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NOSOCOMIAL PNEUMONIA; RADIOLOGIC DIAGNOSIS IN 

PRANANGKLOA HOSPITAL 

SIRIPORN POOLSIRI, MD.' 

ABSTRACT 

Nosocomial Pneumonia is one of the important complications commonly found in the 
hospital. Early diagnosis and prompt treatment is essential to decrease morbidity and mortality 

rate of nosocomial pneumonia. This retrospective study was performed in Pranangkloa 

Hospital to determine the accuracy of chest radiograph. 163 patients diagnosed as nosocomial 

pneumonia in Pranangkloa Hospital between October 2001 and September 2004 were 

included in this study. Medical records and chest radiographs of the patients were studied and 

reviewed. Percentage and Chi-square were used in data analyses. 

Finding: Nosocromial pneumonia is commonly occur in male (61.35%) and old aged 

group (45.39%). The complications were usually found in neurosurgical patients (39.26%) 

and medical patients (36.20%). The common causative agents are polymicro-organism 

(56.44%) and gram-negative bacilli (73.23%). Strong association between nosocomial 

pneumonia and mechanical ventilators was found (93.90%). Chest radiograph was performed 

in only 65% of the patients, in which positive finding, pulmonary infiltration/consolidation, were 

74.53%. Infection in lower lobe, and multifocal or entirely infection were detected in 43.50% 

and 29.11%, respectively. Chest radiograph is found to be highly accurate in the diagnosis of 

nosocomial pneumonia (X2=76.57, p=0.000, <<0.05) 

Conclusion: Abnormal chest radiograph is sensitive for early diagnosis of nosocomial 
pneumonia. Although no specific pattern of abnormal chest radiograph can be identified, strong 
correlation between abnormal chest radiograph and nosocomial pneumonia was clearly 

demonstrated, the author suggest that early radiography should be performed in any 

suspected cases especially in the elderly patients and the group using mechanical ventilators. 
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INTRODUCTION 

Nosocomial pneumonia is one of the top-three 

problems of nosocomial infection in critically illed 

patients', particularly those in intensive care units 

(ICU). Nosocomial pneumonia is the second most 

common problems (27%), while urinary tract infection 
(31%), and primary blood stream infections (19%) 
are the first and third most common. The most common 
form of nosocomial pneumonia, called ventilator 

-associated pneumonia (VAP) is highly associated with 

mechanical ventilation (86%). The incidence of 

nosocomial pneumonia in mechanically ventilated 

patients (VAP) ranges from 9% to 68% and _ the 
mortallity rates ranges from 33% to 71%.” VAP is 
the most common types of infection in ICU patients 

in Europe and Latin America (45%) and is the second 

most common in US ICUs.‘ The diagnosis of VAP is 
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complicated, limiting and challenging for the clinicians 
because the clinical and radiologic presentation vary: 

fever, leukocytosis, abnormal sputum and abnormal 

chest radiologic patterns are commonly found. Early 

institutional diagnostic for empirical antibiotic therapy 

can decrease morbidity and mortality,’ especially in 

the severely illed patients. Culture of tracheobronchial 

secretion were used to guide the adjustment of the 

administration or withdrawal of antibiotic therapy to 

reduce the consumption of the drugs for lessening of 

the side effects, resistance, and costs. 

Abnormal chest radiograph combined with 
one of the clinical features (fever, leukocytosis or 

purulent tracheal secretion) is highly sensitive but poorly 

specific in the diagnosis of nosocomial pneumonia.°® 

To increase the specificity of clinical diagnosis, all four 

criterions should be included but this results in an 

unacceptably low sensitivity (< 50%). 

The accuracy of radiographic interpretation 

has received little reserch interest,’ in postmortem 

patients and abnormal findings. The focus of radiologic 

studies of VAP has been an abnormal chest radiograph, 

the false negative values of chest radiograph were 

unknown. Several specific radiographic signs have 

been studied and the range of sensitivity found were 

87% to 100% for alveolar infiltration, 58% to 83% 

for air bronchogram signs, and 50% to 78% for new 

or worsening infiltrates. The specificity cannot be 

determined since the total number of cases were 

unknown and chest radiograph were found to be 

negative insome VAP patients. The likelihood of VAP 

is not increased by any specific radiographic sign, so 

the reliability of chest radiographic interpretation is 

low. 

