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ABSTRACT 

Comparison of Severity Scoring Systems in Predicting the Prognosis of Community 

Acquired Pneumonia. 

 

BACKGROUND: 

Pneumonia has been considered a health problem for ages. Despite being the 

cause of significant morbidity and mortality. Delay in ICU admission of CAP patients 

has been shown to be associated with increased mortality. The two prominent tools 

for this purpose are the pneumonia severity index (PSI), developed in the USA after 

pneumonia outcome research trial (PORT), and the CURB-65 rule. 

 

OBJECTIVES OF THE STUDY: 

1. To compare the prognostic value (need for ICU admission and mortality) of the 

pneumonia severity index (PSI) and CURB-65 in the patients of community-

acquired pneumonia. 

2. To test the applicability of pneumonia severity index and CURB-65. 

 

MATERIALS AND METHODS: 

Eighty patients were assessed with both the scoring systems and total score for 

each patient for each scoring system was calculated. The patients' clinical outcome 

was also recorded within two weeks after admission. All the patients were assessed 

using PSI scoring and CURB65 scoring.  

Data was entered into Microsoft excel data sheet and was analyzed using 

SPSS 22 version software. Chi-square was used as test of significance. Independent t 

test was used as test of significance to identify the mean difference between two 

groups. p value <0.05 was considered as statistically significant. 

 

RESULTS: 

A significant association between Age, on ventilator support, on inotropes, 

ICU stay and Mortality was observed with increasing scores in both PSI and CURB-

65 scoring systems in our study, with a high degree of sensitivity and specificity. 



 X

Whereas PSI score has higher prediction for ICU admission and Ventilator 

requirement in CAP patients, the CURB Score has higher prediction for Mortality in 

CAP patients. In our study in the ROC curve Area under the curve for ICU admitted 

patients, patients having received Ventilator Support and Mortality among CAP 

subjects was higher for PSI score than CURB-65. I.e. PSI score has higher 

Sensitivity, Specificity and Area under Curve (AUC) for Mortality for all the three 

aforementioned parameter in CAP patients.  

 

CONCLUSION: 

The comparison between mortality rates in different risk classes in our study 

and that of the previous studies showed that in all the studies mortality rates 

progressively increases with increasing risk scores in both PSI and CURB-65 risk 

classes. In predicting ICU admission, ventilatory support, ionotropic support and 

Mortality both PSI and CURB65 has good specificity with PSI having a better 

sensitivity and specificity than CURB65.  

 

 

KEYWORDS: PSI , CURB-65, Community Acquired Pneumonia 
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INTRODUCTION 

 

 In 1901 William Osler described pneumonia as the "captain of the men of death." 

He described the condition as ‘the friend of the aged’, allowing them a merciful release 

from ‘those cold gradations of decay that make the last state of all so distressing’ 1. 

Pneumonia has been considered a health problem for ages. The outlook towards the 

disease has changed drastically with the availability of antibiotics and now cure is 

considered the rule and death, the exception. 

 

Whereas pneumonia in the elderly is frequently a terminal event in a patient 

disabled or dying as a result of some other incurable disease, this is clearly not usually 

the case in younger previously healthy patient groups, such as military recruits or 

students, in whom mortality is low. 

 

Pneumonia has been considered a health problem for ages. Despite being the 

cause of significant morbidity and mortality, Pneumonia is often misdiagnosed, 

mistreated, and underestimated. 

 

The pneumonia is typically classified as2 

1.  Community-acquired, 

2. Hospital-acquired, or Healthcare-associated. 
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Community-acquired pneumonia (CAP) is a major cause of morbidity and 

mortality worldwide. Community-acquired pneumonia (CAP) is a disease in which 

individuals who have not recently been hospitalized develop an infection of the lungs 

(pneumonia).Lower respiratory tract infections (LRTIs), including CAP, were ranked 

third in a list of the 30 leading causes of death worldwide in 1990. Mortality rates are low 

(< 2%) in CAP patients treated as outpatients, but are higher (5 to 20%) among patients 

hospitalized for CAP, and are highest (up to 50%) in patients admitted to the intensive 

care3.  

The importance CAP is increasing economically since it is considered the leading 

cause of absence to jobs, incapacity and activity restriction in developing countries. 

The condition imposes a heavy burden on the healthcare system in terms of its 

high cost both for diagnosing and treating the condition as well as for the hospital and 

ICU stay.4 This heavy cost points out the importance of predicting the need for 

hospitalization as well as the outcome of these patients. Prognostic scoring systems for 

CAP have been developed to address these issues. The two prominent tools for this 

purpose are the pneumonia severity index (PSI), developed in the USA after pneumonia 

outcome research trial (PORT), and the CURB-65 rule developed in the U.K. as 

“confusion, elevated blood urea nitrogen, elevated respiratory rate, low systolic or 

diastolic blood pressure (BP), and age over 65 years (CURB-65)” rule.5, 6 The two 

scoring approaches are viewed as being complementary, as each has different strengths 

and weaknesses. 
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OBJECTIVES 
 

1. To compare the prognostic value (need for ICU admission and mortality) of the 

pneumonia severity index and CURB-65 in the patients of community-acquired 

pneumonia. 

2. To test the applicability of pneumonia severity index and CURB-65 in the patients of 

community-acquired pneumonia. 
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REVIEW OF LITERATURE 

 

Definition 

Pneumonia is defined as an acute inflammation of the pulmonary parenchyma that 

can be caused by various infective and non-infective agents, presenting with physical and 

radiological features compatible with pulmonary consolidation of a part or parts of one or 

both lungs.7 

When the word ‘pneumonia’ is used in medical practice, it almost always refers to 

a syndrome caused by acute infection, usually bacterial, characterized by clinical and/or 

radiographic signs of consolidation of a part or parts of one or both lungs. Pneumonitis is 

occasionally used as a synonym for pneumonia, particularly when inflammation of the 

lung has resulted from a non-infectious cause, such as chemical or radiation injury. 

About 15 million children worldwide die each year as a consequence of acute 

respiratory infections, one-third of them from pneumonia, and 96% of these deaths occur 

in developing countries 8, 9. 

Certain sections of the community, such as drug abusers, are susceptible to 

pneumonia. This may arise due to ‘seeding’ of the lung by staphylococci or other 

organisms from right-sided infective endocarditis 10, or as a result of the aspiration of 

oropharyngeal contents while in a stuprose state, which may result in a predominantly 

anaerobic or Gram-negative pneumonia 

The death rates from pneumonia may be influenced by seasonal factors, being 

greater in the cold winter months than in the summer. This difference is more evident in 

lower socioeconomic groups and is unaccounted for by influenza epidemics alone 11. It is 
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possible that greater overcrowding and poorer ventilation in cold weather may be factors 

enabling the spread of infection. In contrast, pneumonia due to Legionella pneumophila 

tends to occur more commonly in the warmer months. 

 

Classification  

No categorization of pneumonia is entirely satisfactory (Table 1) but for 

descriptive purposes the classification should be both anatomical (the terms used 

communicate the extent and distribution of the process in the lung or lungs) and causal 

(the responsible microorganism is named). 

 

 

 

Fig 1: Morbid anatomist’s classification5 
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Table 1: Classifications of pneumonia.7 

Morbid anatomist’s 
classification 

Empiricist’s 
classification Behaviourist’s classification 

Lobar pneumonia Community-acquired 
pneumonia 

Easy pneumonia (responds to 
initial treatment) 

Segmental pneumonia Hospital-acquired 
(nosocomial) pneumonia 

Difficult pneumonia (fails to 
do so) 

Sub segmental pneumonia Aspiration pneumonia   

Bronchopneumonia Immunocompromised 
host pneumonia   

 

Table 2:  Causative Agents of CAP – Bacterial7 

Pneumococcal pneumonia  
Streptococcus pneumoniae  
 

Atypical pneumonia  
Legionella spp. (legionnaires’)  
Mycoplasma pneumoniae  
Chlamydia spp. 
Coxiella burnetii (Q fever). 
 
Staphylococcal pneumonia  
Staphylococcus aureus  
 
Gram-negative enteric pneumonia  
Klebsiella spp.  
Pseudomonas aeruginosa 
Escherichia coli 
Enterobacter spp. 
Serratia spp. 

Haemophilus influenzae pneumonia 
Moraxella catarrhalis pneumonia 
 

Anaerobic pneumonia (mixed flora) 
Bacteroides spp. 
Fusobacterium spp. 
Peptococcus spp. 
Peptostreptoccus spp. 
 
Mycobacterial pneumonia 
Mycobacterium tuberculosis. 
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Table 3  Causative Agents of CAP - Non-bacterial pneumonia7 

Sl No Causative Agents of CAP  

1    Viral pneumonia 

2    Influenza 

3    Measles 

4    Adenoviruses 

5    Varicella 

6    Cytomegalovirus 

7    Respiratory syncytial virus 

8    Parainfluenza virus 

9    Coronaviruses 

10    Coxsackie virus 

11    Rhinoviruses 

12    Epstein–Barr virus 

13    Herpes simplex virus 

14    Hantavirus, etc 

15    Bacteria-like and rickettsia-like pneumonia  

16    Fungal and actinomycotic pneumonia  

17    Parasitic pneumonia 

18  Chemical pneumonia, e.g. lipoid 

19  Physical pneumonia, e.g. ionizing radiation 
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The causal organism can only be guessed at when the patient is first seen and it is 

useful in this respect to classify the case as one of either community-acquired or hospital 

acquired (nosocomial) pneumonia. These two groups are not mutually exclusive for 

particular pathogens but the spectrum of infecting organisms in the two groups does vary, 

partly because the hospital population has selected disproportionate numbers of elderly 

patients and those whose bacterial flora has been modified as a result of their stay as well 

as those whose immune defences are compromised by severe underlying disease or 

suppressed by drugs. Nosocomial pneumonia is a particular problem in postoperative 

patients and in those treated in intensive care units, the latter group being highly 

susceptible to lower respiratory tract infection 12-14.  

The different lung pathogens found in hospitals result from the alteration in 

bacterial flora caused by the use of antibiotics and also often from the instrumentation or 

intubation of the upper airways of patients, which provides the organisms with easy 

access to the lungs. Such hospital-acquired infections are more frequently due to aerobic 

Gram negative bacilli and Staphylococcus aureus (increasingly methicillin resistant) 

compared with those acquired in the community 15-17.  

Community acquired pneumonia (CAP) is a common disorder with an incidence 

of about 20% to 30% in developing countries compared to an incidence of 3% to 4 % in 

developed countries.18,19 In children, most deaths (over two million a year) occur in 

newborn period. According to a World Health Organization estimate, one in three 

newborn deaths are from pneumonia. Mortality decreases with age until late adulthood, 

with the elderly at risk for CAP and its associated mortality20.  
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Community acquired pneumonia is defined as an acute illness acquired in the 

community with symptoms suggestive of LRTI (lower respiratory tract infection), 

together with presence of a chest radiograph of intra pulmonary shadowing which is 

likely to be new and has no clear alternative cause with symptoms occurring outside of 

the hospital or within 48 hours of hospital admission in a patient not residing in a long-

term care facility.7, 21
 

Lung defence mechanisms  

The host mechanisms has been classified based upon the location22:- 

Table 4 : Host Defence Mechanism 

Upper Airways 

Nasal hair 

Turbinates 

Mucociliary apparatus 

Location 

Immunoglobulin A (IgA) secretion 

Saliva 

Sloughing of epithelial cells 

Local complement production 

Interference from resident flora 

Oropharynx 

Conducting Airways 

Cough, epiglottic reflexes 

Sharp-angled branching of airways Trachea, bronchi 
Mucociliary apparatus 
Immunoglobulin production (IgG, IgM, IgA) 

 Lower Respiratory Tract 

Alveolar lining fluid (surfactant, Ig, complement, fibronectin) 

Cytokines (interleukin 1, tumour necrosis factor) 

Alveolar macrophages 

Polymorphonuclear leukocytes 

Terminal airways, 

alveoli 

Cell-mediated immunity 
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The host mechanisms can also be classified based upon the time and mechanism of 

operation22:-  

A. Mechanisms that operate at birth i.e, innate immunity 

1. In the nonimmune lung, removal of microbial organisms depends on entrapment 

in the mucous blanket and removal via the mucociliary elevator,  

2. Phagocytosis by alveolar macrophages that can kill and degrade organisms and 

remove them from the airspaces by migrating onto the mucociliary elevator, or  

3. phagocytosis and killing by neutrophils recruited by macrophage factors.  

4. Serum complement may enter the alveoli and be activated by the alternative 

pathway to provide the opsonin C3b that enhances phagocytosis. (5) Organisms, 

including those ingested by phagocytes, may reach the draining lymph nodes to 

initiate immune responses.  

 

B. Additional mechanisms operate after development of adaptive immunity 

1. Secreted IgA can block attachment of the microorganism to epithelium in the 

upper respiratory tract.  

2. In the lower respiratory tract, serum antibodies (IgM, IgG) are present in the 

alveolar lining fluid. They activate complement more efficiently by the classic 

pathway, yielding C3b. In addition, IgG is opsonic.  

3. The accumulation of immune T cells is important for controlling infections by 

viruses and other intracellular microorganisms. PMN, polymorphonuclear cells. 
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Invasion occurs as a result of 

 Defect in host defense mechanism 

 Overwhelming inoculum  

 

Fig 2: THE HOST DEFENSE MECHANISMS 

(Adapted From Kumar, Vinay, and Stanley L. 1915- Robbins. Robbins Basic Pathology. 8th ed. 

Philadelphia, PA: Saunders/Elsevier, 2007) 

 

Pathogenesis 

Pneumonia is predisposed by any condition that  

i. Reduces or suppresses the cough,  

ii. Impairs mucociliary activity,  

iii. Reduces the effective phagocytic activity of alveolar macrophages and 

neutrophils,   
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iv. Impairs immunoglobulin production. Potential pathogens reach the lung to cause 

pneumonia chiefly by microaspiration of secretions containing oropharyngeal 

flora, but also by overt aspiration, by inhalation from the environment, from a 

nebulizer or anaesthetic circuit and by blood spread. 23 

 

Aspiration and microaspiration: 

• It occurs following surgery, general anesthesia, tracheostomy, or the passage of 

endotracheal or nasogastric tube24. 

• Organisms like S. pneumoniae, H.influenza, S.aureus, anaerobic bacteria may 

exist commensally in oropharynx25-26. 

• Favourable conditions for infection may also be provided by chemical injury to 

the lungs resulting from overt gastric acid aspiration or by pulmonary oedema, 

and alcoholism is an important predisposing factor 27. 

 

Inhalation 

The inhalation of microbes contained in small particle aerosols is thought to be 

important in the transmission of viral infections and also in Legionella pneumonia. 

