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Severe Acute Necrotizing Community-Acquired Pneumonia with 
Pyopneumothorax Due to Pseudomonas aeruginosa in a Healthy Young Girl

INTRODUCTION

Pseudomonas aeruginosa is a Gram-negative bacillus found 
widely in soil and water. It causes disease infrequently in 
normal hosts, but is a major cause of infection in patients with 
an immune compromised state. P. aeruginosa as an etiologic 
agent for community-acquired pneumonia (CAP) is quite 
rare and can cause necrotizing pneumonia. The evolution 
of this new pathogen ecology is menacing our treatment 
toward CAP. IDSA recommends abandoning the use of prior 
categorization of health care-associated pneumonia to guide 
selection of extended antibiotic coverage in adults with 
CAP.[1] P. aeruginosa is one of the most common causes of 
pneumonia requiring intensive care unit (ICU) admission, 
with high morbidity and mortality. Therefore, it is important 
to have a high index of suspicion, as early empiric treatment 
tends to have a better prognosis.

CASE REPORT

An 18-year aged girl was absolutely healthy until 3 weeks back, 
when her symptoms started insidiously; which consisted of fever 
with chills, breathlessness on exertion, and bilateral chest pain. 
She received symptomatic treatment from a general physician, 

but without complete cure. One week later into the illness, she 
developed sudden respiratory distress and was brought to the 
casualty. Her SpO2 on room air was 50%, respiratory rate – 50/
min, heart rate – 150/min, and blood pressure of 100/60 mmHg. 
On auscultation, there were diminished breath sounds on the 
right side. An immediate chest X-ray [Figure  1a] showed 
right-sided hydropneumothorax. An intercostal drainage (ICD) 
insertion was done within no time and ICU admission was 
warranted. Her breathlessness settled and vitals stabilized, but 
fever persisted. On further taking a detailed history, the patient 
had no history of travel or exposure to any pets. There was 
no history of hospitalization in the past. Serial chest X-rays 
showed no expansion of the lung [Figure  1b]. Pleural fluid 
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was turbid, exudative (as per Light’s criteria) with neutrophilic 
predominance and low adenosine deaminase (18.6). Since there 
was no lung expansion, HRCT chest [Figure 2] was performed; 
a right-sided hydropneumothorax with cavity and collapse of 
the underlying lung was noted. Serum investigations showed 
hemoglobin – 10.3, WBC – 10,700 of which 91% were 
neutrophils, and platelet count – 359,000. CRP was mildly 
raised (23.04) and PCT was negative. Liver function test, renal 
function test, and blood sugars were within normal limits. 
HIV, HBsAg, and HCV were non-reactive. Connective tissue 
markers (ANA, c-ANCA, and p-ANCA) were negative. Blood 
culture grew no organism. Pleural fluid and sputum for aerobic 
culture, GeneXpert, and AFB stain were negative. For ongoing 
infection, the patient was initially started on meropenem 
and metronidazole. Despite broad-spectrum antibiotics 
being administered for 1  week, her fever persisted. Hence, 
ciprofloxacin and linezolid were added. Since no change was 
observed in the fever trend, a bronchoscopy was performed. 
There was no structural abnormality in the tracheobronchial 
tree. Thick secretions were noted bilaterally, predominantly on 
the right side of bronchial tree. Bronchoalveolar lavage grew 
P. aeruginosa (>1 lakh colony-forming unit/ml), which was 
multidrug resistant and sensitive only to cefepime, levofloxacin, 

and colistin. Antibiotics were changed to intravenous cefepime-
tazobactam and colistin for 2  weeks. As minimal drain was 
noted, ICD was removed and the patient improved gradually. 
She was discharged on 3 weeks of oral levofloxacin. Later, AFB 
culture reports of pleural fluid and sputum (>8  weeks) were 
also negative. On follow-up after 3 weeks, the patient showed 
significant clinical and radiological improvement [Figure 3].