Despite, lack of sensitivity and specificity of 

chest radiographs, the daily chest radiographs are 

indicated on patients with acute cardiopulmonary 
problems and who receiving mechanical ventilation 

or new device. 

This retrospective study of chest radiographic 
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interpretation was conducted in the patients who was 

diagnosed to have nosocomial pneumonia in 

Pranangkloa Hospital, Thailand between October 

2001 to September 2004. 

MATERIALS AND METHODS 

The ethics commitees of my hospital have 

granted an approval for this study. 

Patients 

163 patients diagnosed as nosocomial 
pneumonia in Pranangkloa Hospital were included in 

this retrospective study, medical admission charts and 

chest radiographs in the first episode of nosocomial 

pneumonia were reviewed interpreted and analysed 

Criteria for diagnosis 

The patients, admitted in the hospital for at 

least 48 hours who developed a new or progressive 

pulmonary infiltration, consolidation, cavity or new 

pleural effusion on the chest radiograph in association 

with at least two of the following findings: rales on 

ausculation or dullness to percussion on chest exami- 

nation, new onset of purulent sputum or change in 

sputum character, axillary temperature greater than 

38°C or under 36°C (in children under 12 months) in 

the absence of antipyretic treatment, cough, leucocytes 

in excess of 12,000/mm? or under 4000/mm?’, positive 

tracheobronchial aspiration culture (qualitative 

endobronchial aspiration), or positive blood culture, 

and the patients who were treated with empirical 

antibiotic therapy without supporting evidence. For 

children under 12 months, associated with at least two 

of the following symptoms e.g., apnea, trachycardia, 

wheezy sound, or rhonchi. 

Chest Radiograph 

Plain films, mainly portable chest films, which 

were done in +/- 2 days from the day that tracheo- 

bronchial secretion were collected by doctors or
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nurses and sent to the laboratory for culture (qualita- 

tive endotracheal aspiration due to limitation of 

laboratory facilities and the lack of bronchoscopic 
specialist), and at least 48 hours after admission. 

The chest films were evaluated by the author 

or from the reports of other radiologists in the hospital. 

Data collection 

Each patient’s admission hospital chart was 

constituted retrospectively and the following data were 

recorded; age, sex, patient’s ward (medical, general- 

surgical, neuro-surgical and newborn ICU), whether 

the patient is on endotracheal tube/tracheostomy tube 

with mechanical ventilator, isolation of microorganisms, 

mono or polymicroorganism, chest radiograph; positive 

or negative finding for nosocomial pneumonia, finding 

patterns, location, sides and pleural effusion. 
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Statistical Analysis 

The data of age, sex, patient’s ward (medical, 

general-surgical, neuro-surgical and newborn ICU), 

on mechanical ventilator or not, microorganisms 

isolated, chest radiograph; positive or negative, 

finding, location, side and pleural effusion, and the 
relative positive chest radiograph with nosocomial 

pneumonia diagnosis were analysed using statistical 
computerized program for research in percentages 

and chi-square test or Pearson Chi-Square. Statistical 
significance was defined as p< 0.05. 

RESULT 

A total 163 patients were retrospectively 
evaluated during October 2001 to September 2004, 

and divided mainly into two groups, adult and child- 

hood, (newborn). 

  

  

  

  

  

  

  

Table 1. Demographic data of the nosocomial pneumonia patients 

Data Frequency Percent 

1. Sex 
male 100 61.35 
female 63 38.65 

total 163 100.00 

2. Age 
<1 year 27 16.56 
1-14 years 1 0.61 
15-29 years 21 12.89 
30-44 years 19 11.66 
45-59 years 21 12.89 
60-74 years ad 26.99 
>75 years 30 18.40 

total 163 100.00 

3. Ward 
medical /ICU med 39 36.20 
general-surgical/ ICU surg. 9 7.36 
neuro-surgical/ ICU surg. 64 39.26 
NICU (newborn) 28 17.18 

total 163 100.00 
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100 of 163 patients were male (61.35%), 63 

were female (38.65%), 27 patients (16.56%) were 

less than 1 year (mostly newborns; mainly were 

preterms (app.25-36 weeks and birth weight app. 