The inhalation of infected particles from animals may be responsible for psittacosis 

and Coxiella pneumonia (Q fever).  

Pathogens may also be introduced to the lower respiratory tract by contaminated 

nebulizer circuits or other respiratory equipment, this route being avoidable by proper 

preventive measures 28, 29. 
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Colonization: 

• It occurs in patients with pre-existing lung diseases like chronic bronchitis, 

emphysema, bronchiectasis, and cystic fibrosis 30. 

 

Blood spread: 

• Hematogenous spread- with gram negative and staphylococcal bacteremia31-33. 

• Patients with intravenous cannulae, chronic hemodialysis are more susceptible34. 

 

PATHOLOGY21 

4 phases: 

1. Edema: proteinaceous exudate and bacteria in the alveoli. 

2. Red hepatization:  Erythrocytes are present in the cellular intraalveolar exudate. 

Bacteria are occasionally seen. 

3. Gray hepatization:  

• No new erythrocytes are extravasating.  

• Neutrophil is the predominant cell, fibrin deposition is abundant, and 

bacteria have disappeared. 

• Corresponds with successful containment of the infection and 

improvement in gas exchange. 

4. Resolution: the macrophage is the dominant cell, and the debris of neutrophils, 

bacteria, and fibrin has been cleared. 
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Fig 3: Pathogenesis Of CAP 

(Adapted From Kumar, Vinay, and Stanley L. 1915- Robbins. Robbins Basic Pathology. 8th ed. 

Philadelphia, PA: Saunders/Elsevier, 2007.) 

ETIOLOGY 

The extensive list of potential etiologic agents in CAP includes bacteria, fungi, 

viruses, and protozoa8, 26. 

 

Most cases of CAP are caused by relatively few pathogens & include, 

1. S.pneumoniae, 

2. Haemophilusinfluenzae, 

3. Morexella catarahali 

4. S.aureus 

5. Gram-negative bacilli such as Klebsiella pneumoniae ,Pseudomonas aeruginosa. 
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The "Atypical" organisms include 

1. Mycoplasma pneumoniae, 

2. Chlamydophil pneumoniae, and 

3. Legionella spp. 

4. Respiratory viruses such as Influenza viruses, Adenoviruses, and Respiratory 

Syncytial Viruses (RSVs) 

  

Table 5 -Microbial Causes of Community-Acquired Pneumonia, by Site of Care9 

 

Anaerobes play a significant role only when an episode of aspiration has occurred 

days to weeks before onset of pneumonia. The combination of an unprotected airway 

(e.g., in patients with alcohol or drug overdose or a seizure disorder) and significant 

gingivitis constitutes the major risk factor. Anaerobic pneumonias are often complicated 

by abscess formation and significant empyema or par pneumonic effusions38. 
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HIGH-RISK GROUPS39 

• Age older than 65 years 

• Smoke cigarettes 

• malnourished due to health conditions 

• underlying lung disease, including cystic fibrosis, asthma, or chronic obstructive 

pulmonary disease (emphysema) 

• other underlying medical problems, including diabetes or heart disease 

• Have a weakened immune system due to HIV, organ transplant, chemotherapy, or 

chronic steroid use 

• difficulty coughing due to stroke, sedating drugs or alcohol, or limited mobility 

• Have had a recent viral upper respiratory tract infection including influenza 

 

DIAGNOSIS 

Recommended Tests for more severely ill and hospitalized patients with community-

acquired pneumonia40:- 

1. Chest Radiography 

2. Sputum culture and sensitivity 

3. Blood culture 

4. Blood gas 

5. Routine haematology and biochemistry 

6. Rapid urine antigen testing for S. pneumonia and Leigionella spp. serogroup 1 

7. Thoracocentesis for pl. effusions 
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Markers of severity in pneumonia at initial assessment 

 

The lengths to which the clinician is prepared to investigate the microbiological cause 

of a case of pneumonia is likely to be determined by the severity of the illness at 

presentation40. 

• Altered mental state/confusion 

• Tachypnea ~30 breaths/min  

• Hypotension,(SBP <90 mmHg, DBP < 60mmHg or need for vasopressors) 

• Pao2  <60mmHg 

• Pac02 >6.5 kPa (50mmHg)  or consideration of the need for mechanical 

ventilation  

• Chest radiograph shows more than one lobe involved or rapid progression41 

• Evidence of renal insufficiency (serum urea~7mmol/L' low urine  output < 20 

mL/h ) 

• Need for admission to intensive care unit  
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Table 6 – Investigation Protocol7 

 

Etiologic Diagnosis38,42 

The etiology of pneumonia usually cannot be determined on the basis of clinical 

presentation; instead, the physician must rely upon the laboratory, no data exist to show 

that treatment directed at a specific pathogen is statistically superior to empirical therapy.  
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Gram's Stain and Culture of Sputum 43 

The main purpose of the sputum Gram's stain is to ensure that a sample is suitable 

for culture. 

However, Gram's staining may also help to identify certain pathogens (e.g., S. 

pneumoniae, S. aureus, and gram-negative bacteria) by their characteristic appearance. 

To be adequate for culture,a sputum sample must have >25 neutrophils and <10 

squamous epithelial cells per low power field44. The sensitivity and specificity of the 

sputum Gram's stain and culture are highly variable45; even in cases of proven bacteremic 

pneumococcal pneumonia, the yield of positive cultures from sputum samples is < 50%. 

Some patients may not be able to produce an appropriate expectorated sputum sample. 

Others may already have started a course of antibiotics, which can interfere with results, 

at the time a sample is obtained.  

The greatest benefit of staining and culturing respiratory secretions is to alert the 

physician of unsuspected and/or resistant pathogens and to permit appropriate 

modification of therapy. Other stains and cultures may be useful as well. For suspected 

tuberculosis or fungal infection, specific stains are available. Cultures of pleural fluid 

obtained from effusions >1 cm in height on a lateral decubitus chest radiograph may also 

be helpful. 
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Figures 4 : Gram Stain Showing Streptooccus pneumoniae 

          

Figures 5: Gram Stain Depiction of Haemophillus Pneumoniae 
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Blood Cultures45 

The yield from blood cultures, even those obtained before antibiotic therapy, is 

disappointingly low. Only 5–14% of cultures of blood from patients hospitalized with 

CAP are positive, and the most frequently isolated pathogen is S. pneumonia. Since 

recommended empirical regimens all provide pneumococcal coverage, a blood culture 

positive for this pathogen has little, if any, effect on clinical outcome. However, 

susceptibility data may allow a switch from a broader-spectrum regimen to penicillin in 

appropriate cases. Because of the low yield and the lack of significant impact on 

outcome, blood cultures are no longer considered must for all hospitalized CAP patients. 

Certain high-risk patients—including those with neutropenia secondary to pneumonia, 

asplenia, or complement deficiencies; chronic liver disease; or severe CAP—should have 

blood cultured. 

 

Antigen Tests44 

Two commercially available tests detect pneumococcal and certain Legionella 

antigens in urine. The test for Legionella pneumophila detects only serogroup 1, but this 

serogroup accounts for most community-acquired cases of Legionnaires' disease. The 

sensitivity and specificity of the Legionella urine antigen test are as high as 90% and 

99%, respectively. The pneumococcal urine antigen test is also quite sensitive and 

specific (80% and >90%, respectively). Both tests can detect antigen even after the 

initiation of appropriate antibiotic therapy and after weeks of illness. Other antigen tests 

include a rapid test for influenza virus and direct fluorescent antibody tests for influenza 

virus and RSV. 
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Polymerase Chain Reaction46 

Polymerase chain reaction (PCR) tests are available for a number of pathogens, 

including L. pneumophila and mycobacteria. However, the use of these PCR assays is 

generally limited to research studies. 

 

Serology42 

A fourfold rise in specific IgM antibody titer between acute- and convalescent-

phase serum samples is generally considered diagnostic of infection with the pathogen in 

question. 

Chest radiography 

Chest radiographs should be obtained in all patients with suspected community-

acquired pneumonia (CAP) to exclude conditions that mimic CAP and to confirm the 

presence of an infiltrate compatible with the presentation of CAP. Patients presenting 

very early with CAP may have negative findings on chest radiography. In these patients, 

repeat chest radiography within 24 hours. 

Chest radiography assists with the differentiation of viral pneumonias from non-viral 

pneumonias.  

• Viral pneumonias display few or no infiltrates on chest radiography, but when 

infiltrates are present, they are almost always bilateral, perihilar, symmetric, and 

interstitial 
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• Bacterial pneumonias have a predominantly focal segmental or lobar distribution. 

In contrast, typical or atypical pathogens produce a lobar or segmental pattern on 

chest radiography, with or without consolidation or pleural effusion. 

• Pneumatoceles suggest infection with S. aureus, and an upper-lobe cavitating 

lesion suggests tuberculosis. 

• Radiographic response to treatment usually lags well behind clinical improvement 

and pneumococcal pneumonia may take 6 weeks to clear on the chest film. 

Persistent, recurrent or worsening shadowing may indicate either inappropriate treatment 

or bronchial obstruction by a foreign body or, more commonly, tumour particularly in 

patients over the age of 60 years 48.  Here are few examples non homogenous 

opacifications suggestive of community acquired pneumonia:- 

 

 

 

 

 

 

Figure 6 : Chest Radiographs showing Consolidation 

 

Radiographic Depiction of CAP 
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Biomarkers 

These are typically performed if, based on extrapulmonary findings, atypical 

community-acquired pneumonia (CAP) is suspected. 

Workup should include serum transaminase levels, serum phosphorous levels, 

urinalysis, ferritin levels, creatine phosphokinase (CPK) levels, C-reactive protein (CRP) 

levels, and cold agglutinin titers. 

• The two currently in use are C-reactive protein(CRP) and procalcitonin (PCT). 

• CRP may be of use in the identification of worsening disease or treatment failure. 

• PCT may play a role in determining the need for antibacterial therapy. 

• Hypophosphataemia may also occur 49.   

• Hyponatraemia due to inappropriate antidiuretic hormone (ADH) secretion may 

occur in any pneumonia and is notably more common in Legionella infection. 

Treatment 

Site of Care 

The mortality of patients with severe Community Acquired Pneumonia(CAP) 

requiring admission to an intensive care unit (ICU) is high. This is likely to be 

particularly evident in a developing country like ours where availability of ICU beds is 

limited and only critically ill patients in need of assisted ventilation are admitted.50,51 

Concurrently, delay in ICU admission of CAP patients has been shown to be associated 

with increased mortality. 52-54 Certain patients clearly can be managed at home, and others 

clearly require treatment in the hospital, but the choice is sometimes difficult. Tools that 

objectively assess the risk of adverse outcomes, including severe illness and death, help 

to identify patients who will benefit from hospital care.  
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Patients with severe CAP, including children who require invasive ventilation via 

a non-permanent artificial airway, require admission to an intensive care unit (ICU). 

Oxygen and/or ventilatory support may be required. 55 

In the initial management of patients with suspected CAP the clinician is faced 

with diagnostic and prognostic challenges, each challenge corresponding to a specific 

management decision. This emphasises the importance of prompt, accurate diagnosis and 

severity of illness which corresponds to decisions regarding the intensity of management. 

The decision regarding the most appropriate site of care, including whether admission to 

hospital is warranted, is the first and single most important decision in the overall 

management of CAP. It has consequences both for the level of treatment received by the 

patient as well as the overall costs of treatment.57 

An unchanged mortality of 4% to 21%58,59 in-hospital treated CAP has renewed 

the interest in studying prognostic factors associated with fatal outcome. 

The first landmark study to prognosticate patients of CAP was conducted by the 

Research Committee of the BTS in 1982.26 In this study60 comprising of 453 adults in 25 

British hospitals, patients had a 21-fold increased risk of death if they had two of the 

following at admission: respiratory rate >30/min, diastolic BP <60mmHg, urea 

>7mmol/L. On the basis of these findings, BTS1 rule was constructed by selecting three 

factors, which were highly associated with death at admission, namely, respiratory rate 

>30/min at admission; diastolic blood pressure <60mmHg, and blood urea level 

>7mmol/L. This rule yielded the highest value among any of the rules tested in the 

Youden index, a statistic combining sensitivity and specificity for selection of an optimal 

rule, assuming equal importance of sensitivity and specificity.61 When the first rule was 
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modified to use only three most predictive features (‘confusion’ replacing 

‘urea>7mmol/L), immediate application was possible with this second rule referred to as 

BTS2 rule. This modified rule had the highest overall accuracy (93%) and the highest 

specificity (94%) of any rule tested, but correctly identified only 39% of the patients who 

died; a positive rule was associated with a relative risk of death of 10.2.  

These two rules were compared with a more complicated one suggested by 

Macfarlane,62 which required at least three of the following factors: (i) confusion on 

examination, (ii) white blood cell count >10x109/L or lymphocytes >1x109/L; (iii) 

arterial oxygen tension (PaO2) 6.6KPa; and (iv) blood urea level >7mmol/L. It showed 

an overall accuracy of 87%, but identified only 50% of the patients who died, and was 

associated with a relative risk of death of 6.4. Neill et al37 derived a modified BTS rule 

(mBTSr) in which severe CAP was suggested by the presence of two or more of: (i) 

confusion, (ii) respiratory rate >30/ minute, (iii) diastolic BP <60mmHg; and (iv) blood 

urea >7mmol/L at the time of admission.  

Subsequently, CURB criteria (confusion, urea, respiratory rate and blood 

pressure) were developed which were similar to mBTSr, but systolic BP <90mmHg was 

added (either systolic BP <90mmHg or diastolic BP <60mmHg scores 1). Authors30 also 

suggested CURB-65 where an age >65 years was given additional score of 1, making a 

total score of 5.  

A major breakthrough was achieved only after the transformation of these rules 

into a risk score, which resulted from adding one point for each of these parameters 

(CURB or for patients aged >65 years CURB-65) by Lim and co-workers.6,63  
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The scoring system consists of a six-point score determined at the time of initial 

presentation. CURB 65 is a modification of the British Thoracic Society (BTS) rule in 

assessing pneumonia mortality risk. Developed by Lim et al., the CURB 65 evaluates the 

risk of mortality in CAP by assigning a score of 1 for each of the five parameters i.e. 

