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Abstract 
Background: Pneumonia is a leading cause of morbidity and mortality, especially in developing countries. 

The cause of community acquired pneumonia (CAP) is often difficult to establish. The most effective methods , 

especially for the diagnosis of atypical pathogens , are often invasive and cannot always be justified.  Methods: 

Total 122 patients presenting to JLNMCH, Bhagalpur, who satisfied the diagnosis of Community Acquired 

Pneumonia ( CAP) as per the British Thoracic Society were included in this study. After sputum culture , 

blood culture and serological evaluation they were grouped as having typical and atypical pneumonia. 

Conclusion serological evaluation they were grouped as having typical and atypical pneumonia.: The 

proportion of typical and atypical pathogens found in our study is 40.2% and 20.5% respectively .The 

differentiation of typical and atypical organisms by clinical evaluation alone is difficult. Hence appropriate 
serological investigation and prompt treatment is important to prevent complications and mortality.  
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I. Introduction 
Community acquired pneumonia (CAP) is one of the leading causes of morbidity and mortality in the 

world and yet its true incidence is uncertain as most of the cases are not reported. According to WHO data, each 

year three to four million people, largely children and elderly die from pneumonia worldwide. Pneumonia is 

ranked as the sixth leading cause of death in the United States. 6 The problem is much greater in developing 

countries where pneumonia is the most common cause of hospital attendance in adults. The cause of 

CAP is often difficult to establish. The most effective methods , especially for the diagnosis of atypical 

pathogens , are often invasive and cannot always be justified, CAP is divided into typical and atypical so as to 

predict the likely pathogens and thus facilitate the selection of the appropriate empirical treatment. Typical 

pneumonia are those caused by organisms such as Streptococcus pneumonia, Staphylococcus aureus. Klebsiella 

pneumoniae,and Haemophilus influenza. History, physical examination and chest radiography have a modest 

capacity to detect these cases. A definitive diagnosis needs microbiological documentation, but most cases 
remain undetected by the currently available tests. The importance of the atypical pneumonias is not related to 

their frequency (approximately 15% of CAPs) 4,  but due to their difficulty of diagnosis and their non 

responsiveness to recommended beta-lactam therapy.5 Rational antibiotic guidelines can be made only if studies 

are done in different parts of the country to know the regional variations in etiology of CAP. 

 

Objectives 

To detect proportion of atypical pathogens among Community acquired pneumonia patients. 

 

II. Review of Literature 
Community-acquired pneumonia (CAP) remains a common and serious illness, despite the advent of 

potent new antimicrobials and effective vaccines. It is one of the leading cause for morbidity, mortality and is a 

culprit behind increasing health care costs. Pneumonia is a microbial infection involving the terminal airways 

and alveoli of the lung 5. Detailed epidemiological data is available from USA where pneumonia accounts for 

about 10 million doctor patient contact. Though definite statistics are lacking from our country, pneumonia 

remains a leading cause of death in India The incidence of pneumonia is based on crude estimates as most of the 

cases are not notified. Studies have revealed up to 5.6 million cases of CAP every year 3. Pneumonia is 
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increasingly being recognized among older patients and those with comorbidity (coexisting illness). Such 

illnesses include chronic obstructive lung disease, diabetes mellitus, renal insufficiency, congestive heart failure, 

coronary artery disease, malignancy, chronic neurological disease, and chronic liver disease. The advent of a 
number of new antimicrobial agents and the evolution of bacterial resistance mechanisms exemplify the need to 

know the etiological pattern in each region. Pneumonia results from microbial invasion of the normally sterile 

lower respiratory tract and lung parenchyma caused by either a defect in host defenses, challenge by a 

particularly virulent microorganism, or an overwhelming inoculum. The normal human respiratory tract 

possesses a variety of defense mechanisms that protect the lung from infection, for example: anatomic 

barriers, such as the glottis and larynx; cough reflexes; tracheobronchial secretions; mucociliary lining; cell-

mediated and humoral immunity; and a dual phagocytic system that involves both alveolar macrophages and 

neutrophils. The classic presentation consists of a high grade fever , cough, dyspnea, and production of rusty or 