880-3480 grams). Only one boy, 5 year-old was 
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underlying of cerebral palsy was found. Most of the 
cases (77 patients, 45.39%) were the old-aged 

patients, older than 60 years and were admitted in 

particulary neuro-surgical patients 64 (39.26%),59 
cases were medical patients (36.20%). 

  

  

  

Table 2. Onendotracheal tube/tracheostomy tube with mechanical ventilator of the nosocomial pneumonia 

patients 

Data Frequency Percent 

On tube 
No tube 153 93.87 

10 6.31 

total 163 100.00 
  

Almost all patients were on endotracheal/tracheostomy tube with mechanical ventilator 153 (93.87%). 

Table 3. Microorganisms recovered from respiratory secretion ofnosocomial pneumonia patients 
  

  

  

Microorganisms Frequency Percent 

Pseudomonas aeruginosa 58 21.56 
Klebsiella species 69 25.65 
Staphylococcus aureus 41 15.24 
Enterobacter species 18 6.69 
Acinetobacter species 52 19.33 
Other 31 11.53 

total 269 100.00 
  

The most common microorganisms were gram 

negative bacilli 197 (73.23%), particularly Klebsiella 
species 69 (25.65%), others are Pseudomonas 

aeruginosa 58 (21.56%), Acinetobacter species 52 
(19.33%) and Enterobacter species 18 (6.69%). The 

fourth is Staphylococcus aureus 41 (15.24%), mostly 

with MRSA (methecillin resistant Staphylococcus 

aureus). The other were Streptococcus pneumoniae, 

Serratia species and E.coli. 

Table 4. Number of kinds of microorganisms recovered from respiratory secretion of nosocomial pneumonia 

  

  

  

patients 

Microorganisms Frequency Percent 

None 8 4.91 

Monomicroorganism 63 38.65 

Polymicroorganism 92 56.44 

total 163 100.00 
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The most common types of microorganisms 

were mixed infection; 92 (56.44%) and single infection 
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the cases that had been diagnosed as nosocomial 
pneumonia and had taken empirical antibiotic therapy 

were; 63 (38.65%). Negative culture; 8 (4.91%) were — without tracheobroncheal secretion cultures support. 

Table 5. Chestradiographic diagnosis in nosocomial pneumonia patients 
  

  

  

  

  

  

  

  

  

  

  

Microorganisms Frequency Percent 

1. Chest film 
Not available 57 35 
Available 106 65 

total 163 100.00 

2. Result (pulmonary infiltration/consolidation) 
Positive 79 74.53 
Negative 27 25.47 

total 106 100.00 

3. Distribution:Location of pulmonary 
infiltration /consolidation. 
Upper 10 12.66 
Lower 35 44.30 
Entire 23 29.11 
Perihilar 11 13.93 

total 79 100.00 

4. Side effected 
Right 30 37.97 
Left 18 22.79 
Both 31 39.24 

total 79 100.00 

5. Pleural effusion 
None 75 94.94 
Pleural effusion 4 5.06 

total 79 100.00 
  

Chest radiograph were performed in 106 

patients (65%), positive finding (pulmonary infiltra- 

tion/consolidation) found in 79 patients (74.53%), 

prominently in lower part 35 cases (44.30%), 

scattered, diffuse, multifocal or entirely both lung fields 

43 

23 cases (29.11%). Both sides and Rt. Side are more 

common. 4 cases (5.06%) show pleural effusion. Air 

bronchogram signs were not seen in adult but 

commonly seen in preterm newborns which cannot 

be excluded from respiratory distress syndrome
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(RDS). The relation of positive chest radiograph in 

nosocomial pneumonia diagnosis by Pearson 

Chi-Square was 76.574 (p=0.000) ( alpha< 0.05) 

and contingency coefficient was 0.565. 