Presence of confusion (C) , Blood urea nitrogen (U) >7 mmol/L , Respiratory rate (R) 

≥30/min , Blood pressure (B) <90 mmHg systolic or ≤60 mmHg diastolic. The patients 

are assigned classes based on total score i.e. scores 0-1 as class I, scores 2-3 as class II 

and scores 4-5 as class III.64 

 

 

 

Table 7- CURB-65 criteria Scoring 

 

Pneumonia Severity Index is designed to predict CAP mortality and identify 

patients who are at a low risk of death and thus provide outpatient care for this cohort. It 

is a mortality prediction tool that was first introduced by Fine et al. in 1997. The rule was 

validated with 1991 data on 38,039 inpatients and with data on 2287 inpatients and 

outpatients in the Pneumonia Patient Outcomes Research Team (PORT) cohort 

study.56The original role of the PSI was to identify those patients at a low risk of 
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mortality who, therefore, could safely be treated as out-patients. The PSI was 

subsequently confirmed to make valid predictions of mortality by several authors, 

although in some reports mortality rates were somewhat lower in the highest risk 

group.65-67  

 

The rule stratifies patients into five classes of risk for death within 30 days of 

presentation. The lowest risk class (risk class I) comprises patients who are younger than 

50 years of age, have none of the five important coexisting illnesses and have normal 

mental status and normal or only mildly abnormal vital signs at presentation. Assignment 

to the remaining risk classes depends on the presence or absence of a set of medical 

history, physical examination, and laboratory findings. Finally, the PSI was also shown to 

predict long-term outcomes of CAP.68 A major limitation of the PSI is the unbalanced 

impact of age on the score, resulting in a potential underestimation of severe pneumonia, 

particularly in younger otherwise healthy individuals.65 Nevertheless, the PSI is currently 

recommended as a tool of severity assessment in the Infectious Diseases Society of 

America (IDSA) guidelines.69,70 

 

The PSI score is assigned after assessing the patient with the PORT prediction 

rule. The scores for each of the point are assigned and total score is calculated. Based on 

the total points, the approach for site-of care is made. Patients with total point less than 

50 are in class I, between 51-90 in class II, between 71-90 in class III, 91-130 in class IV 

and more than 130 in class V. 



  29

 

TABLE 8 : PORT PREDICTION RULE5 
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Initial Antibiotic Management 

 

Initial therapy is usually empirical and is designed to cover the most likely 

pathogens . In all cases, antibiotic treatment should be initiated as expeditiously as 

possible71. 

 

Empirical Antibiotic Treatment of Community-Acquired Pneumonia 

 

OUTPATIENT MANAGEMENT 

1. Previously healthy patients without comorbidities and no use of antimicrobials 

within the prior 3 months A macrolide (preferred) (e.g., clarithromycin, extended 

release, 1000 mg orally each day for at least 5 days, or azithromycin, 500 mg 

orally on day 1, followed by 250 mg orally each day on days 2-5) Doxycycline, 

100 mg orally twice daily for at least 5 days 

2. Presence of comorbidities such as chronic cardiopulmonary, liver, or renal 

disease; diabetes mellitus; alcoholism; malignancies; asplenia; immuno 

suppressive conditions or drugs; or use of antimicrobials in the prior 3 months (if 

so, select an alternative agent from a different class) A respiratory 

fluoroquinolone (oral moxifloxacin, 400 mg/day, or gemifloxacin, 320 mg/day, or 

levofloxacin, 750 mg daily for at least 5 days), or A β-lactam (e.g., ceftriaxone, 1-

2 g IM each day for at least 5 days) plus a macrolide (e.g., azithromycin, 500 mg 

orally on day 1, followed by 250 mg orally each day on days 2-5) 
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3. In regions with a high rate (>25%) of infection with high-level (MIC ≥16 mg/ 

mL) macrolide-resistant Streptococcus pneumoniae, consider an alternative agent 

as noted under (2) for patients without comorbidities. 

 

INPATIENTS, NON-ICU MANAGEMENT 

1. A respiratory fluoroquinolone (moxifloxacin, 400 mg/day, or gemifloxacin, 320 

mg/day, or levofloxacin, 750 mg IV for 2 days followed by oral for at least 5 days 

total), or  

2. A β-lactam (e.g., ceftriaxone 1-2 g IV daily for at least 1-2 days, followed by 1-2 

g IM daily for at least 5 days total), plus A macrolide (azithromycin, 500 mg IV 

each day for at least 2 days, followed by 500 mg orally each day for a total of at 

least 5 days) 

INPATIENTS—ICU MANAGEMENT 

1. A β-lactam (cefotaxime, 1-2 g IV every 6-8 hr, or ceftriaxone, 1-2 g IV each day, 

or ampicillin-sulbactam, 1.5-3 g IV every 6 hours, up to maximum of 4 g of 

sulbactam/day, for 7-14 days, plus Either azithromycin, 500 mg IV each day for at 

least 2 days, followed by 500 mg orally each day for a total of at least 5 days, or a 

respiratory fluoroquinolone (e.g. moxifloxacin, 400 mg/day, or gemifloxacin, 320 

mg/day, or levofloxacin, 750 mg IV daily for 7-14 days) 

2. For penicillin-allergic individuals, a respiratory fluoroquinolone (e.g., 

moxifloxacin, 400 mg/day, or gemifloxacin, 320 mg/day, or levofloxacin, 750 mg 

IV daily for 7-14 days) and aztreonam, 2 g IV every 6-8 hr for 7-14 days, are 

recommended. 
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SPECIAL CONCERNS 

If Pseudomonas species infection is a concern: 

1. An antipneumococcal, antipseudomonal β-lactam (piperacillin-tazobactam, 3.375 

g IV every 6 hr, or cefepime, 1-2 g every 12 hr, or imipenem, 500 mg every 6 hr 

or 1 g every 8 hr, or meropenem, 1 g IV every 8 hr), plus either ciprofloxacin, 400 

mg IV every 8 hr, or levofloxacin, 500-750 mg IV every day, for 7-14 days, or 

 

2. The above β-lactam plus an aminoglycoside (e.g., gentamicin, 7 mg/kg/day in 

three divided doses, with monitoring to maintain trough levels lower than 1 

µg/mL, or tobramycin, 7 mg/kg/day in three divided doses, with monitoring to 

maintain trough levels lower than 1 µg/mL) and azithromycin (500 mg IV each 

day for at least 2 days, followed by 500 mg orally each day) for 7-14 days, or 

 

3. The above β-lactam plus an aminoglycoside (as described above) and an 

antipneumococcal fluoroquinolone (ciprofloxacin, 400 mg IV every 8 hr, or 

levofloxacin, 500-750 mg IV every day) for 7-14 days For penicillin-allergic 

patients, use aztreonam, 2 g IV every 6-8 hr for 7-14 days, instead of the β-

lactam. 

 

If community-acquired methicillin-resistant Staphylococcus aureus is a 

consideration, add vancomycin, 15 mg/kg every 12 hr with monitoring to maintain trough 

at 15-20 µg/mL, or linezolid, 600 mg every 12 hr, for 7-14 days44. 
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The duration of treatment for CAP 

Patients have usually been treated for 10–14 days, but recent studies with 

fluoroquinolones and telithromycin suggest that a 5-day course is sufficient for otherwise 

uncomplicated CAP. Most patients with CAP who are admitted to the hospital are treated 

with intravenous medications initially and then complete a 12-day oral course of therapy 

for a total of 14 days of combined intravenous and oral therapy72. A longer course is 

required for patients with bacteremia, metastatic infection, or infection with a particularly 

virulent pathogen, such as P. aeruginosa or CA-MRSA73. Longer-term therapy should 

also be considered if initial treatment was ineffective and in most cases of severe CAP. 

Patients may be discharged from the hospital once they are clinically stable and have no 

active medical problems requiring ongoing hospital care. 

The site of residence after discharge (in a nursing home, at home with family, at home 

alone) is an important consideration, particularly for elderly patients. 

 

General Considerations74 

Most experts feel that coverage should be divided against typical and atypical 

CAP pathogens75. In addition to appropriate antimicrobial therapy, certain general 

considerations apply in dealing with CAP . Adequate hydration, oxygen therapy for 

hypoxemia, and assisted ventilation when necessary are critical to the success of therapy. 

Patients with severe CAP who remain hypotensive despite fluid resuscitation may have 

adrenal insufficiency and may respond to glucocorticoid treatment. 
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Failure to Improve75 

Patients who are slow to respond to therapy should be reevaluated at about day 3 

(sooner if their condition is worsening rather than simply not improving), and a number 

of possible scenarios should be considered. 

1. Is this a noninfectious condition?  

2. If this is an infection, is the correct pathogen being targeted?  

3. s this a superinfection with a new nosocomial pathogen? 

A number of noninfectious conditions can mimic pneumonia. 

They are  

• Pulmonary edema,  

• Pulmonary embolism,  

• Lung carcinoma,  

• Hypersensitivity pneumonitis, and  

• Connective tissue disease involving the lungs. 

 

If the patient has CAP and treatment is aimed at the correct pathogen, the lack of 

response may be explained in a number of ways. 

The pathogen may be resistant to the drug selected 76, or a sequestered focus (e.g., a 

lung abscess or empyema) may be blocking access of the antibiotic(s) to the pathogen. 

Alternatively, the patient may be getting either the wrong drug or the correct drug at the 

wrong dose or frequency of administration77. It is also possible that CAP is the correct 

diagnosis but that a different pathogen (e.g., M. tuberculosis or a fungus) is the cause. 
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In addition, nosocomial superinfections—both pulmonary and extrapulmonary—are 

possible explanations for persistence31. In all cases of delayed response or deteriorating 

condition, the patient must be carefully reassessed and appropriate studies initiated. 

These studies may include such diverse procedures as CT and bronchoscopy 

Complications5 

Complications in CAP depend on the infecting pathogen and patient health. For 

example, empyema can occur with Streptococcus pneumoniae, Klebsiella pneumoniae, 

and group A streptococcal CAP. (K pneumoniae infections occur in patients with chronic 

alcoholism.) Cavitation is not a feature of pneumococcal pneumonia, but it is a normal 

part of the disease process in K pneumoniae infections. 

Myocardial infarction can be precipitated by fever due to community-acquired 

pneumonia (CAP). 

Patients with CAP who have impaired splenic function may develop 

overwhelming pneumococcal sepsis, potentially leading to death within 12-24 hours, 

regardless of the antimicrobial regimen used. 

As in other severe infections, common complications of severe CAP include 

1) Respiratory failure,  

2) Shock and  

3) Multi-organ failure  

4) Bleeding diatheses 

5) Exacerbation of comorbid illnesses. 

6) Metastatic infection 

7) Lung abscess 
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8) Complicated pleural effusion. 

9) Metastatic infection (e.g., brain abscess or endocarditis), although unusual, 

deserves immediate attention, with a detailed workup and proper treatment.     

Lung abscess may occur in association with aspiration or with infection 

caused by a single CAP pathogen, such CA-MRSA, P. aeruginosa, or (rarely) 

S. pneumoniae. 

10) Myocardial infarction 

In aspiration pneumonia, an infiltrate develops in a patient at increased risk of 

oropharyngeal aspiration. This occurs when a patient inhales material from the 

oropharynx that is colonized by upper airway flora. 

The risk of aspiration is indirectly related to the level of consciousness of the 

patient (ie, decreasing Glasgow Coma score is related with increased risk of aspiration)77. 

Aspiration pneumonia is typically a mixed polymicrobial infection involving both 

aerobes and anaerobes and antibiotics that cover the known or suspected pathogens 

should be administered. 

A significant pleural effusion should be tapped for both diagnostic and therapeutic 

purposes. 

If the fluid has a 

1. pH of <7, 

2. a glucose level of <2.2 mmol/L, and 

3. a lactate dehydrogenase concentration of >1000 U/L or 

4. if bacteria are seen or cultured, then the fluid should be drained; a chest tube is 

usually required78. 
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Follow-Up 

Fever and leukocytosis usually resolve within 2 and 4 days, respectively, in 

otherwise healthy patients with CAP, but physical findings may persist longer. Chest 

radiographic abnormalities are slowest to resolve and may require 4–12 weeks to clear, 

with the speed of clearance depending on the patient's age and underlying lung disease 

For a patient whose condition is improving and who (if hospitalized) has been 

discharged, a follow-up radiograph can be done 4–6 weeks later. If relapse or recurrence 

is documented, particularly in the same lung segment, the possibility of an underlying 

neoplasm must be considered. 

Vaccines 

Pneumococcal vaccines prevent pneumococcal bacteremia but not necessarily 

pneumococcal pneumonia79.Two pneumococcal vaccines are approved in the United 

States. Prevnar 13, a pneumococcal 13-valent conjugate vaccine is approved for children 

aged 6 weeks to 5 years and adults aged 50 years or older. The 23-valent vaccine 

(Pneumovax 23) is approved for adults aged 50 years or older and persons aged 2 years 

or older who are at increased risk for pneumococcal disease. 

On October 12, 2012, the Advisory Committee on Immunization Practices (ACIP) 

published updated recommendations for pneumococcal vaccination of high-risk adults. 

The committee now recommends routine use of Prevnar 13 in addition to the previously 

recommended Pneumovax 23 for adults aged 19 years and older with immuno 

compromising conditions (eg, HIV, cancer, renal disease), functional or anatomic 

asplenia, cerebrospinal fluid leaks, or cochlear implants. Patients who have not 

previously received either vaccine should be given 1 dose of Prevnar 13 followed by 1 
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dose of Pneumovax 23 after at least 8 weeks. In patients who have previously received 

Pneumovax 23 vaccine, administer 1 dose of Prevnar 13 at least 1 year after the last 

Pneumovax 23 dose80. 

On August 13, 2014, the ACIP recommended routine use of pneumococcal 

vaccine 13-valent (PCV13 [Prevnar 13) in patients aged 65 years or older81. PCV13 

should be administered in series with the 23-valent pneumococcal vaccine polyvalent 

(PPSV23 [Pneumovax23]), the vaccine currently recommended for adults aged 65 years 

or older. PCV13 was approved by the FDA in late 2011 for use among adults aged 50 

years or older. In June 2014, the results of a randomized placebo-controlled trial 

evaluating efficacy of PCV13 for preventing community-acquired pneumonia among 

approximately 85,000 adults aged 65 years or older with no prior pneumococcal 

vaccination history (CAPiTA trial) became available and were presented to ACIP82. 
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MATERIALS AND METHODS 

 

SOURCE OF DATA 

         

 Eighty patients who were diagnosed to be having community-acquired 

pneumonia admitted in R L Jalappa Hospital satisfying the aforementioned criteria were 

included in the study. The study was undertaken over the duration of one year. 

 

Sample size has been calculated using the following formula where zcrit and z 

pwr are cut-off points along the x axis of a standard normal probability distribution that 

demarcate probabilities matching the specified significance criterion and statistical 

power, respectively, p1 and p2 are pre-study estimates of the two proportions to be 

compared,  

D=( p1- p2) (i.e., the minimum expected difference) and p=(p1+p2)/2. 

 

A significance criterion of 0.05 and a power of 0.90 was chosen. 