mucoid sputum. Severe pleuritic chest pain is common. Chest examination initially may reveal localized 

crackles and decreased breath sounds and later signs of consolidation develop. Neutropenia may occur in 

patients with overwhelming infection. CXR often shows a lobar consolidation or patchy bronchopneumonia. 
Rarely cavitation can occur. Asplenic individuals may present with fulminant septicemia and disseminated 

intravascular coagulation, Gram  stain  of  purulent  sputum  may  reveal  the    numerous,  characteristic  ―lancet- 

shaped‖ diplococcic with blunted ends. Most often sputum culture is negative especially if the patient has 

received even a single dose of antibiotic. Blood cultures are positive in 10% to 30% of hospitalized patients. The 

rapid, commercial urinary antigen S. pneumoniae test has a sensitivity of 50% to 80% and a specificity of 

approximately 90%. Complications , though uncommon nowadays, are empyema, purulent pericarditis, 

meningitis, endocarditis, arthritis, and cellulitis Staphylococcus aureus is a common cause of healthcare- 

associated infections and is the second most common overall cause of healthcare- associated infections 

reported to the National Healthcare Safety Network (NHSN). S. aureus, especially MRSA, accounts for up to 

30% of nosocomial pneumonias. F. tularensis is a fastidious, pleomorphic, gram-negative bacillus Infection 

occurs following direct contact with tissues of an infected animal or by inhalation of contaminated aerosols. 

Patients complaint of headache, dyspnea, cough, and chest pain develop. Chest radiographs may remain until 4-
5 days and later diffuse bronchopneumonia, often with hilar adenopathy and pleural effusion may develop. Y. 

pestis is a short, nonmotile, gram-negative rod. It is transmitted by contact with rodent fleas or inhaling an 

aerosol from a human or animal with pulmonary involvement. Three clinical forms of infection are bubonic, 

septicemic, and pneumonic.Clinical presentation includes that of fever , chest pain, productive cough, dyspnea, 

and hemoptysis. In the septicemic form, the patient may show only signs of septic shock in association with 

pneumonia. Chest X Ray shows alveolar opacities predominantly involving lower lobes. Other findings also 

include nodules, adenopathy, and pleural effusions Most patients with CAP will have an adequate clinical 

response within 3 days. For most patients, initial antibiotic therapy should not be changed in the first 72 h, 

unless there is a marked clinical deterioration. Patients treated initially with parenteral antibiotics should be 

transferred to an oral regimen as soon as clinical improvement occurs and the temperature has been normal for 

24 h, providing there is no contraindication to the oral route. 

 

III. Material And Methods 
Total 122 patients presenting to JLNMCH, Bhagalpur, who satisfied the diagnosis of Community 

Acquired Pneumonia ( CAP) as per the British Thoracic Society were included in this study. After sputum 

culture , blood culture and serological evaluation they were grouped as having typical and atypical 

pneumonia. Patients satisfying the inclusion criteria and admitted in the Department of General Medicine 

Jawaharlal Nehru medical college and Hospital Bhagalpur, Bihar. Study duration of two years.  The study 

enrolled patients included 122 cases of community acquired pneumonia. The diagnosis of CAP was considered 

in any patient who had newly acquired respiratory symptoms (cough, sputum production, and/or dyspnea), 
especially if accompanied by fever and auscultatory findings of abnormal breath sounds and crackles and at 

least one opacity on chest radiography 3. Data was collected in a pre- requisite proforma. These patients were 

subjected to sputum and blood culture following detailed history, examination and blood investigations 

including complete blood count, renal function tests and liver function tests. 

 

Inclusion Criteria 

All patients aged 18 years and above with clinical and radiological features compatible with Community 

acquired pneumonia 3 

 

Exclusion Criteria 

Previous Hospital admission in the last 1 week, Patients with ventilator associated or hospital acquired 

pneumonia, Patients with radiographic evidence of tuberculosis, pulmonary infarction, congestive cardiac failure 
and Lung cancer . 
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IV. Results 
 122 patients with Community Acquired Pneumonia were divided into two groups: those with typical 

pneumonia and those with atypical pneumonia to study the clinical profile. In this study the age group of 

patients varied from 18 to 90 years. Mean age was 56.07±16.52 years. Majority of patients were in the age 

group 51 to 50 years of age. 