DISCUSSION 

Nosocomial infections are defined as 

infections acquired during or as a result of hospitali- 
zation after 48 hours’ which contribute significantly to 

morbidity and mortality'®'! as well as costs of hospi- 
talized patients. The most common problems are 

urinary infections, the second and third most common 

are pneumonia and blood stream infection' and 

showed device- associated infections, nosocomial 

pneumonias are associated with mechanical ventilator, 

called ventilation-associated pneumonia (VAP). The 

majority of nosocomial pneumonias occur in intensive 

care units or critically illed patients. The incidence of 

VAP is 9-68%? and mortality rate is 33-71%. 
Pseudomonas aeruginosa was identified as a gram- 

negative pulmonary pathogen in one report’? showing 

uniquely high mortality (70%) as compared to the other 

gram-negative bacilli. Mortality rate of gram-positive 

organism (usually staphylococcus aureus) is lower but 

cannot be neglected. The majority of nosocomial 

pneumonias are caused by gram-negative bacilli 

(> 60%).'* The common causative agents are listed 
in order of commonly found: Pseudomonas 

aeruginosa, Staphylococcus aureus, Enterobacter 

species, Klebsiella species, E. coli, Haemophilus 

influenza and Serratia marcescens. Order of causative 

agent varied in each study.'* Predisposing factors of 

nosocomial pneumonia are intubation (short/long 

term),'*'’ intensive care unit (respiratory equipment, 

contamination of devices),'”*! antibiotics," surgery, '® 

chronic lung diseases,”**4 advanced-ages'*'®°.76 and 
immunosuppression.?”8 

The majority of nosocomial pneumonias 

appear to occur as a result of aspiration of pathogens 

that colonized at the mucosal surface of the upper 

airway.”?:?9303 The patients receiving gastric alka- 
linization to prevent stress ulcers and bleeding during 
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hospitalization can produce extensive bacterial 

overgrowth in the upper GI tract, that lead to airway 

colonization, secondary to aspiration of gastric 
microflora.*'** Patients treated with H, blocker 
(cimetidine) show higher incidence of pneumonias than 

the group treated with sucrafate.* 

Diagnosis of nosocomial pneumonia is comp- 

licated because the classic clinical finding for 

pneumonia, new fever, new or worse pulmonary 

infiltration, cough, sputum production, and elevated 

leukocyte count, may not be seen, while pulmonary 

infiltration, if found, may cause by diseases other than 

pneumonia, such as alveolar hemorrhage, atelectasis, 

pulmonary infarction, ARDS (adult respiratory 

distress syndrome) or hypersensitivity pneumonitis. 

The isolation of potential gram-negative bacillary or 

Staphylococcus aureus pathogens from the airways 

cultures may be colonization (isolation ofan organism 

from a patient who has no signs or symptom of 

infection) or if actual infection is pneumonia or 

tracheobronchitis. There is no clear clinical manifes- 

tation in the diagnosing nosocomial pneumonia. 

Microbiologic evaluation of patients with 

suspected nosocomial pneumonias may or may not 

be helpful. Sputum or respiratory secretions obtained 

by endotracheal aspiration are often contaminated with 

upper airway flora, so the cultured result may not 

reflect the microbiology of infected lung disease. 

Blood cultured may help to differentiate between 

contaminating and infecting bacterial isolated from 

sputum but the positive rate are in lower than 10% of 

nosocomial pneumonia patients. Invasive methods, 

bronchoscopy with quantitative laboratory analysis, 

such as protected-specimen brush (PSB), 

bronchoalveolar larvage (BAL) have been described 

potentially useful for improving diagnostic specific for 

nosocomial pneumonias.***° However there are some 

disadvantages of PSB and BAL in clinical applica- 

tion** (hypoxemia, sinus tachycardia and minor 

bronchial hemorrhage) and these techniques require 

specialists and special equipments, which may delay 

in sample collection and initiation of empiric antibiotic
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therapies,* there is a high false-negative rate in the 
culture result. Non-invasive quatitative technique, 

quatitative endotracheal aspiration (QEA) culture is 

less complicated, lower costs and relatively sensitive 

(70%) and specific (72%) method to diagnose VAP 

but the negative predictive value of QEA cultures were 

higher (72%) when compared with that obtained 

using PSB (34%).3”7 One study showed that the 
outcome of VAP treatment was not influenced by the 

technique used for microbial investigation.” 