 

METHOD OF COLLECTION OF DATA 

         Patients aged 18 years or more diagnosed with community acquired pneumonia 

on the grounds of the inclusion criteria were enrolled in the study. Those whose diagnosis 

changed during the course of treatment or who later fit into the exclusion criteria were 

excluded.  
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Patients were diagnosed as suffering from CAP if they have :- 

i. Fever or hypothermia, tachypnoea, cough with or without sputum, 

dyspnoea, chest discomfort, sweats or rigors (or both). 

ii.  Bronchial breath sounds or inspiratory crackles on chest auscultation. 

iii.  Parenchymal opacity on chest radiograph. 

iv. Symptoms occured outside of the hospital or within 48 hours of hospital 

admission in a patient not residing in a long-term care facility. 

At the time of initial evaluation, the selected patients underwent a complete 

clinical history and examination; chest radiograph (postero-anterior or antero-posterior 

views) at presentation; electrocardiogram; arterial blood gas analysis and serum 

electrolyte measurement; sputum for gram staining and culture; complete blood counts, 

blood urea nitrogen and serum creatinine; fasting blood glucose.  

For performing ABG (arterial blood gas analysis) analysis best care practices 

were followed. Precautions set by the institution to be used while handling body fluids 

were followed strictly. Modified Allen’s test was performed in the limb selected for the 

procedure. The patient's radial pulse was palpated with the index and middle finger pads 

of the non-dominant hand. After visualizing the direction of the artery, and the desired 

puncture site was cleaned. The needle was inserted just under the skin at a 45º angle, aiming in 

the direction of the artery, while palpating the radial pulse proximal to the puncture site with the 

non-dominant hand. After 2-3 mL of arterial blood has been obtained, the needle was removed.  

 As required patients were connected to mechanical ventilatory support and tidal 

volume(6ml/kg body weight) and PEEP was set according to patient’s need to maintain 

oxygen Saturation (88-95%), plateau pressures(<30cmH2O) and respiratory rate <35/min 

according to standard treatment protocol. 
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        A questionnaire with demographic information, clinical signs and symptoms, 

laboratory and radiographic findings was completed for each patient. Each patient was 

assessed with both the scoring systems and total score for each patient for each scoring 

system was calculated. The patients' clinical outcome was also recorded within two 

weeks after admission. 

            

Figure 7: Ionotropic and Ventilatory Support being given to a patient of CAP 
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A 

     

B 

 Figure 8 : A- Arterial Blood Gas Analyzer(ABL 80 Flex)  

B - Depiction of Femoral and Radial Arterial Blood Sampling 
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A 

 

B 

Figure 9: A - Radiographic Depiction of Bilateral Homogenous Consolidation 

suggestive of CAP 

B – ECG showing Sinus Tachycardia  
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INCLUSION CRITERIA 

1. Age more than 18yrs 

2. Patients with clinical diagnosis of Pneumonia and chest radiograph 

consistent with diagnosis of Pneumonia.  

 

EXCLUSION CRITERIA 

1. Chronically immunosuppressed patients (patients on steroids ,neutropaenic 

patients, immunosuppressive agents)  

2. Patients hospitalized within previous 14 days  

3. Patients with alternate diagnosis during follow up 

4.  Patients diagnosed with chronic obstructive pulmonary disease. 

 

Investigations conducted on patients 

1. Chest radiograph (postero-anterior or anterio-posterior view) at presentation; 

2. Electrocardiogram; 

3. Arterial blood gas analysis and serum electrolyte measurement; 

4. Complete blood counts, 

5. Blood urea and serum creatinine; 

6. Fasting blood glucose. 

 

STUDY DESIGN 

         It is a Hospital-based prospective observational study. 
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STATISTICAL METHODS:  

Data was entered into Microsoft excel data sheet and was analysed using SPSS 22 

version software. Categorical data was represented in the form of Frequencies and 

proportions. Chi-square was used as test of significance. Continuous data was represented 

as mean and SD. Independent t test was used as test of significance to identify the mean 

difference between two groups. p value <0.05 was considered as statistically significant. 

ROC curve was plotted to find the area under curve and sensitivity and specificity of PSI 

and CURB – 65 Score with respect to ICU Stay, Requirement of Ventilator use and 

Mortality. 
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RESULTS 

 

In the study a total of 95 cases were evaluated. 80 subjects with Community 

Acquired Pneumonia (CAP) was included in the study who satisfied the inclusion 

criteria. 15 cases were excluded in accordance with the exclusion criteria. 

Table 9: Age Distribution of subjects 

Age Distribution Frequency Percent 

< 30 Yrs 9 11.3 

31 to 40 Yrs 17 21.3 

41 to 50 Yrs 10 12.5 

51 to 60 Yrs 20 25.0 

> 60 Yrs 24 30.0 

Total 80 100.0 
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Graph 1: Bar diagram showing Age distribution of subjects 

In the study Majority of subjects (70%) were less than 60 yrs of age with 30% in 

the age group > 60 years. 25% were in 51 to 60 years. Least no of subjects were in the 

age group < 30 years.  
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Table 10: Gender distribution of subjects 

 

Gender Frequency Percent 

Female 37 46.3 

Male 43 53.8 

Total 80 100.0 

 

 

 

Graph 2: Pie diagram showing Gender distribution of subjects 

(in Percentages) 

Majority (53.8%) of subjects were males and 46.3% were females. This is similar 

to the demographic distribution of people with respect to gender in the study population 

(adults residing in Kolar district). 
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Table 11: Symptoms in Subjects 

 

Symptomatology Yes Percent No Percent 

Fever 74 92.5% 6 7.5% 

Altered sensorium 24 30.0% 56 70.0% 

Breathlessness 57 71.2% 23 28.7% 

Cough 78 97.5% 2 2.5% 

 
 

 

Graph 3: Bar diagram showing Symptoms in Subjects 

In the study 92.5% had fever, 30% had altered sensorium, 71.2% had 

breathlessness and 97.5% had cough, among which 91% had expectoration and 15% had 

haemoptysis.  Fever and cough with expectoration were thus the most common 

symptoms of CAP in our study. 
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Table 12: Comorbidities in Subjects 
 

 

 

 

 

 

 

 

 

 

 

 

Graph 4: Comorbidities in Subjects 

In our study 23.7% had diabetes mellitus, 25% had HTN, 5% had CCF, 2.5% had 

CKD and 1.3% had Cor pulmonale, Bronchial asthma (BA), Pulmonary TB and 

splenectomy respectively, thus diabetes mellitus and hypertension were the most 

common associated comorbidities.  

Comorbidities Frequency Percent (%) 

Devoid of any comorbidities 51 63.7 

DM 19 23.7 

HTN 20 25 

CCF 4 5 

CKD 2 2.5 

Cor pulmonale 1 1.3 

BA 1 1.3 

Pulmonary TB 1 1.3 

Post Splenectomy 1 1.3 
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Table 13: Personal History of subjects 

 

Personal History Frequency Percent 

No Habits  59 73.8 

Smoking 11 13.8 

Alcoholic 2 2.5 

Smoking & Alcohol 8 10.0 

Total 80 100.0 

 

Graph 5: Bar diagram showing Personal History of subjects  

 

 

Smoking history was present in 13.8% of subjects and 2.5% were alcoholic and 

10% were both alcoholic and Smokers. 
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Table 14: Mean and SD of Various Parameters 

 

Vital Parameters Mean SD 

Pulse Rate 107.85 21.35 

SBP 113.88 30.43 

Temperature  98.49 2.29 

Respiratory Rate 33.17 11.00 

SpO2 85.11 17.18 

pH 7.28 0.18 

PaO2 83.71 29.90 

PaCo2 46.76 24.76 

B.Urea 55.43 39.94 

BUN 25.90 18.66 

S.Creatinine  2.12 2.68 

Serum Sodium  132.57 6.99 

Serum Potassium  4.40 0.97 

Blood Glucose  162.36 101.91 

Serum Albumin  3.21 0.75 

 

The above tables mean and standard deviation of various quantitative parameters 

in the study. Variations in the Systolic BP, Respiratory Rate, pH and PaO2 were directly 

related to the outcome of the patient with poor outcome associated with both the extremes 

of distribution. 
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Graph 6: Bar diagram showing Vital signs 

 

The average Pulse Rate obtained in the cases was 107.85 per minute i.e. 

Tachycardia was observed in the majority of the patients presenting with CAP.  

An increased Respiratory Rate with an average of 33.17 cycles per minute was 

observed i.e. Tachypnea was present in majority of cases of CAP. The mean arterial 

oxygen saturation of the patients at the time of presentation was 85.11%, which is 11% 

less than the lower limit of the normal range (96 -100 %). 

Mean axillary temperature is within the normal limits, thus making it a poor 

marker for the severity of CAP, although an association was noted between low systolic 

blood pressure and low axillary temperature. 
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Graph 7: Bar diagram showing Metabolic Profile of subjects 

 

Similarly mean pH observed was 7.28 which was less than the average (7.35 – 

7.45). Partial pressure of oxygen (PaO2 or pO2) was noted within its standardised range of 

75 - 100 mmHg, i.e. an average of 83.71 mmHg. The Partial pressure of CO2 (PaCO2 or 

pCO2) was observed with an average value of 46.76 which was more than the standard 

range 35-45 mmHg. 
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Graph 8: Bar diagram showing Renal/ Electrolyte and Glycemic Profile of subjects 

 

The Renal parameters of the patients were deranged with average Blood Urea, 

Blood Urea Nitrogen (BUN) and Serum Creatinine values elevated above the normal 

levels.  Serum electrolytes (Sodium and Potassium) were noted in the normal range and 

Random Blood glucose was noted in the higher range probably attributable to the high 

number of patients having diabetes mellitus as the comorbidity. 
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Table 15: Complications in Community Acquired Pneumonia cases 

Complications Yes % No % 

Lung Abscess 2 2.5 78 97.5 

Cavity  3 3.8 77 96.3 

Empyema  2 2.5 78 97.5 

Pleural Effusion 14 17.5 66 82.5 

 

 

Graph 9: Bar diagram showing Complications in Community Acquired 

Pneumonia cases (in Percentages) 

In the study 2.5% had lung abscess and Empyema respectively, 3.8% had cavity 

and 17.5% had pleural effusion also called as synpneumonic pleural effusion, thus 

making pleural effusion as the most common complication associated with pneumonia in 

our study. 
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Table 16: X- ray Findings of Lobe Involved in CAP subjects 

 

X ray Findings Frequency Percent (%) 

Unilobular 36 45 

Multilobular 44 55 

Total 80 100 

 

 

 

Graph 10: X- ray Findings of Lobe Involved in CAP subjects 

 

Majority of subjects suffering from CAP i.e. 55 % had multilobular involvement 

of the lung fields and 45% had unilobular involvement. Multilobular involvement is 

known to one of the High risk markers in CAP. 
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Figure 10: Few Radiographs Depicting Various Patterns Of CAP 
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Table 17: Distribution of subjects according to ICU stay 

 

ICU Stay Frequency Percent (%) 

Yes 34 42.5 

No 46 57.5 

Total 80 100 

 

 

Graph 11: Pie diagram showing ICU admission in CAP subjects (in Percentages) 

 

In the study 34 subjects (42.5%) were admitted in ICU. Although in our majority 

of cases did not require admission to Intensive Care Units. 
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Table 18: Distribution of subjects according to Ventilator support 

 
Ventilator support Frequency Percent 

No 54 67.5 

Yes 26 32.5 

Total 80 100.0 

 

 

Graph 12: Pie diagram showing Distribution of subjects according to Ventilatory 

support provided (in Percentages) 

 

In the study 32.5% of subjects were put on ventilator support. Although the 

majority of the cases though (67.5%) did not require ventilatory support. 
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Table 19: Distribution of subjects according to Mortality 

 
Mortality as Outcome Frequency Percent 

No 68 85.0 

Yes 12 15.0 

Total 80 100.0 

 

 

 

Graph 13: Pie diagram showing Distribution of subjects according to Mortality 

 (In Percentages) 

 

In the study 12 subjects (15%) of CAP had mortality. Good outcome as recovery (85%) 

was observed in the majority of the cases. 
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Table 20: Distribution of subjects according to Inotropes used 

 

Inotropes Used Frequency Percent 

No 59 73.8 

Yes 21 26.3 

Total 80 100.0 

 

 

Graph 14: Pie diagram showing Distribution of subjects according to Inotropes used 

 

21 subjects (26.3%) were put on Inotropes. Majority of the cases though (73.8%) 

although did not require ionotropic support. 
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Table 21: Distribution of PSI Score in CAP subjects 

PSI Score Frequency Percent 

1 20 25.0 

2 16 20.0 

3 21 26.3 

4 17 21.3 

5 6 7.5 

Total 80 100.0 

 

 

Graph 15: Bar diagram showing Distribution of PSI Score in CAP subjects 

 

In our study 25% of subjects had 1 score, 20% had score 2, 26.3% had score 3, 

21.3% had score 4 and 7.5% had score 5 PSI. Age was the most significant parameter in 

the PSI scoring system.  
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Table 22: Distribution of CURB – 65 Score in CAP subjects 

 
CURB – 65 Score Frequency Percent 

0 14 17.5 

1 15 18.8 

2 18 22.5 

3 18 22.5 

4 13 16.3 

5 2 2.5 

Total 80 100.0 

 

 

Graph 16: Bar diagram showing Distribution of CURB – 65 Score in CAP subjects 

In the study 17.5% had subjects had 0 CURB – 65 score, 18.8% had score 1, 

22.5% had score 2 and Score 3 respectively, 16.3% had score 4 and 2.5% had score 5.  
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Table 23: Association between CURB – 65 score with various parameters  

CURB – 65 Score 

0 1 2 3 4 5 

 

Count % Count % Count % Count % Count % Count % 

 

P 

value

Age  Mean ± SD 43.29 ±10.06 45.73±15.43 54.89± 13.26 49.22±17.57 63.54±19.20 70.00±7.07 0.005* 

Female 6 42.9% 6 40.0% 11 61.1% 9 50.0% 5 38.5% 0 0.0% 
Sex 

Male 8 57.1% 9 60.0% 7 38.9% 9 50.0% 8 61.5% 2 100.0%

0.544 

Ventilator Support 1 7.1% 3 20.0% 3 16.7% 8 44.4% 9 69.2% 2 100.0% 0.001* 

Inotropes Support 0 0.0% 0 0.0% 2 11.1% 10 55.6% 7 53.8% 2 100.0% 0.001* 

ICU stay 1 7.1% 3 20.0% 9 50.0% 10 55.6% 9 69.2% 2 100.0% 0.002* 

Death 0 0.0% 0 0.0% 0 0.0% 2 11.1% 8 61.5% 2 100.0% 0.001* 

 

 

 

In the study when CURB – 65 score was compared with various parameters it was 

observed that there was significant association between Age, on ventilator support, on 

inotropes, ICU stay and Mortality. i.e. Higher CURB – 65 scores were seen in > 60 years 

subjects, patients who were put on ventilator, patients on inotropes, patients in ICU and 

patients who had Mortality (The p values obtained for all the parameters was within the 

set limits of statistically significance ie <0.05). 
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Table 24: Association between PSI score with various parameters  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the study when PSI score was compared with various parameters, it was 

observed that there was significant association between Age, on ventilator support, on 

inotropes, ICU stay and Mortality. i.e. Higher PSI scores were seen in > 60 years 

subjects, patients who were put on ventilator, patients on inotropes, patients in ICU and 

patients who had Mortality (The p values obtained for all the parameters was within the 

set limits of statistically significance ie <0.05). 