 

          CLASSIFICATION OF PNEUMONIA AS PER AETIOLOGY 

CLASSIFICATION PERCENTAGE 

TYPICAL 40.2 % 

ATYPICAL 20.5 % 

UNDIAGNOSED 39.3 % 

TOTAL 100 % 

 

Based on sputum and blood culture, and Indirect Immunofluorescence assay, patients were classified as 

having typical and atypical pneumonia. Out of the 122 patients, 40.2% of patients were found to have typical 

organisms causing pneumonia and 20.5% had atypical organisms. In 39.3 percent of the cases, no etiological 

organism could be demonstrate All of the 122 patients had presented with complaints of fever and cough.95% of 
typical neumonia and 56 percent of atypical pneumonia had productive cough. Expectoraton was significantly 

more in typical pneumonia. Dyspnea was significantly more common in patients with typical pneumonia 

(79.6%) than in atypical pneumonia. In our study, anemia was found in 26.5 % of cases with typical pneumonia 

and 28% of atypical pneumonia .Deranged renal function tests were found in 8.2% and 8 % of cases with typical 

and atypical pneumonia respectively. We also found that 30.6% of the cases with typical pneumonia had normal 

total counts. Indirect immunofluorescence assay was done in patients with possibility of atypical pneumonia. 

The test did not yield any organism in 4.9% of cases. Mycoplasma pneumonia was found in 7.4% of cases , 

Legionella in 5.7% of cases ,Coxiella brunette in 3.3% of cases, Chlamydophilia psittaci in 2.5 % of cases and 

Influenza virus in 1.6 % of total case In our study the commonest comorbidities included COPD and Type II 

Diabetes Mellitus. COPD was found in 20.4 % and 24 % of typical and atypical pneumonia cases respectively. 

Type II diabetes was seen in 20.4 % of typical pneumonia and 40 % of atypical pneumonia cases. In this study 

45 (91.8%) patients with typical pneumonia and 100 % of patients with atypical pneumonia recovered and were 
discharged. 4( 8.2%) patients with typical pneumonia died. There were no deaths amongst patients with atypical 

pneumonia. 

 

V. Discussion 
Community-acquired pneumonia (CAP) is a major cause of morbidity and mortality, especially among 

the elderly and in patients with chronic diseases. Owing to the various etiological agents that cause CAP, a few 

of which require specific methods for isolation, it is important to study the local prevalence of these organisms to 

devise rational antibiotic guidelines. satisfying the diagnosis of CAP as per British Thoracic Society Guidelines. 

Out of these patients 31 patients had clinical features consistent with a probable diagnosis of atypical pneumonia. 
On these patients we performed indirect immunofluorecence assay. For the final analysis, we categorized these 

patients into those with typical and atypical pneumonia based on the etiological agent identified by sputum and 

blood cultures , and indirect immunofluorescent assay. The mean age of the patients in our study was 

56.07±16.52. 39.9% of patients were found to be more than 60 years of age. Similar age distribution was seen in 

a study by S Bansal et al, where 42% of 70 patients enrolled in the study belonged to sixth and seventh decade 

of life. In a study done by Aroma et al, the mean age group suffering from CAP was 40 years with 20.17% of 

the cases having age greater than 70 years .A study done in Finland found that the rate of CAP increased for each 

year of age over 50 years. Pneumonia is a major threat to older people,  with an annual incidence for 

non- institutionalized patients estimated at between 25 and 44 per 1000 population, up to four times that of 

patients younger than 65 years. Based on sputum and blood culture, and Indirect Immunofluorescence assay, 

patients were classified as having typical and atypical pneumonia. Of the 122 patients, 40.2% of patients were 
found to have typical organisms and 20.5 % had atypical organisms causing pneumonia. Higher incidence of 

atypical pneumonia were found in a study done by Oberoi et al in 233 patients in Ludhiana, atypical pathogens 

were isolated in 34% of cases . Studies such as that by Jang Wook et al in Korea 12 and Cunha et al in USA  have 