DISCUSSION

Pneumonia is defined as inflammation and consolidation 
of lung tissue due to an infectious agent. Pneumonia that 
develops outside the hospital is considered CAP. Typical 
bacterial agents that cause CAP include Streptococcus 
pneumoniae, Haemophilus influenza, and Moraxella 
catarrhalis.[2] Community-acquired P. aeruginosa cause mild 
and superficial infections such as otitis externa, varicose 
ulcers, and folliculitis.[3] It is an infrequent pathogen to cause 
CAP. However, in patients with severe CAP, P. aeruginosa 
can be the etiology in 1.8%–8.3% of patients.[4] During the 
past few decades, the etiology of CAP has been changing, 
wherein antibiotic-resistant bacteria that were thought to be 
important only in hospital settings are now becoming more 
prevalent in community settings.[5] Hydropneumothorax or 
pyopneumothorax is a rare complication of community-
acquired bacterial pneumonia. Studies have reported stating 
that bacterial etiology is second to Mycobacterium tuberculosis 
in causing hydropneumothorax, but we could not come across 
any study which reported the presence of an P. aeruginosa 
presenting with hydropneumothorax.[6] P. aeruginosa more 
commonly causes nosocomial pneumonia. Most P. aeruginosa 
caused CAP is seen in patients with structural lung diseases, 
chronic obstructive pulmonary disease, or cystic fibrosis. 
Other risk factors for CAP due to P. aeruginosa include 
chronic heart failure, cerebrovascular disease, advanced age, 
smoking, and malnutrition. Several studies have found that 

Figure 2: HRCT chest showing right side hydropneumothorax with 
cavity and collapse of underlying lung

Figure  3: Chest X-ray on follow-up after completion of treatment 
showed total resolution of hydropneumothorax

Figure 1: (a) Chest X-ray showing right side pneumothorax, (b) chest 
X-ray (day 4) showing right-sided intercostal drainage in situ without 
lung expansion
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fatal P. aeruginosa pneumonia in previously healthy patients 
was associated with contaminated hot tubs.[7] Our patient had 
none of the above risk factors or exposures, hence regarding 
it as an extremely rare case. Clinical presentation of CAP due 
to P. aeruginosa could be variable including cough, sputum 
production, pleuritic chest pain, fever, and/or hemoptysis.

High virulence of P. aeruginosa is due to factors which 
include bacterial surface components such as flagella/pili, 
secreted enzymes/toxins, and the ability to form biofilms. 
Mechanisms of antimicrobial resistance include multidrug 
efflux pumps, ss-lactamases, and downregulation of outer 
membrane porins. P. aeruginosa is a challenging bacterium 
to treat, due to its intrinsic resistance to the antibiotics used 
most frequently in the management of CAP. Drug-resistant P. 
aeruginosa is defined when the isolated pathogen is resistant 
to at least one antibiotic and MDR P. aeruginosa is defined 
by resistance to at least three of the evaluated antibiotics. 
IDSA recommends on obtaining pre-treatment Gram stain 
and culture of respiratory secretions and blood cultures, 
only in adults with CAP managed in the hospital setting, 
who are classified as severe CAP or are being empirically 
treated for methicillin-resistant Staphylococcus aureus or 
P. aeruginosa. Empiric treatment options for P. aeruginosa 
include piperacillin-tazobactam (4.5  g every 6  h), cefepime 
(2 g every 8 h), ceftazidime (2 g every 8 h), aztreonam (2 g 
every 8 h), meropenem (1 g every 8 h), or imipenem (500 mg 
every 6 h). If P. aeruginosa-CAP in adults is being empirically 
covered, it is recommended on continuing empiric coverage 
while obtaining culture data. If these pathogens are present, 
it is justified to continue treatment for these pathogens after 
the first few days of empiric treatment.[1] In cases of recovery, 
complications include parenchymal scarring and recrudescence 
– requiring repeated antibiotic courses. In the cases reviewed 
with recovery, duration of therapy varied from 2 to 6 weeks.[8]

CAP pseudomonas has a higher CURB-65 score and 
pneumonia severity index with mortality of approximately 18–
61%.[7] In fatal cases, the disease involves development of septic 
shock and organ failure. CAP due to P. aeruginosa has a rapid 
progression, requires more respiratory/vasopressor support, and 
has a poorer prognosis as compared to other pathogens.[5]

CONCLUSION

P. aeruginosa is a rare etiology of CAP. Nonetheless, it should 
be suspected in any patient who presents with a rapidly 
progressive course, particularly in the presence of risk factors 
and exposures. In cases of pleural effusion or pneumothorax 
or both, ICD drain should be inserted. In recent years, 
circulating strains of P. aeruginosa have tended to have higher 
resistance patterns. Therefore, combination therapy, including 

antipseudomonal agent, should be considered in the treatment, 
to prevent future resistance.

CLINICAL SIGNIFICANCE

Cultures from respiratory site and blood should be obtained 
before initiating antibiotics. Thereafter, antibiotic stewardship 
protocols should be adhered to. Pseudomonas being an 
ominous organism yields a finer prognosis only when treated 
with appropriate antipseudomonal antibiotics. Having a 
high index of suspicion with appropriate initial management 
reduces morbidity and mortality.
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