 

 

 

 

CURB – 65 Score 

0 1 2 3 4 5 

 

Count % Count % Count % Count % Count % Count % 

 

P 

value 

Age  Mean ± SD 43.29 ±10.06 45.73±15.43 54.89± 13.26 49.22±17.57 63.54±19.20 70.00±7.07 0.005*

Female 6 42.9% 6 40.0% 11 61.1% 9 50.0% 5 38.5% 0 0.0% 
Sex 

Male 8 57.1% 9 60.0% 7 38.9% 9 50.0% 8 61.5% 2 100.0%

0.544 

Ventilator Support 1 7.1% 3 20.0% 3 16.7% 8 44.4% 9 69.2% 2 100.0% 0.001*

Inotropes Support 0 0.0% 0 0.0% 2 11.1% 10 55.6% 7 53.8% 2 100.0% 0.001*

ICU stay 1 7.1% 3 20.0% 9 50.0% 10 55.6% 9 69.2% 2 100.0% 0.002*

Death 0 0.0% 0 0.0% 0 0.0% 2 11.1% 8 61.5% 2 100.0% 0.001*
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 Score Sensitivity Specificity PPV NPV Accuracy 

0 0.0% 79.41% 0.0% 81.82% 67.5% 

1 0.0% 77.94% 0.0% 81.54% 66.25% 

2 0.0% 73.53% 0.0% 80.65% 62.5% 

3 16.67% 76.47% 11.11% 83.87% 67.5% 

4 66.67% 92.65% 61.54% 94.03% 88.75% 

CURB – 

65 

5 100% 100% 100% 100% 100% 

 

Table 25: Sensitivity, Specificity, PPV, NPV and accuracy of CURB 65 for 

predicting Mortality 

The above table shows sensitivity and specificity of CURB-65 in predicting 

mortality. Higher sensitivity and specificity was observed in CURB 65-score 4 and 5. I.e. 

higher CURB -65 scores had better diagnostic accuracy in diagnosing Mortality. This 

Graph shows that the Sensitivity, Specificity, PPV, NPV and accuracy of CURB 65 for 

predicting Mortality increases with increase in the class of the scoring system, i.e. higher 

the class, higher is the Sensitivity, Specificity, PPV, NPV and accuracy of CURB 65 

Scoring system. 
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 Score Sensitivity Specificity PPV NPV Accuracy 

1 0.0% 70.59% 0.0% 80% 60% 

2 0.0% 76.47% 0.0% 81.25% 65% 

3 8.333% 70.59% 4.762% 81.36% 61.25% 

4 41.67% 82.35% 29.41% 88.89% 76.25% 

PSI  

5 50% 100% 100% 91.89% 92.5% 

 

Table 26: Sensitivity, Specificity, PPV, NPV and accuracy of PSI for predicting 

Mortality 

The above table shows sensitivity and specificity of PSI score in predicting 

mortality. Higher sensitivity and specificity was observed in PSI score 4 and 5. I.e. higher 

PSI scores had better diagnostic accuracy in diagnosing Mortality. This Graph shows that 

the Sensitivity, Specificity, PPV, NPV and accuracy of PSI Scoring system for predicting 

Mortality increases with increase in the class of the scoring system, i.e. higher the class, 

higher is the Sensitivity, Specificity, PPV, NPV and accuracy of PSI Scoring system. 
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Need for Admission to ICU 

 

 

 

Graph 19: ROC Curve - Need for Admission to ICU 
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95% CI Test Result 

Variable(s) 

Optimal 

Cut Off 

Score  

Sensitivity Specificity Area 

Under 

the 

Curve

P value  

Lower 

Bound

Upper 

Bound 

PSI >2 0.912 0.717 0.826 <0.0001* 0.732 0.920 

CURB - 65 >1 0.882 0.543 0.765 <0.0001* 0.662 0.869 

 

Table 27: Sensitivity, Specificity and Area under Curve (AUC) of PSI and CURB65 

for Need for Admission to ICU 

 

 

In our study 34 subjects were admitted to ICU. Area under the curve for ICU 

admitted patients was highest for PSI score than CURB-65. I.e. PSI score has higher 

prediction for ICU admission in CAP patients. The p value obtained is within the 

parameters of significance and hence the association with both the CURB-65 score and 

PSI score with the need for admission to ICU is significant. 
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Need for ventilation 

 

 

Graph 20: ROC Curve - Need for Need For Ventilatory Support 
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95% CI Test Result 

Variable(s) 

Optimum 

Point of Cut 

off   

AUC Sensitivity Specificity P value  

Lower 

Bound

Upper 

Bound

PSI >3 0.892 0.962 0.648 <0.0001 0.813 0.972 

CURB - 65 >2 0.781 0.731 0.741 <0.0001 0.671 0.892 

 

Table 28: Sensitivity, Specificity and Area under Curve (AUC) of PSI and CURB65 

for Need for ventilation. 

 

In the study 26 subjects were on ventilator subject. Area under the curve for 

Ventilator Support patients was highest for PSI score than CURB-65. I.e. PSI score has 

higher prediction for Ventilator requirement in CAP patients. The p value obtained is 

within the parameters of significance and hence the association with both the CURB-65 

score and PSI score with the Need for Ventilatory Support is significant. 
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Prediction of Mortality 

 

 

Graph 21: ROC Curve – Comparison of Mortality 
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95% CI Test Result 

Variable(s) 

Optimal 

Cut off  

Sensitivity Specificity Area 

Under 

the 

Curve

P value 

Lower 

Bound 

Upper 

Bound 

PSI >3 0.917 0.176 0.936 <0.0001 0.873 1.000 

CURB - 65 >3 0.833 0.074 0.944 <0.0001 0.890 0.997 

 

Table 29: Sensitivity, Specificity and Area under Curve (AUC) of PSI and CURB65 

for Prediction of Mortality 

 

In the study 12 subjects had mortality. Area under the curve for Mortality among 

CAP subjects was highest for CURB-65 score that PSI Score. I.e. CURB Score has 

higher prediction for Mortality in CAP patients. The p value obtained is within the 

parameters of significance and hence the association with both the CURB-65 score and 

PSI score with the Mortality Prediction is significant. 
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DISCUSSION 

 

Severe pneumonia remains difficult to define, regardless of the reference used 

when validating defined criteria. This is mainly due to structural differences across 

treatment settings with regard to the relative role of emergency departments, intermediate 

care facilities and ICUs, and ongoing changes in medical practice such as non-invasive 

ventilation which inherently modify concepts of severity. 21 

 

Although there are strong similarities between these two methods at first glance, 

important differences make them unique. PSI uses a long list of predicting factors and its 

implementation needs various clinical and paraclinical information while CURB-65 is 

designed to be as simple as possible using a limited set of information. Based on the 

nature of these two tools, their predictive value largely depends on the environment in 

which they are implemented. In a hospital setting in a developing countries like ours with 

scarce resources, simple methods such as CURB-65 are preferred as they put less 

pressure on the country. 

 

In our study group majority of patients were middle aged and aged 30-60years 

(59.9%).The largest age group was between 50-60 years. In the study of Deyet al 83& 

others they have found out that patients aged > 50 years are more as compared to less 

than 50 years. It is well documented that pneumonia is commonly occurring disease in 

the community & its incidence rises sharply with extremes of age. In our study 55% 

patients were above 50 yrs and 45% patients were below 50 yrs, in study done by Dey et 
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al 659% patients were above 50yrs and40% were below 50yrs. Thus pattern of age 

distribution was comparable. 

 

In our study, there were 43 (54%) male patients and 37 (36%) female patients. In 

a study done by Metleyet al84 80% were males and 20% were females. In a study done by 

Shah BA et al21 (n=150), 89 (59.3%) were males. This could be attributed to the well-

established fact that cigarette smoking and alcoholism, as well as underlying lung disease 

e.g. COPD predispose to pneumonia and are more common in male population.  

  

 

Graph 22: Inter - Study variation of Sex Distribution 

This comparison thus shows a variable distribution of cases but males being more 

commonly affected than females across all the studies with our study showing a similar 

pattern. 

       Male            Female 
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According to other studies, the mortality risk and the need for ICU admission 

were higher as the scores increased in both PSI and CURB-65.4,7 Our study, similarly, 

revealed that the mortality increased with age, presence of underlying heart failure, high 

blood levels of urea, pH lower than 7.35, and decreased consciousness level. The most 

common underlying condition in this study apart from diabetes (23.7%) and hypertension 

(25%) was heart failure (5%), which had a statistically significant relation with mortality. 

Also 2.5% of the patients had CKD and 1.3% had Cor pulmonale, Bronchial asthma, 

Pulmonary TB and post-splenectomy status respectively. Musher et al. in a study on 170 

patients with community acquired pneumonia found heart conditions namely CHF in 33 

(19.7%) of the patients.13 Corroborating these results, Lichman et al. reported that 6.8% 

of their patients had severe heart diseases.14 In a study done by Shah BA et al21 89 

patients had one or more co-morbidities. The most common co morbidity was 

hypertension, followed by diabetes mellitus and chronic obstructive pulmonary disease 

(COPD). 

 

Smoking history was present in 13.8% of subjects and 2.5% were alcoholic and 

10% were both alcoholic and Smokers.  In a study done by Shah BA et al21 eighty-nine 

patients (59.3%) were smokers of which 74 (83.2%) were males.  

 

In our study among the presenting symptoms 78(97.5%) had cough, making it the 

most common symptom, among which 91% had associated expectoration and 15% had 

haemoptysis, 74(92.5%) had fever, 57(71.2%) had breathlessness and 24(30%) had 
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altered sensorium. In Mac Fartane85 study of aetiology and outcome of CAP, cough was 

the most frequent symptom. The other symptoms were fever 86%,chest pain 62% and 

haemoptysis 15%. 

In our study among 80 study population majority of them had total count 

>11000/microL, which is 67 patients (83.7%). In a study done by Joshua and Michael et 

al84 58% patients had leucocytosis. 

 

In our study hyponatremia (serum sodium concentration < or = 130 mmol/l) was 

seen in 23(28.75%) of the patients. In a study done by Dhawan A86 hyponatraemia was 

found in 31% of patients at the time of admission, the probable cause of which in 94% of 

those cases was postulated to be the syndrome of inappropriate antidiuretic hormone 

secretion (SIADH) in the study. 

 

Use of inotropes and transfusion of blood and blood products was higher in the 

patients with fatal outcome compared to recovered patients in our study and use of 

ionotropes (p=<0.05) showed statistical significance between deaths and recovered and is 

similar to study done by Gong et al.87 Use of blood transfusion and its products is not 

statistically significant between the deaths and recovered in our study. However study 

done by Gong et al, 87 showed that use of blood and blood transfusion products was 

significantly high in death patients. 
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In our study 25% of subjects had 1 score on the Pneumonia Severity Index, 20% 

had score 2, 26.3% had score 3, 21.3% had score 4 and 7.5% had score 5.. Comparing the 

data with other studies:  

 

PSI CLASS  
Present Study   

    (% of patients) 

Diwaker et al  

(% of patients) 

PSI Class 1 25 1.7 

PSI Class 2 20 10.0 

PSI Class 3  26.3 16.7 

PSI Class 4 21.3 48.3 

PSI Class 5 7.5 23.3 

Total  100 100.0 

 

Table 30 : Comparison of Distribution of PSI CLASS of patients studied 

 

Graph 23: Distribution of Cases - PSI Score 
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Maximum distribution of cases was seen in PSI Score classes III and IV in our 

study, while it was in classed IV and V on comparison with Diwaker et al.  

 

When PSI score was compared with various parameters, it was observed that 

there was significant association between Age, on ventilator support, on inotropes, ICU 

stay and Mortality. i.e. Higher PSI scores were seen in > 60 years subjects, patients who 

were put on ventilator, patients on inotropes, patients in ICU and patients who had 

Mortality.  A high degree sensitivity and specificity was observed in PSI score 4 and 5. 

i.e. higher PSI scores had better diagnostic accuracy in predicting the need for intensive 

ventilatory and ionotropic support and mortality. 

 

In the study 17.5% had subjects had 0 CURB – 65 score, 18.8% had score 1, 

22.5% had score 2 and Score 3 respectively, 16.3% had score 4 and 2.5% had score 5.  
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Table 31: Comparison of  Distribution of CURB 65score of patients studied 

CURB65 score 
PRESENT STUDY 

(% of patients) 
Diwaker et al 

CURB65 -0 17.5 3.3 

CURB65 -1 18.8 48.3 

CURB65 -2 22.5 38.3 

CURB65 -3 22.5 6.0 

CURB65 -4 16.3 5.0 

CURB65 -5 2.5 - 

Total  100 100.0 

 

 

Graph 24: Distribution of Cases – CURB-65 Score 

 

 

 



  82

Maximum distribution of cases was seen in CURB-65 Score classes I - III  in our 

study, while it was in classed II and III on comparison with Diwaker et al.  

Higher sensitivity and specificity was observed in CURB 65 score 4 and 5. I.e. 

higher CURB -65 scores had better diagnostic accuracy in predicting the need for 

intensive ventilatory and ionotropic support and mortality. 

 In a similar study done by Diwakar et al 18 patients had died, 7(24.1%) were in 

PSI class IV and 6 (42.9%) were in PSI class V and no patients in PSI class 1 died. In 18 

mortality patients 8 (34.8%) were in CURB65 class II and only 2 (66.7%) were in class 

IV and no patients in CURB65 class 0 died. In a study done by Shah BA8 et al sixteen 

patients (10.7%) died. All the16 patients (100%) who died were in PSI class >IV. 