Diagnosis of this infection is more complicated 

in the neonates, for the signs are usually subtle and 
nonspecific. Definitions of sepsis used in adult and 
pediatric patients usually cannot be applied to 

neonates, due to the fact that they rarely get febrile 

and their vital signs are affected by several factors 

other than infection such as cold, stress, hypoglycemia, 

pain and hypoxia. Therefore, sepsis is usually 

suspected in a newborn just based on poor feeding 

ora state of not being well, or sometimes just based 

on major or minor risk factors in the history**° On 
the other hand, neonate prone to be infected by fatal 

nosocomial microorganisms if they are hospitalized 

and received invasive procedures such as intubation 
or catheterization, especially preterm. 

In this study, nosocomial pneumonias found 
prominently in male 100 (61.35%), advanced age 

patients, more than 60 years, 77 (45.39%), neuro- 

surgical and medical patients (36.20% and 39.26%, 
respectively) mostly critically ill or impaired concious 

patients. Almost all patients of nosocomial pneumonias 

are found to be associated with mechanical ventilator 

via endotracheal tube or tracheostomy tube 153 

(93.9%). The other risk factors are old patients or 

the patients who prone to aspiration, such as impaired 

consciousnes or stroke.*? Because nosocomial 

pneumonias are usually associate with aspiration,9° 
so polymicroorganisms are prominent. Polymicroor- 

ganisms are two times more common than 

monoorganism in this study which is correspond with 
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Rouby et al.study.*? Microorganisms (may be 

oropharyngitis or tracheobronchitis) were gram 

-negative bacilli 197 (73.23%) as same as other 
studies'®*'?:'4 and mainly in Klebsiella species, followed 
by Pseudomonas aeruginosa, Acinetobacter species 

and Enterobacter species. Gram positive microor- 

ganism is staphylococcus aureus and frequent 
MRSA). Only 106 chest radiographs (65%) could 

be collected, because some patients received initially 

empirical therapy without performing chest films. The 

positive finding, pulmonary infiltration/consolidation, 

in 79 patients (74.53%), the other signs*! as air 

bronchogram sign, silhouette sign, cavities, fissure 

abutment or atelectasis were not seen. Distribution, 

prominent in lower part 35 (44.30%), and follow by 

scathered diffuse, multifocal or entirely both lung fields 

23 (29.11%), associated with aspiration. Involving 

both sides and right side were eminent. A few cases 

had pleural effusion, 4 (5.06%). Air bronchogram signs 

were not seen in adult but commonly seen in preterm 

newborns, but cannot be excluded from respiratory 

distress syndrome (RDS) pattern, so the radiograph 
in the preterm newborns suspected of nosocomial 

pneumonias were very really complicated, history of 

risk factors may be helpful.** *° The relation of 
positive chest radiograph in nosocomial pneumonia 

diagnosis by Pearson Chi-Square was 76.574 

(p=0.000) ( alpha< 0.05) and contingency coefficient 

was 0.565, meaning the positive chest radiographs 

are useful to diagnose nosocomial pneumonia. 

There are some limitations in this study due 

to retrospective design, chest radiographs were not 

performed on the day that the tracheobronchial 

secretion were collected (+/- 2 days) and some other 

noninfectious diseases such as alveolar hemorrhage, 

atelectasis, pulmonary infarction, ARDS (adult 

respiratory distress syndrome) or hypersensitivity 

pneumonitis and used qualitative endotracheal 

aspiration, can depict the same abnormal patterns like 

pneumonia, causing over estimate of nosocomial 

pneumonia diagnosis and positive chest radiograph.
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CONCLUSION 

The nosocomial pneumonia is the most 
common type of infection in critically ill patients, 

inadequate or delayed antimicrobial treatment result 

in high mortality rate. Early diagnosis is important but 

itis very complicated due to the classic clinical finding 

for nosocomial pneumonia; (new) recurrent fever, 

cough, changing sputum production and radiologic 

pattern and elevated leukocyte count may not be 

detected. The positive chest radiograph interpretation, 

pulmonary infiltration/consolidation, is helpful to 

increase the specificity. 
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