showed atypical pathogens in 18.5% and 15 % of the cases, respectively. In our study, in 39.3 percent of the 

cases no etiological organism could be demonstrated. Similar findings were observed in study done by Bansal et 

al in 70 patients CAP where the etiology could not be ascertained in 35.4% of the patients In our study 18.9 % 

of the 122 patients were alcoholics. 45.1 % were smokers out of which 84% were men. There was no significant 
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difference in these habits between the patients with atypical or typical pneumonia. On the contrary, Bilal et al 

found that in their study smoking was the most important risk factor (72%) in their study 8. In another study , 

Nuorti et al studied 228 patients and 301 control subjects out of which fifty-eight percent of the patients and 24 
percent of the control subjects were current smokers. He found that cigarette smoking is the strongest 

independent risk factor for invasive pneumococcal pneumonia among immunocompetent, nonelderly adults. 

Smoking leads to alteration in respiratory flora, mechanical clearance, and cellular defenses. It also leads to 

reduction in ciliary beat frequency and changes in volume and viscoelastic properties of respiratory secretions. 

In the study done by Bilal et al in elderly patients, cough was the most common respiratory symptom noted in 

37 (74%) patients, which was productive in only 29 (58%) patients. Other common symptoms included dyspnea 

(22%), chest pain (20%), altered sensorium ( 16%), and gastrointestinal symptoms (8%) . There were no 

significant differences between the symptoms of typical and atypical pneumonia in this study. Similar findings 

were seen in study by Bilal et al where lobar pneumonia was the most common radiological finding seen in 39 

(78%) patients of which 26 patients. Bronchopneumonia was noted in 9 (18%) patients and interstitial 

pneumonia in 2 (4%) patients, and cavitation in 2 (4%) patients. In the study done by Bansal et al the pattern of 
lung infiltration was lobar in 56 (80%) and interstitial in 14 (20%) patients 9 In our study , out of the 122 patients 

,86.9% did not have any organism isolated by sputum culture. Streptococcus pneumonia was isolated by sputum 

culture in 15.6% of the 122 cases, Hemophilus influenza was isolated in 6.6% of the cases, Klebsiella 

pneumonia in 8.2% of the cases , Staphylococcus aureus in 3.3% of cases, Pseudomonas aeroginosa in 3.3 %and 

E Coli in 1.6% of the total 122 cases. Culture positivity rates were similarly low in other studies such as the 

study by Oberoi al were blood culture was positive in only 22 % of the cases. Much lower rates were observed 

in another study done by Shah B A et al ,were blood culture positivity was only 6 %. 10Yet another study done 

by Dunalisio et al in Brazil showed positive blood culture result only in 8.2% of cases 11. Such low rates of 

positive cultures in various studies emphasizes the difficulty in diagnosing the etiology of pneumonia. We 

performed Indirect immunofluorescence assay in patients with possibility of atypical pneumonia. The test was 

negative in 4.9% (2) of cases. The most common atypical organism that was isolated was Mycoplasma 

pneumonia in 7.4% of cases and Legionella in 5.7% of cases . Coxiella brunette was diagnosed in 3.3% of 
cases, Chlamydophilia psittaci in 2.5 % of cases and Influenza virus in 1.6 % of total cases. In our study we have 

found that a differentiation of typical and atypical pneumonia cannot be made based on clinical features alone. 

This is substantiated by similar findings in several other studies. One of the demerits of the study is that 

serological investigation for atypical pneumonia was performed only in patients who satisfied the Japanese 

Respiratory Society Guidelines. This may have caused us to miss several of the mixed infections. Also atypical 

pneumonia may also mimic typical pneumonia in clinical features and laboratory findings; making diagnosis 

further more difficult. Hence specific investigations such as serology are required for accurate diagnosis and 

treatment especially of atypical organisms. 

 

VI. Conclusion 
The proportion of typical and atypical pathogens found in our study is 40.2% and 20.5% respectively, 

The differentiation of typical and atypical organisms by clinical evaluation alone is difficult. Hence appropriate 

serological investigation and prompt treatment is important to prevent complications and mortality. 
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