Mortality in PSI class I to III was 0%; in class IV, 14.1% and Class V, 34.8% and in 

CURB65, class III 2 (12.5%) patients died, class IV 11 (68.7%) patients and class V 3 

(18.8%) patients died. 88 

 

1 2 3 4 5  

Count % Count % Count % Count % Count % 

PRESENT 

STUDY 
0 0.0% 0 0.0% 1 4.8% 5 29.4% 6 100.0% 

Shah et al 0 0.0% 0 0.0% 0 0.0% 8 14% 6 34.7% 

Diwaker et al 0 0.0% 1 16.7% 4 40.0% 7 24.1% 6 42.9% 

 

Table 32: COMPARISON OF MORTALITY AS OUTCOME BY PSI SCORE 
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1 2 3 4 5  

Count % Count % Count % Count % Count % 

PRESENT 

STUDY 
0 0.0% 0 0.0% 1 4.8% 5 29.4% 6 100.0% 

Diwaker et 

al 
0 0.0% 8 27.6% 8 34.8% 0 0.0% 2 66.7% 

Shah et al 0 0.0% 0 0.0% 2 12.5% 11 68.7% 3 18.8% 
 

Table 33: COMPARISON OF MORTALITY AS OUCOME BY CURB65 SCORE 

On comparing our study with those by Diwaker et al and Shah et all it can be 

inferred that all the 3 study have a similar case distribution and prediction of outcome as 

Mortality was comparable for various parameters under the various classes of PSI 

Scoring system (Classes 3-5) and in CURB-65 Scoring system (Classes 3-5).   

In the original study by Lim and co-workers of CURB65, mortality risk in the 

separate groups was as follows: group 1, 3.2%; group 2, 3%; group 3, 17%; group 4, 

42%; and group 5, 57 percent 6, 63. These scores allowed for predictions very similar to 

those made by the PSI. In a subsequent study,65 the absence of any CURB criterion was 

associated with a 30-day mortality of one percent, the presence of one or two with 8%, 

and the presence of three or four with 30% mortality. 
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In the original study by Fine et al of PSI (PORT) mortality rates in risk classes I, 

II, and III are low (0.1% to 0.4% in class I and 0.9% to 2.8% in class III), with 

correspondingly higher mortality rates in risk classes IV and V. The cumulative mortality 

rate of patients in risk classes I to III is less than one percent. 

 

Graph 27: Comparison Of Prediction of Mortality in the highest Class Of the 

Scoring Systems 
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In our study on Comparison Of Prediction of Mortality in the highest Class Of 

Scoring System we have found CURB-65 Scoring system to be the better predictor as it 

has higher Sensitivity and Negative Predictive Valve (NPV) although both the scoring 

systems have similar Specificity and Positive Predictive Valve (PPV). 

 

 A significant association between Age, on ventilator support, on inotropes, ICU 

stay and Mortality was observed with increasing scores in both PSI and CURB-65 

scoring systems in our study, with a high degree of sensitivity and specificity.  

 

Thus whereas PSI score has higher prediction for ICU admission and Ventilator 

requirement in CAP patients, the CURB Score score has higher prediction for Mortality 

in CAP patients. 

 

In our study in the ROC curve Area under the curve for ICU admitted patients & 

the patients having received Ventilator Support was higher for PSI score than CURB-65. 

I.e. PSI score has higher Sensitivity, Specificity and Area under Curve (AUC) but among 

the 12 subjects who suffered mortality, Area under the curve was highest for CURB-65 

score that PSI Score. I.e. CURB Score has higher prediction for Mortality in CAP 

patients, although PSI Scoring System has higher prediction for ICU admission and need 

for Ventilatory support. Thus both the scoring systems are complementary to each other. 

 

Capelastegui et al presented a comparative validation of the CURB-65, CRB-65 

(which omits the blood urea measurement) and PSI scores in a population of 1,776 
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patients including 676 outpatients.89 The 30-day mortality increased with increasing 

score, and predictions of 30-day mortality were equivalent for all scores as assessed by 

ROC analysis. This is in contrast to the study by Aujesky et al comprising 3,181 patients 

and including 1,094 outpatients, showing a minor but significant advantage for the PSI 

score in predicting 30-day mortality using area under the curve (AUC) analysis. 90 

However, this population predominantly included less severely ill patients (only 6% PS 

IV as compared with 18% in the present study), thereby limiting the comparability of 

both populations studied. 

 

In line with our results, Shah et al reported both PSI and CURB-65 to have equal 

sensitivity to predict death from community-acquired pneumonia, adding that PSI was 

more sensitive in predicting ICU admission than CURB-65. 21 This may be because 

CURB-65 model does not consider decompensated co-morbidity due to community-

acquired pneumonia and results in limited application in the elderly.70 In another study 

PSI was reported to have the highest sensitivity followed by CURB-65 in predicting 

mortality. 

 

The comparison of PSI and CURB-65 with respect to sensitivity, specificity and 

predictive values have good sensitivity and NPV. These results are comparable to those 

obtained by Man et al.70 

 

Specificity of PSI was found to be better than CURB-65 in contrast to the study 

by Man et al who postulated their results to the major limitation of the PSI which is the 
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unbalanced impact of age on the score, resulting in a potential underestimation of severe 

CAP particularly in younger otherwise healthy individuals.65 

 

In another study CURB-65 score of ≥2 and a PSI score >III were significantly 

associated with an increased rate of 28-day mortality, and at a higher percentage per 

score compared with published data. Compared with the CURB-65, the PSI had a higher 

sensitivity in predicting mortality and classified a higher proportion of patients as high 

risk. The PSI was more sensitive than the CURB-65 in predicting 28-day mortality and 

may serve as a better tool for assessing the risk of pneumonia-related mortality in cancer 

patients.91 

 

The two scoring CURB-65 and PSI approaches are viewed as being 

complementary, as each has different strengths and weaknesses. The PSI seems to have 

been developed, and best validated, as a way to identify low mortality risk patients, but 

the scoring system can occasionally underestimate severity of illness, especially in young 

patients without comorbid illness.66, 69 this is primarily because the PSI heavily weighs 

age and comorbidity, and does not directly measure CAP-specific disease severity.  

 

In contrast, the CURB-65 approach may be ideal for identifying high mortality 

risk patients with severe illness due to CAP who might otherwise be overlooked without 

formal assessment of subtle aberrations in key vital signs.91 However, one clear 

deficiency of the CURB-65 approach is that it does not generally account for comorbid 

illness, and thus may not be easily applied in older patients who may still have substantial 
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mortality risk, even if a mild form of CAP destabilises a chronic, but compensated, 

disease process. Thus, both tools offer a valuable assessment of patient illness, but from 

different perspectives, and each is best at identifying patients at opposite ends of the 

disease severity spectrum. 

  

In a recent studies done by Agrawal et al and Lalitha et al comparing prognostic 

utility of procalcitonin (PCT) with biomarkers and clinical risk scores (PSI and CURB-

65) it was concluded that the management of severe CAP would be greatly improved if it 

were possible to identify, early in the course of disease, those patients who are most 

likely to develop complications and are at the risk of mortality with a combined approach 

of estimating biomarkers and severity scores in collusion.93, 94 

 

For predicting ICU admission, however, other indices such as modified ATS, 

SMART-COP and IDSA/ATS were reported to perform better than PSI and CURB-65, as 

these indices were originally designed to assess ICU admission rather than mortality.95 

Therefore, a poor performance could be found if applied in predicting mortality.
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CONCLUSION 

 

1. The comparison between mortality rates in different risk classes in our study and 

that of the previous studies showed that in all the studies mortality rates 

progressively increases with increasing risk scores in both PSI and CURB-65 risk 

classes. 

2. PSI score has higher Sensitivity, Specificity and Area under Curve (AUC) for all 

the three parameters i.e. prediction of ICU admission in patients, them having 

received Ventilator Support and probability of Mortality among CAP subjects. 

3.  Whereas PSI score has higher prediction for ICU admission and Ventilator 

requirement in CAP patients, the CURB-65 Score has higher prediction for 

Mortality in CAP patients. 

4. A significant association between Age, Requirement of ventilatory support, 

inotropic support, ICU stay and Mortality was observed with increasing scores in 

both PSI and CURB-65 scoring systems in our study, with a high degree of 

sensitivity and specificity. 

5. The two scoring CURB-65 and PSI approaches are complementary, as each has 

different strengths and weaknesses. 

6. By using the knowledge of these criteria, patients of CAP can be better 

prognosticated as regards severity of their illness with consequently better triaging 

of patients, utilisation of resources and appropriate treatment to improve the 

outcome in this disease. 
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7. The use of Biomarkers and Scoring Systems together will improve the predictive 

power especially in the younger age groups where PSI falters, particularly due to 

its high dependency on the patient’s age.  

8. The severity score for community-acquired pneumonia seems to be the preferred 

method to predict the need for ICU admission and the prognosis of patients seen 

at Emergency Departments.  

9. Despite having comparable specificity and sensitivity with PSI, CURB-65 is 

much easier to be implemented. 

10. Both the scoring systems are applicable and dependable although the ease of use 

of CURB-65 makes it the scoring system of choice. 

 



  91

SUMMARY 

 

Pneumonia has been considered a health problem for ages. Tools that objectively 

assess the risk of adverse outcomes, including severe illness and death, help to identify 

patients who will benefit from hospital care. The two prominent tools for this purpose are 

the pneumonia severity index (PSI), developed in the USA after pneumonia outcome 

research trial (PORT), and the CURB-65 rule developed in the U.K. as “confusion, 

elevated blood urea nitrogen, elevated respiratory rate, low systolic or diastolic blood 

pressure (BP), and age over 65 years (CURB-65)” rule.  

This was a prospective observational study done at a tertiary medical college 

hospital. Eighty patients aged 18 years or more, who were diagnosed to be having 

community-acquired pneumonia admitted in R L Jalappa Hospital satisfying the laid 

criteria were included in the study. All the patients were assessed using Pneumonia 

Severity Index scoring and CURB-65 scoring.  

A significant association between Age, on ventilator support, on inotropes, ICU 

stay and Mortality was observed with increasing scores in both PSI and CURB-65 

scoring systems in our study, with a high degree of sensitivity and specificity. Whereas 

PSI score has higher prediction for ICU admission and Ventilator requirement in CAP 

patients, the CURB-65 Score has higher prediction for Mortality in CAP patients. A 

similar pattern was noted in ROC curves. Thus both the scoring systems have proved to 

be complementary to each other. 
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ANNEXURES 

SRI DEVARAJ URS ACADEMY OF HIGHER EDUCATION AND RESEARCH 

TAMAKA, KOLAR-563101 

 

 

 

Informed Consent form for “Comparison of Severity Scoring Systems in Predicting 

the Prognosis of Community Acquired Pneumonia.” 

 

 This Informed Consent Form is for men and women who attend the outpatient and 

inpatient at R.L.Jalappa Hospital and who we are inviting to participate in research on 

Community Acquired Pneumonia. 

 

The title of our research project is “Comparison of Severity Scoring Systems in 

Predicting the Prognosis of Community Acquired Pneumonia.” 

 

The study will be conducted by Dr. Uphar Gupta under the guidance of Dr. Vidyasagar 

CR from the department of General Medicine. 

  

 

Informed Consent Form for Clinical Studies
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This Informed Consent Form has two parts: 

• Information Sheet (to share information about the research with you) 

• Certificate of Consent (for signatures if you agree to take part) 

You will be given a copy of the full Informed Consent Form 

 

PART I: Information Sheet 

Introduction 

I am Dr. Uphar Gupta, working under the guidance of Dr. Vidyasagar CR from 

R.L.Jalappa Research Institute. We are doing research on Community Acquired 

Pneumonia , which is very common in this country. I am going to give you information 

and invite you to be part of this research. You do not have to decide today whether or not 

you will participate in the research. Before you decide, you can talk to anyone you feel 

comfortable with about the research.  

There may be some words that you do not understand. Please ask me to stop as 

we go through the information and I will take time to explain.  If you have questions 

later, you can ask them of me, the study doctor or the staff. 

Purpose of the research 

Pneumonia is defined as an acute inflammation of the pulmonary parenchyma that 

can be caused by various infective and non-infective agents, presenting with physical and 

radiological features compatible with pulmonary consolidation of a part or parts of one or 

both lungs. the scoring systems currently employed in the western world have not been 
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validated in developing countries where population demographics and health-care 

delivery systems are different from the developed world.  

 

The condition imposes a heavy burden on the healthcare system in terms of its 

high cost both for diagnosing and treating the condition as well as for the hospital and 

ICU stay. This heavy cost points out the importance of predicting the need for 

hospitalization as well as the outcome of these patients. Prognostic scoring systems for 

CAP have been developed to address these issues.  

 

Even though most of the burden in terms of mortality and morbidity occurs in the 

developing world, little has been done to study the factors associated with an adverse 

prognosis in CAP in this region. The purpose of the study is to test the validity of PSI and 

CURB-65 severity scoring systems in CAP in predicting outcome and need for ICU 

admissions in patients coming to R L Jalappa Hospital, a tertiary care centre. 

 

Type of Research Intervention 

This research will involve collection of clinical history and necessary 

investigations  

such as chest radiograph (postero-anterior or antero-posterior views) at presentation; 

electrocardiogram; arterial blood gas analysis and serum electrolyte measurement; 

sputum for gram staining and culture; complete blood counts, blood urea nitrogen and 

serum creatinine; fasting blood glucose. 
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Participant selection 

We are inviting all individuals who attend outpatients and inpatients to participate 

in the research on study of Community Acquired Pneumonia. 

Voluntary Participation 

   Your participation in this research is entirely voluntary. It is your choice whether 

to participate or not. Whether you choose to participate or not, all the services you 

receive at this clinic will continue and nothing will change. If you choose not to 

participate in this research project, you will offered the treatment that is routinely offered 

in this clinic/hospital for rheumatoid arthritis, and we will tell you more about it later. 

You may change your mind later and stop participating even if you agreed earlier. 

Procedures and Protocol  

We will be taking history , performing clinical examination and nescessarey 

investigations such as chest radiograph (postero-anterior or antero-posterior views) at 

presentation; electrocardiogram; arterial blood gas analysis and serum electrolyte 

measurement; sputum for gram staining and culture; complete blood counts, blood urea 

nitrogen and serum creatinine; fasting blood glucose. 

Duration  

 The research takes place over 6 wks from the day of admission to the hospital. 

Side Effects 

No side effects in participating in the study. 
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Risks:     

 NO SIGNIFICANT RISK INVOLVED FOR PARTICIPATING IN THE STUDY. 

Benefits  

If you participate in this research, you will have the following benefits: any interim 

illnesses will be treated at no charge to you. There may not be any benefit for you but 

your participation is likely to help us find the answer to the research question.  There may 

not be any benefit to the society at this stage of the research, but future generations are 

likely to benefit. 

Reimbursements 

You will not be given any money or gifts to take part in this research. 

Confidentiality 

With this research, something out of the ordinary is being done in your 

community. It is possible that if others in the community are aware that you are 

participating, they may ask you questions. We will not be sharing the identity of those 

participating in the research.   

The information that we collect from this research project will be kept confidential. 

