150 cases of CAP are studied and the specific 

etiologic pathogens were identified by microbiological investigations, according to Standard Operating Procedures. Results: The most common 

type of radiologic finding is lobar type of consolidation (55.33%) followed by bronchopneumonia type of consolidation (17.33%). Culture 

positivity rate was 69.33%. Monomicrobial infection was identified in 90 cases (86.54%), while polymicrobial infection was found in 14 cases 

(13.46%). Bacterial pathogens predominate over fungal pathogens. 85.18% of K. pneumoniae isolates presented with lobar type of 

consolidation.66.66% of Staphylococcus aureus isolates with bronchopneumonia type of consolidation.50-100% of poly microbial infections 

presented with lobar type of consolidation.27.77 % each of fungal isolates presented with cavitary consolidation and nodular type of consolidation. 

Conclusion: As newer pathogens are emerging with specific pattern of chest infiltrates, primary knowledge about the specific chest X ray patterns 

by various pathogens are important to obtain preliminary idea about the possible pathogen and thereby to choose an ideal empiric antibiotic therapy, 

which is the main line of treatment in CAP. 
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Introduction 

Community Acquired Pneumonia(CAP) is a major cause of 

infectious public health problem throughout the world ,with high 

morbidity and mortality rate .Admission rates in hospitals, due to 

pneumonia vary between 22-51% ,worldwide ,the mortality rate 

being higher in developing and under developed countries [1]. In 

addition to patient care costs, even in young healthy adults, 

pneumonia is responsible for over 50 million days of restricted 

activity from work and is the sixth leading cause of death [2]. 

CAP is caused by a wide spectrum of microorganisms and 

newer pathogens are constantly identified and included in the list. 

The host responses are also altered by newer techniques of 

interventions, medications and other co-existing diseases. Imaging 

plays a crucial role and plain chest radiography is an inexpensive 

and an important initial investigation in all cases of suspected 

pulmonary infections. According to American Thoracic Society 

guidelines, posteroanterior (PA) (and lateral when possible) chest 

radiography should be obtained whenever pneumonia is suspected 

in adults [3]. Chest radiograph (x-ray) is recommended in all 

suspected pneumonia cases, as their primary role is to support a 

clinical diagnosis of pneumonia, provide a preliminary idea about 

the underlying pathogen, guiding in formulating empirical therapy 

and also in identifying complications. 

Varied pathogens of CAP produce rather specific 

radiographic findings, thereby the diagnosis of infectious pathogen 

can be very well narrowed down and a differential diagnosis can be 

made. Majority of pulmonary infiltrates in CAP develop within 12 

hrs. A specific pattern of involvement can suggest a likely diagnosis 

in many instances. A combination of pattern recognition with 

knowledge of the clinical setting is the best approach to the 

pulmonary infectious processes. 

Not much studies are available in identifying the specific 

radiologic patterns of chest radiography in association with the 

microbial pathogens. This study is conducted to understand the 

varied radiographic findings noted in cases of CAP and the possible 

imaging patterns produced by various bacterial and fungal agents 

causing CAP, in a tertiary care hospital setup. 
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Materials and Methods 

The study was conducted in a tertiary care hospital for period of one 

year, after getting Institutional Ethical Committee approval. Patients 

who were admitted in various wards of the hospital with presenting 

signs and symptoms of high-grade fever, chills and rigors, cough 

with sputum production, dyspnea, tachycardia, tachypnea, focal 

signs in physical examination and chest radiography infiltrates were 

included in the study group. A total of 150 in-patients were included 

in the study group and informed consent was obtained from them. 

Data were collected from patients who satisfied the inclusion 

criteria, using preformed structured questionnaire. Demographic 

details like name, age sex, address, date of admission, clinical details 

like presenting complaints, personal history, past medical history, 

history suggestive of associated immunocompromised state, chest 

radiographic findings, physical examination findings and details of 

clinical diagnosis were collected. The chest radiographs were 

analysed by radiologists who gave their opinion regarding the type 

of infiltrates. 

Various respiratory samples (sputum, induced sputum, 

bronchoalveolar lavage-BAL fluid) were collected under strict 

aseptic precautions in sterile containers, properly labelled and were 

transported to the laboratory in appropriate condition as soon as 

possible. The samples were processed and etiologic pathogens were 

isolated, identified and their antimicrobial susceptibility pattern 

were obtained as per Standard Operating Procedures. The results 

were documented and analysed statistically. 

 

Results 

A total of 150 patients were included in the study group, during the 

one-year study period. Majority of the patients were males (66.67%), 

belonging to the age group of 41-70 yrs (56.67%). 

Table 1: Associated chest X ray findings(n=150) 

Sl.no. X ray finding No. % 

1. Lobar consolidation 83 55.33 

2. Broncho pneumonia 26 17.33 

3. Interstitial pneumonia 11 7.33 

4. Multilobar pneumonia 8 5.33 

5. Cavitary consolidation 7 4.67 

6. Necrotizing pneumonia 6 4 

7. Nodular pneumonia 5 3.33 

8. Multilobar necrotising 2 1.33 

9. Multi nodular 1 0.67 

10. Perihilar infiltrates 1 0.67 
 

The most common type of radiologic finding is lobar type of 

consolidation (55.33%), followed by bronchopneumonia type of 

consolidation (17.33%) (Table 1). 