Information about you that will be collected during the research will be put away and no-

one but the researchers will be able to see it. Any information about you will have a 

number on it instead of your name. Only the researchers will know what your number is 

and we will lock that information up with a lock and key. It will not be shared with or 

given to anyone except Dr. Vidyasagar CR. 



  108

 

Sharing the Results 

The knowledge that we get from doing this research will be shared with you 

through community meetings before it is made widely available to the public. 

Confidential information will not be shared. After these meetings, we will publish the 

results in order that other interested people may learn from our research. 

Right to Refuse or Withdraw 

You do not have to take part in this research if you do not wish to do so and 

refusing to participate will not affect your treatment at this clinic in any way.  You will 

still have all the benefits that you would otherwise have at this clinic. You may stop 

participating in the research at any time that you wish without losing any of your rights as 

a patient here. Your treatment at this clinic will not be affected in any way. 

Alternatives to Participating 

  If you do not wish to take part in the research, you will be provided with the 

established standard treatment available at the centre/institute/hospital.  
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Who to Contact 

If you have any questions you may ask them now or later, even after the study has 

started. If you wish to ask questions later, you may contact :  

Dr. Uphar Gupta 

Postgraduate in general medicine 

Sri Devaraj Urs Medical College. 

Tamaka Kolar,Karnataka , Pin:563101 

Ph no-8971171098 ,Email.id- druphar@gmail.com 

 

This proposal has been reviewed and approved by Ethical Clearance Committee, 

which is a committee whose task it is to make sure that research participants are 

protected from harm.  If you wish to find about more about the IRB. It has also 

been reviewed by the Ethics Review Committee of Sri Devaraj Urs Medical College, 

which is supporting the study.  
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PART II: Certificate of Consent 

I have read the foregoing information, or it has been read to me. I have had the 

opportunity to ask questions about it and any questions that I have asked have been 

answered to my satisfaction.  I consent voluntarily to participate as a participant in 

this research. 

 

Print Name of Participant__________________      

Signature of Participant ___________________ 

Date ___________________________ 

 Day/month/year    

If illiterate 

I have witnessed the accurate reading of the consent form to the potential 

participant, and the individual has had the opportunity to ask questions. I confirm 

that the individual has given consent freely.  

 

Print name of witness_____________________             AND         Thumb print of 

participant 

Signature of witness ______________________ 

Date ________________________ 

                Day/month/year 
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Statement by the researcher/person taking consent 

I have accurately read out the information sheet to the potential participant, and to 

the best of my ability made sure that the participant understands that the following 

will be done: 

1. 

2. 

3. 

I confirm that the participant was given an opportunity to ask questions about the 

study, and all the questions asked by the participant have been answered correctly 

and to the best of my ability. I confirm that the individual has not been coerced into 

giving consent, and the consent has been given freely and voluntarily.  

   

 A copy of this ICF has been provided to the participant. 

Print Name of Researcher/person taking the consent________________________ 

    

Signature of Researcher /person taking the consent__________________________ 

Date ___________________________(Day/month/year)   
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¨ాĿĦయుకತ್ సమÌĦయ నమూ£ె సమూహ క�ెూౕర�ెయ అంక Ļ¢ానగళ� 
ప�వ�సూచక ¨ౌలÍద ²ెూౕĹ�ె ūౕĪ©ా ±ాÒĩౕన పģľ�ెూంģతు  

 
                    సము¡ాయ ±ాÒĩౕనపģľ�ెూంģతు నుÍūౕĪ©ా (ľఎī) అıవృĨÆļౕల ¡ెౕశగళĹÐ 
30 % ĸంద 20 % రషు¾ పÎకరణగళĹÐ ±ా¨ానÍ ®ాÍĩ . ఇదు సూకತ್ ప�వ�సూచక అంశగళĹÐ Đాన 

ĦౕవÎ Ī�ా ěĔ�ెÕయ అగతÍ ²ెě¹న అ¤ాయ ªెూౕĖగళ ఆరంıక గురుĦన ఉపయుకತ್ ఇరబహుదు 
భరవ±ెĵ¡ె . Īౕవ� అధÍయనదĹÐ §ాగవĿసలు ఒప�ÈĦತ್ౕĸ ®ెౕ­  ె Īౕవ� అథ®ా Īౕవ� అథ®ా 

ఎరడూ జ®ా¦ాÅĸ వÍĔತ್ĵంద ¨ాĿĦ (పÎĦ proforma ¨ాĿĦ ) సంగÎĿసుతತ್¡ె . ĪమÌ ఆసÈ�ెÎ 
¡ాఖ¬ెĵంద ěĔ�ెÕ మతుತ್ సూకತ್ ĻవరగళనుÇ సంగÎĿసుతತ್¡ె . సంగÎĿľద ఈ ¨ాĿĦ ¨ాతÎ 
¤ౌÎఢపÎబంధదĹÐ మతుತ್ పÎకట�ె బళస¬ాగుతತ್¡ె . ఈ అధÍయనవ� ±ాంľÄక £ైĦక సĲĦయు 
Ļమļ�సుతತ್¡ె ¨ాడ¬ాĖ¡ె . Īౕవ� §ాగవĿసలు ఇě¹సĨదÅªె Īౕవ� ప�ెయు�ాತ್£ె ఆªై�ె 
బద¬ాగువ�ĨలÐ . Īౕవ� సÒయం¤ెÎౕర�ెĵంద ఈ అధÍయనదĹÐ §ాగవĿసలు ఒīÈ�ెూండĹÐ ²ె¦ెÊġ¾న 

గురుతు ±ైŖ / ఒదĖసువ అగతÍĻ¡ె 
 . 
                   £ాను ©ావ�¡ెౕ సమయదĹÐ అధÍయనĨంద Ŀం�ె�ెదు�ెూళ�Ñవం�ె మతుತ್ ఈ ననÇ 
ముంĨన ఆªై�ె బద¬ాగువ�ĨలÐ ఉěత ఉĺయలు ఎందు అథ� . £ాను ఓదలు అథ®ా నన�ె 
ఓదలు ¨ాడ¬ాĖ¡ె మతుತ್ అధÍయనద ఉ¡ెÅౕశ , బళస¬ాగువ Ļ¢ాన , అధÍయన మతుತ್ 
అధÍయనద సమయదĹÐ సంగÎĿľద మతుತ್ బĿరంగ న�ెయĹ¡ె ¨ాĿĦయనుÇ పÎకృĦయĹÐ ననÇ 
ఒళ�ెూళ�ÑĻ�ె సంబంĩľద అ¤ాయ మతుತ್ ¬ాభగళనుÇ అథ� . £ాను అధÍయన మతుತ್ ననÇ 
పÎ¯ెÇగĺ�ె ĻĻధ అంశగళనుÇ ననÇ తృīತ್ ఉతತ್ĸసువ బ�ె¶ ననÇ పÎ¯ెÇగళనుÇ �ెౕళలు అవ�ాశ 

²ెూంĨదÅరు £ాను, ఈ అధÍయనదĹÐ §ాగవĿసలు మతుತ್ ¤ౌÎఢపÎబంధదĹÐ ననÇ ®ైయĔತ್క 

¨ాĿĦయ సంగÎహ�ె మతుತ್ ģ±ెూ´ôౕసŝ అĩకృత�ెూĺసలు ఒప�ÈĦತ್ౕĸ రుజు¨ాģరువ 
 
 
Ļషయ ²ెసరు 
(¤ాలకరు/�ాģ�య£ెÕúసరు) 
DATE :                 సĿ / ²ె¦ెÊġ¾న గురుతు 
  
ఒīÈ�ె  �ె�ెదు�ెూళ�Ñవ  వÍĔತ್య  ²ెసరు  మతుತ್  సĿ 
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PROFORMA 

 

1. OP/IP No.:                                 2.Date: 

3. Case Serial No.: 

4. Name:                                        5.Age:                                6. Gender: 

7. Occupation: 

 

8. Date of Admission: 

 

9. Date of Discharge: 

                                                            

10. Socioeconomic status: 

 

 

 11. Address with Phone no.: 

 

 

12. Chief Complaints: 

 

 

 

13. Past history: 
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14. Family history: 

 

15. Personal History: 

 

16. General Physical Examination: (At admission) 

PR:                                                 BP:    Temp: 

 

Resp Rate:           Spo2: 

 

Pallor:                            Icterus:                                 Cyanosis:        

 

Clubbing:                         Lymphdenopathy:                 Oedema: 

 

17. Systemic examination: 

CVS: 

 

RS: 

 

PA: 

 

CNS: 

 

18. Diagnosis: 
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19. Duration of hospital stay: 

 

20. INVESTIGATIONS: 

 

I. Chest X-ray: 

 

II. Electrocardiogram: 

 

III. Complete Blood Count : 

 

 

IV.  Haematocrit: 

 

V. Arterial Blood Gas Analysis 

 

VI. Blood urea (mg/dl)       = 

Blood urea nitrogen(mg/dl) = B. urea(mg/dl) / 2.14  = 

 

VII. Serum creatinine 

 

VIII. Serum electrolyte measurement 
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IX. Fasting blood glucose 

 

X. Serum albumin levels 

 

 

 

 

TOTAL SCORE 

1. PSI Score :-  

 

2. CURB-65 Score :- 

 

 

 

 

 

 

        Signature 

 

Place: 

Time: 
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PATIENT INFORMATION SHEET 

Comparison of Severity Scoring Systems in Predicting the Prognosis of Community 

Acquired Pneumonia. 

You are being invited to take part in a research study. Before you decide it is 

important for you to understand why the research is being done and what it will involve. 

Please take time to read the following information carefully and discuss it with friends, 

relatives and your GP if you wish. 

 

Ask us if there is anything that is not clear or if you would like more information. 

Take time to decide whether or not you wish to take part. 

 

 Pneumonia is defined as an acute inflammation of the pulmonary parenchyma that 

can be caused by various infective and non-infective agents, presenting with physical and 

radiological features compatible with pulmonary consolidation of a part or parts of one or 

both lungs. the scoring systems currently employed in the western world have not been 

validated in developing countries where population demographics and health-care 

delivery systems are different from the developed world.  

 

The condition imposes a heavy burden on the healthcare system in terms of its 

high cost both for diagnosing and treating the condition as well as for the hospital and 

ICU stay. This heavy cost points out the importance of predicting the need for 

hospitalization as well as the outcome of these patients. Prognostic scoring systems for 

CAP have been developed to address these issues.  
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Even though most of the burden in terms of mortality and morbidity occurs in the 

developing world, little has been done to study the factors associated with an adverse 

prognosis in CAP in this region. The purpose of the study is to test the validity of PSI and 

CURB-65 severity scoring systems in CAP in predicting outcome and need for ICU 

admissions in patients coming to R L Jalappa Hospital, a tertiary care centre. 

 

For the purpose of this study you will have to answer a few simple questions after 

which physical examination shall be carried out. For the purpose of this study necessary 

invasive procedures or investigations will be carried out. 

 

It is up to you to decide whether or not to take part. If you do decide to take part 

you will be given this information sheet to keep and be asked to sign a consent form. If 

you decide to take part you are still free to withdraw at any time and without giving a 

reason.  

 

 

This will not affect the standard of care you receive. 
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KEY TO MASTER CHART 

1. CURB – 65 - “confusion, elevated blood urea nitrogen, elevated respiratory rate, 

low systolic or diastolic blood pressure (BP), and age over 65 years (CURB-65)” 

rule score. 

2. PSI - pneumonia severity index 

3. s. K – Serum Potassium 

4. s. Na - Serum Sodium 

5. s.CREAT - Serum Creatinine 

6. BUN – Blood Urea Nitrogen 

7. SBP – Systolic Blood Pressure 

8. PR – Pulse Rate 

9. TEMP – Axillary Temperature 

10. R. Rate – Resting Respiratory Rate 

11. Y – Presence of the variable 

12. N – Absence of the variable 

13. UL – Unilobular Involvement 

14. ML – Multilobular Involvement 

 

 



MASTER CHART
S.
N
o

H
os
p.
N
o.

N
A
M
E

A
G
E

SE
X

FE
V
ER

A
LT
ER

ED
 S
EN

SO
RI
U
M

BR
EA

TH
LE
SS
N
ES
S

CO
U
G
H

PA
ST
 H
IS
TO

RY

PE
RS

O
N
A
L 
H
IS
TO

RY

PR SB
P

TE
M
P

R.
 R
at
e

Sp
O
2

LU
N
G
 A
BS

CE
SS

CA
V
IT
Y

EM
PY

EM
A

P.
 E
ff
us
io
n

Ra
di
og

ra
ph

ic
 fe

at
ur
es

pH pO
2

pC
O
2

b.
ur
ea

BU
N

s.
CR

EA
T

s.
 N
a

s.
 K

s.
 G
LU

CO
SE

D
EA

TH

V
EN

TI
LA

TO
R

IO
N
O
TR

O
PE

S

IC
U
 S
TA

Y

PS
I

CU
RB

 ‐ 
65

1 970709 SUNITHA 35 F Y N N Y N N 100 120 101 20 100 N N N N UL 7.38 78 65 23 10.74766355 1 136 3.6 87 N N N N 1 0

2 1004267 NARAYAN SWAMY 52 M Y N Y Y N S 90 100 101 24 94 N N N N UL 7.4 98 46 11 5.140186916 0.75 126 4.5 87 N N N N 1 0

3 975162 PRABHAVATHI 36 F Y N N Y N N 92 120 98 46 98 N N N N UL 7.42 89 42 30 14.01869159 0.6 130 2.8 140 N N N N 1 0

4 42445 SRINIVAS 35 M Y N N Y N N 92 120 98 24 98 N N N N UL 7.34 89 34 12 5.607476636 1.5 134 4.5 106 N N N N 1 0

5 43717 CHIMAPPA 55 M Y N N Y N N 92 130 98 25 98 N N N N UL 7.36 86 40 39 18.22429907 0.8 136 3.9 112 N N N N 1 0

6 101891 VENKATESHAPPA 45 M Y N N Y N N 97 110 99 26 94 N N N N UL 7.34 86 34 21 9.813084112 1 134 3.7 132 N N N N 1 0

7 98756 CHOWDAPPA 32 M Y N Y Y N N 96 110 98 28 98 N N N N UL 7.38 86 30 24 11.21495327 1 132 3.9 117 N N N N 1 0

8 42068 BHAGYAMMA 54 F Y N N Y N N 95 100 100 35 96 N N N N UL 7.4 86 36 11 5.140186916 0.7 133 4.8 134 N N N N 1 0

9 44213 JAYAMMA 54 F Y N N Y N N 92 120 98 18 94 N N N N UL 7.36 89 46 28 13.08411215 0.5 125 3.7 124 N N N N 2 0

10 85685 KRISHNAPPA 35 M Y N Y Y N N 99 112 98 28 89 N N N N ML 7.27 62 22 40 18.69158879 1.5 130 4.3 247 N Y N Y 1 0

11 965758 DIWAKAR 45 M Y N Y Y N S,D 100 120 101 24 96 N N N N UL 7.4 87 29.5 18 8.411214953 0.8 139 4 88 N N N N 1 1

12 981965 SARASWATHI 48 F Y N N Y HTN,CCF  N 110 160 104 40 82 N N N N ML 7.38 110 60 10 4.672897196 0.4 117 4.8 160 N N N N 2 1