Of the 150 respiratory samples analysed, a total of 104 pathogens 

were isolated and identified, with culture positivity rate being 

69.33%. Monomicrobial infection was identified in 90 cases 

(86.54%), while polymicrobial infection was found in 14 cases 

(13.46%). Bacterial pathogens predominate over fungal pathogens, 

with significant P value (0.031) 

 

Figure 2: Correlation of isolates from respiratory samples with chest X ray –type of infiltrates 

85.18% of K. pneumoniae isolates presented with lobar type of consolidation. 

66.66% of Staphylococcus aureus isolates presented with bronchopneumonia type of consolidation. 

91.66% of Streptococcus pneumoniae isolates presented with lobar type of consolidation. 

50-100% of poly microbial infections presented with lobar type of consolidation 

27.77 % each of fungal isolates presented with cavitary consolidation and nodular type of consolidation (Figure 1). 
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Discussion 

Despite advances in diagnostic modalities, Pneumonia is one of the 

major infectious disease where diagnosis needs a combination of 

clinical intellect with laboratory diagnostic aids. Though 

Microbiological analysis can give definitive diagnosis with 

guidelines to select appropriate antibiotics, initial plain Chest 

radiograph may help to confirm the presence of infiltrates 

compatible with CAP and also to exclude other pulmonary 

conditions that may clinically mimic CAP. 

This study is conducted in a tertiary care hospital to identify 

the common radiographic patterns of consolidation noted in CAP 

and also to correlate the chest infiltrates type with associated 

pathogen. Over a one-year study period, about 150 consecutive 

patients presented with signs &symptoms of CAP were included in 

the study and their chest X ray infiltrative patterns were analysed. 

In the current study the most common radiologic finding in 

chest X ray is lobar consolidation (55.33%), followed by 

bronchopneumonia (17.33%). Several such studies like the ones 

conducted by Subhakar Kandi et al. [4], T. Franquet et al. [5] and JH 

Reynolds et al. [6] on aiming at imaging trends & diagnosis of CAP, 

found that lobar type of consolidation is the most common type of 

radiologic infiltrate in CAP, closely followed by bronchopneumonia. 

This is due to the fact that the most common etiologic agents of CAP 

is bacterial which usually presents as lobar pneumonia, especially 

Streptococcus pneumoniae and Klebsiella pneumoniae. 

In studying the association of bacterial isolates with the 

radiologic findings, about 85.18% of K. pneumoniae isolates, 

91.66% of S. pneumoniae isolates and 50-100% of poly microbial 

infections, presented with lobar type of consolidation in radiologic 

pictures. Studies conducted by JH Reynolds et al. [6], Tarver R et al. 
[7] and Sharma S et al. [8] had showed that most common radiological 

pattern of pneumonia caused by S. pneumoniae and 

Enterobacteriaceae isolates like E. coli, K. pneumoniae is lobar type 

of consolidation. The study also showed that S. aureus and P. 

aeruginosa isolates commonly presents as 

lobular(bronchopneumonia) type of consolidation, the finding being 

similar to our study where 66.66% of Staphylococcus aureus isolates 

presented with lobular type of consolidation. 

The major type of radiologic finding which is found in 

association with fungal isolates is cavity with consolidation & 

nodular type of consolidation (27.77%, each), followed by 

multilobar consolidation (22.22%). Authors Collins et al [9] had 

identified that invasive aspergillosis most commonly presents as 

nodular infiltrates, cavity with consolidation and multifocal 

infiltrates. Study by Albelda et al [10] showed that fungal pneumonia 

in leukaemia patients commonly presents as nodular infiltrates with 

cavitation. 

Nearly all cases of polymicrobial infection have produced 

lobar type of consolidation, which is of course the common type of 

infiltration pattern in CAP. Not many studies are there which 

evaluate the chest X ray infiltration pattern in polymicrobial type of 

CAP. Our study indicates that careful microbiological evaluation is 

necessary in cases of lobar pneumonia to identify polymicrobial 

infections .As indicated in various studies, the usual pattern of chest 

X ray in CAP is lobar pneumonia, but our study reveals that the 

radiographic patterns are often variable and they are often related to 

the causative agent. 

Conclusion 

Pneumonia is a common and potentially lethal infectious disease for 

nearly two centuries. As the pathogens associated with CAP has 

become varied and diversified, since the onset of HIV and COVID-

19 pandemic era, advancements in treatment methodology and of 

course the changing resistance patterns of common pathogens, the 

common old knowledge of CAP association with lobar consolidation 

is just not enough in diagnosis and management. 

Radiology is a cost effective, simple, initial screening and 

diagnostic tool in CAP. Pattern recognition may help to identify the 

potential pathogen in a given patient, favouring a bacterial over viral 

pathology. As the outcome in CAP is improved by early recognition 

and rapid institution of empirical antibiotic therapy, current 

knowledge in the varied radiology patterns exhibited by the 

microorganisms is necessary and play an important role in 

formulating empirical antibiotic therapy. Also pattern recognition 

may give an idea about the underlying preexisting risk factor in 

patients, which helps in their proper management. 

Diagnosis and proper management of pneumonia depends 

on combination of clinical awareness, proper and regular 

microbiology studies and radiographical studies. 
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