13 974360 PUTTARAJU 34 M Y N Y Y N N 90 150 100 28 96 N N N N UL 7.4 88 56 15.8 7.38317757 0.3 134 4.1 112 N N N N 1 1

14 975162 PARVATHIBAI 36 F Y N N Y N N 92 120 98 46 98 N N Y N UL 7.41 84 54 30 14.01869159 0.6 130 2.8 140 N N N N 1 1

15 942320 KANAPPA 56 M Y Y Y Y
SPLENECTO

MY S 118 160 100 40 78 N Y N Y ML 7.34 87 43 29 13.55140187 14 138 3.5 94 N Y N Y 3 1

16 40117 NARAYAN SWAMY 48 M N N Y Y N N 82 110 97 22 98 N N N N UL 7.58 103 18 34 15.88785047 0.6 138 3.5 545 N N N N 1 1

17 117444 PADMA 28 F Y N Y Y N N 112 110 98 28 72 N N N N ML 7.24 69 50.6 58 27.10280374 0.8 136 3.6 120 N Y N Y 3 1

18 45331 SRI RANGAPPA 85 M Y N N Y
HTN, 

DM,CCF  N 96 180 98 18 95 N N N N UL 7.41 85 42 42 19.62616822 2.1 135 4.6 180 N N N N 3 2

19 44209 MANGAMMA 23 F Y N N Y N N 97 120 98 32 99 N N N N UL 7.41 78 34 26 12.14953271 1.6 138 4 110 N N N N 1 1

20 44742 THIRUPATHAMMA 32 F Y N N Y N N 94 100 102 40 95 N N N N ML 7.36 89 39 45 21.02803738 1.4 129 3 124 N N N N 2 1
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21 44795 ZAMRUTH BEE 66 F Y N N Y DM N 95 160 98 16 99 N N N N UL 7.4 86 32 41 19.1588785 1.2 134 4.5 384 N N N N 3 2

22 115563 PANEER SELVAM 37 M Y N Y Y N N 120 160 100 35 60 N N N Y ML 7.47 34 32 42 19.62616822 1.6 141 5.1 86 N Y N Y 3 1

23 100856 JAREEN TAJ 48 F Y N Y Y HTN, DM N 100 140 99.8 3 91 N N N N ML 7.4 90 60 100 46.72897196 3.1 128 5.8 164 N N N N 2 2

24 976573 RAJANNA 60 M Y N Y Y MI,CCF  S 110 140 98 60 72 N N N N ML 7.36 65 61 44 20.56074766 0.58 131 5 131 N N N N 4 2

25 966416 VIMALAMMA 66 F Y N Y Y HTN, DM N 90 140 99 20 98 N N N N UL 7.37 89 43 35 16.35514019 1.5 135 4.1 112 N N N N 2 3

26 979675 GOWRAMMA 29 F Y Y Y Y N N 140 110 100 48 100 N N N Y ML 7.1 59 60 24 11.21495327 1.8 131 4.7 90 N N N Y 3 2

27 984561 MUNIYAPPA 63 M Y Y Y Y N N 100 150 102 40 89 N N N N ML 6.45 71 76 73 34.11214953 8.1 131 6 120 N Y N Y 4 2

28 1009434 RATHNAMMA 60 F N N Y Y HTN N 140 160 99 30 89 N N N N ML 7.2 37 36 53 24.76635514 1.6 136 4.1 100 N Y N Y 4 2

29 1016546 RAHTUNNUISA 52 F N N Y Y HTN N 110 100 99 35 94 N N N Y ML 7.26 79.4 61.8 34 15.88785047 1 136 4.3 120 N N N N 1 2

30 108961 MANORMANI 47 F Y N Y Y DM, HTN N 128 180 100 30 80 N N N N ML 7.44 29 36.1 36 16.82242991 0.51 134 3.9 325 N Y N Y 4 2

31 47671 KRISHNA SINGH 65 M Y N N Y
HTN,DM,CK

D,CCF  S 85 160 99 24 86 N N N N ML 7.12 76 124 90 42.05607477 6.2 134 6.7 251 N N N N 4 3

32 44706 YELLAMMA 75 F Y N Y Y N N 93 110 98 31 96 N N N N UL 7.42 78 42 36 16.82242991 1.5 112 4.7 80 N N N N 3 3

33 112685 SARITHA 57 F Y N Y Y DM, HTN N 140 80 94 40 46 N N N N ML 7.4 29 36 36 16.82242991 0.5 136 3.6 270 N N Y Y 3 2

34 112865 MANJAMMA 56 F Y Y Y Y N N 110 140 96 28 84 N N N N ML 7.46 57 24 12 5.607476636 0.7 124 3.8 117 N N N Y 3 2

35 111905 MANOJ KUMAR 36 M Y N Y Y N S 120 110 98 44 74 N N N N ML 7.4 50 25 21 9.813084112 1.4 140 4.7 163 N N N Y 1 2

36 100308 LAKSHMAMMA 60 F Y Y Y Y DM N 100 80 94 46 76 N N N N ML 7.2 48 80 90 42.05607477 3 128 4 286 N Y Y Y 4 3

37 937031 RAMESH 30 M Y N Y Y N S 110 90 102 38 90 N N N N UL 7.1 56.5 58 113 52.80373832 14 127 5.4 112 N Y Y N 4 3

38 952152 AMMAMMA 85 F Y Y Y Y N N 140 130 98 50 92 N N N N ML 7.32 58.4 36.8 28 13.08411215 0.47 132 3.8 156 N Y N N 4 4

39 944182 NARAYAN SWAMY 60 M Y N Y Y HTN S,D 110 90 102 48 56 N N N N ML 7.4 78 55 80 37.38317757 3.2 127 3.8 94 N N Y N 3 3

40 952130 THIPANNA 73 M Y Y Y Y N S,D 146 110 99 39 87 N N N Y ML 7.1 74 127 112 52.3364486 2.5 133 6.3 101 N Y N Y 4 4

41 952132 THIPPAIAH 65 M Y N Y Y HTN, DM S,D 80 140 99 30 96 N N N N UL 7.4 100 56 45 21.02803738 0.9 143 3.3 180 N N N N 2 4

42 100308 LAKSHMAMMA 60 F Y  N Y Y N N 100 90 98 36 93 N N N N ML 7.35 86 27 101 47.19626168 10 141 4.5 103 N N N N  3 3

43 6849 RAVI KV 57 M Y Y Y Y HTN, DM S,D 110 100 99 38 94 N N N N UL 7.1 75 152 154 71.96261682 3.6 131 6.8 180 N Y N Y 4 3

44 98654 THIPPANNA 73 M Y N Y Y N S,D 146 110 99 39 87 N Y N N ML 7.1 65 127 112 52.3364486 1.2 133 6.3 101 Y Y N N 5 4



MASTER CHART

45 38734 GANGAMMA 65 F Y N N Y HTN N 86 140 98 32 99 N N N N UL 7.34 68 34 35 16.35514019 0.9 134 4.6 125 N N N N 1 4

46 116532 MANJULA 35 F Y Y Y Y N N 120 120 98 44 66 N N N N ML 7.24 69 50 50 23.36448598 0.8 135 3.5 171 N N N Y 3 3

47 939912 NAJMA BANU 22 F Y Y Y Y N N 145 60 98 48 74 N N N N UL 7.22 78 46.6 64 29.90654206 2.4 134 5.7 91 N N Y Y 3 4

48 100680 THIMAKKA 35 F Y Y Y Y N N 120 80 102 35 87 N N N N ML 7.38 52 19 48 22.42990654 1.8 138 4.6 142 Y Y Y Y 4 4

49 40568 GEETHA 47 F Y Y Y Y DM, HTN N 95 130 98 21 89 N N N Y ML 7.39 60 32.4 35 16.35514019 0.7 131 4.2 273 Y Y N Y 5 4

50 123499 RAMAKRISHNAPPA 67 M Y N Y Y N N 109 80 102 24 74 N N N N ML 7.32 60 62.4 91 42.52336449 1.4 138 2.5 141 Y Y Y Y 5 4

51 40661 GOVINDAPPA 65 M Y Y Y Y HTN,CCF  S,D 110 80 96 36 68 N N N Y UL 6.85 147 68 161 75.23364486 3.2 142 4.2 200 Y Y Y Y 5 5

52 164860 VENKATESH 50 M Y N Y Y N N 96 130 98 20 99 N N N N UL 7.35 186 40 38 17.75700935 1.5 142 3.5 124 N N N N 1 0

53 170057 VEERAVATHI 24 F Y Y Y Y N N 160 50 93 42 20 N N N N ML 7.07 140 63.7 34 15.88785047 0.6 135 3.9 121 Y Y Y Y 4 3

54 133837 VENKATAPPA 70 M Y N Y Y N N 84 90 96 30 98 N N N N ML 7.4 175 26 21 9.813084112 1.4 140 4.7 110 N N N N 4 3

55 135977 BADRUNISA 55 F Y N Y N DM N 100 110 96 40 90 N N N N UL 6.74 164 75 79 36.91588785 2.3 133 4.4 252 N Y Y Y 4 3

56 151199 CHIKKA Munireddy 80 M Y Y Y Y DM, HTN S 120 90 97 34 95 Y N N Y ML 7.35 127 30.6 98 45.79439252 2.6 139 4.6 114 Y N Y Y 5 4

57 135964 NARAYANAPPA 65 M Y N N Y N N 92 110 100 20 96 N N N N UL 7.2 100 38 78 36.44859813 1.3 143 3.9 118 N N N N 2 1

58 149095 SARDAR SAB 60 M Y N Y Y N N 135 98 93 40 95 N N N N UL 7.08 110 15.2 80 37.38317757 1.3 133 4 94 N N N N 2 2

59 105315 NARAMMA 65 F Y N Y Y N N 98 90 99 28 86 N N N Y ML 7.12 69.2 28 23 10.74766355 1.1 124 4.4 156 N N Y Y 2 2

60 133478 RAMAKKA 50 F N N Y Y HTN N 122 160 99 32 83 N N N N ML 7.4 94 40 59 27.57009346 1 116 7.4 216 N N N N 3 2

61 33208 VENKATASWAMY 65 M Y N N Y N S 88 110 101 32 97 N N N N ML 7.42 97 69 217 101.4018692 9.3 134 5.8 130 N N Y Y 3 3

62 33760 MANJUNATH 23 M Y Y Y Y N N 108 90 92 41 90 N N N Y ML 7.12 93 14.3 117 54.6728972 2.4 136 4.3 124 N Y Y Y 3 3

63 128881 VENKATRAYAPPA 70 M Y N N Y N N 76 110 100 32 94 N N N N UL 7.42 78.5 39 36 16.82242991 0.9 142 3.6 81 N N N N 2 1

64 92150 SOMASHEKHAR 40 M Y N N Y N S 125 120 99 26 93 N N N N UL 7.5 61 22.6 39 18.22429907 0.5 118 3.5 110 N N N N 2 0

65 133260 RAMA BAI 65 F N N N Y HTN, BA N 90 160 99 18 98 N N N N ML 7.49 75.9 31.3 29 13.55140187 1.2 130 3.1 124 N N N N 2 2

66 88144 PADMAMMA 32 F Y Y Y Y N N 120 50 95 60 85 N N N Y ML 7.2 92.9 40 58 27.10280374 1.6 116 4.1 146 N N Y Y 3 3

67 85383 ANJANAMMA 45 F Y N N Y N N 96 80 98 42 80 N N N N ML 7.3 70.9 25.8 97 45.3271028 0.7 128 5.1 107 N N N N 2 3

68 32012 YAHODAMMA 60 F N N Y Y N N 130 140 98 20 98 N N N N UL 7.41 60.2 34.1 66 30.8411215 1.1 138 4.3 124 N N N N 2 1



MASTER CHART

69 155629 MEENAKSHI 27 F Y N Y Y N N 80 110 100 16 98 N N N N UL 7.25 36.9 41.4 24 11.21495327 0.69 136 3.5 102 N N N N 1 0

70 151543 MANJUNATH B  34 M Y Y Y Y HTN, DM N 115 170 102 34 30 N N N Y ML 7.54 119 30.6 16 7.476635514 0.74 138 5 451 N N N Y 3 2

71 134320 CHINAPPA 70 M Y N Y Y N S 101 130 98.6 24 98 N N N N UL 7.3 104 40 28 13.08411215 0.74 141 4.3 91 N N N N 2 1

72 118125 JAGANATH 34 M Y N N Y N D 82 120 99 28 85 N N N N UL 7.1 80 34 67 31.30841121 1.2 136 4.1 91 N N N N 1 1

73 153367 PARVATHAMMA 56 F Y N N N N N 98 130 101 20 98 N N N N UL 7.3 104 42 40 18.69158879 0.92 134 3.5 124 N N N N 2 0

74 156499 SHANKAR REDDY 55 M Y N Y Y
COR 

PULMONAL S,D 104 80 97 34 74 N N N N UL 7.35 104 46 104 48.59813084 4.6 136 5.4 252 N N N N 3 2

75 157467 RAMA REDDY 85 M Y Y Y Y DM N 140 70 96 32 75 N N N N ML 7.1 77 35 84 39.25233645 3.4 140 6 350 Y Y Y Y 4 4

76 163725 SYED NAZIR 54 M Y Y Y Y DM S 50 90 97 28 70 N Y N Y ML 7.06 40.7 26.2 91 42.52336449 1.4 128 5.7 456 Y Y Y Y 4 4

77 170804 NARENDRA NAYAK 24 M Y Y Y Y N N 144 60 94 50 20 N N N N ML 6.93 102 65 46 21.4953271 0.9 110 3.6 165 N Y Y Y 3 3

78 173187 KENCHAPPA 75 M Y Y Y Y
DM,HTN,CK

D,CCF  N 170 70 96 45 85 Y N Y Y ML 7.12 105 56 154 71.96261682 7.2 132 6.2 560 Y Y Y Y 5 5

79 187598 VENKATESH 75 M Y Y Y Y DM D 132 80 102 46 75 N N N N ML 7.21 140 50 12 5.607476636 1.6 121 4.5 104 Y Y Y Y 4 4

80 170552 KODANAPPA 40 M Y Y Y Y N N 128 70 97 60 50 N N N N ML 6.95 56 41 57 26.63551402 1.8 127 3.9 64 Y Y Y Y 3 3


