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Case report  
 

Klebsiella Spp and Escherichia coli Co-Infection in Empyema Thoracis- An 

Uncommon Isolation with atypical presentation 

Abstract 

Empyema thoracis is the collection of pus in the pleural space. A 9-year-old boy presented with a 

3-day history of high grade continuous fever, a day history of abdominal pain, distension and fast 

breathing. Examination findings: acutely ill child, febrile, in respiratory distress. Chest findings: 

tachypnea, dull percussion note and decreased air entry on the right hemithorax. Chest 

radiograph: massive fluid collection in the right hemithorax. Escherichia coli was cultured which 

was sensitive to fluoroquinolones. Klebsiella spp was also cultured from the blood with the same 

sensitivity. Patient responded well to tube thoracostomy drainage and administration of 

antibiotics. Empyema thoracis with the isolation of two-gram negative organisms in a previously 

healthy child is rare. 
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Introduction 

Empyema Thoracis is an important complication of bacterial pneumonia in children. The 

incidence of an empyema is increasing worldwide [1].  The most common aerobic gram positive 

organisms that are implicated as a cause of empyema thoracis in over 70% of cultures are 

Streptococcus pneumoniae and Staphylococcus aureus. While, for gram negatives organisms, the 

most common organisms isolated are klebsiella, Pseudomonas and Haemophilus species [2]  

The clinical presentation of patients with empyema thoracis are not different with symptoms of 

patients presenting with pneumonia. The commonest symptoms include: High grade fever, 

cough, chest pain and difficulty in breathing [1]. However, Empyema thoracis can present with 

atypical symptoms like abdominal pain and vomiting [3-4].  

The isolation of Escherichia coli in a patient with empyema thoracis is not common as it is 

usually isolated in patients with urinary tract infections, meningitis, cholecysitis, and travelers ’ 

diarrhea to mention a few [5]. The isolation of two different aerobic organism in empyema 

thoracis is rare and is said to occur usually in a patient who came in with community acquired 

pneumonia and later developed hospital acquired pneumonia due to the use of ventilator [6]. 

We report an atypical presentation of Empyema thoracis with the isolation of uncommon 

organisms in a 9-year old boy. 

 

Case Report 

A 9 year old boy presented with a 3 day history of high grade and continuous fever and a 1 day 

history of sudden abdominal pain, swelling associated with fast breathing. There was positive 
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history of an episode of generalized tonic convulsion that occurred at the peak of fever, lasting 

less than 2 minutes, aborted spontaneously with full regain of consciousness. There was also a 

history of diarrhoea, patronage of food vendors, source of drinking water was tap water. He had 

no history of vomiting or constipation and no history suggestive of aspiration. Contact and travel 

history were both non-contributory. He was fully immunized. He is a known seizure disorder 

patient on carbamazepine. Other systemic review nil of note.  

On examination he was fully conscious and alert, acutely ill-looking and in respiratory distress. 

He was febrile with an axillary temperature of 38.7◦C.  Respiratory rate was 60cpm and he was 

saturating at 72% on room air. He had normal percussion notes with transmitted breath sounds. 

His pulse rate was 160bpm, regular and full volume and apex beat was at the 5
th 

left intercostal 

space,mid-clavicular line. His heart sounds were S1and S2 only. Abdominal examination 

revealed a distended abdomen which was tense with generalized tenderness but more marked at 

the right upper quadrant. Organs where not palpable on account of distension and percussion 

note was tympanic. At the time, bowel sounds were not heard. No significant finding upon 

digital rectal exam.  

 The patient was provisionally diagnosed as typhoid fever with possible intestinal perforation. He 

was commenced on intranasal oxygen, antibiotics and intravenous fluids and catheter passed for 

urine monitoring. Septic work-up, imaging studies and other routine investigations were done.  

A Nasogastric Tube was passed to relieve the abdominal distention. Over 400mls of bilious fluid 

was drained over the course of 4 days.  He was started on IV Ceftriaxone, Metronidazole, 

Gentamicin and maintenance fluids. He was also placed on parenteral acetaminophen to control 

the fever. Radiograph of the abdomen taken in erect position showed dilated loops of bowel and 

hepatomegaly.  
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Patient showed no significant response to treatment up to six (6) days on admission. He was 

acutely ill looking, spiking temperature between 39-40
o
C, in respiratory distress, oxygen 

dependent and restless. Examination of the chest revealed a dull percussion note on the Rt. 

Hemithorax with decreased breath sounds. Chest radiograph showed homogenous opacity 

obliterating most of the right lung field. Pleural tapping was done which yielded frank pus. It was 

sent for gram staining, Ziehl Neelsen staining, microscopy, culture and sensitivity. 

Full blood count result on the day of admission, showed WBC – 8700, N-69%, L-22%, M-7%, 

E-2%, PCV- 31%, Platelets 66,000. Pleural tap biochemistry: Albumin-34g/L, Protein-41g/L. 

Electrolytes showed moderate hyponatremia but other parameters were within normal range. 

Culture of pleural fluid yielded E. coli which was sensitive to only the fluoroquinolones (multi-

drug resistant). Klebsiella spp was isolated from blood culture and was sensitive to Augmentin, 

Gentamycin, Cefuroxime and Fluoroquinolones. Patient’s retroviral screen was non-reactive. 

Diagnosis was reviewed to pneumonia complicated by right sided empyema thoracis. 

Patient had a chest tube inserted in affected pleural space. On the first day up to 800mls of pus 

was drained with subsequent days’ total of up to 1500mls (over a 5-day period). His medications 

were reviewed and he was started on Ciprofloxacin. Fever began to take a downward trend with 

progression of drainage until patient became completely afebrile, he did well and was discharged 

home after14days on admission. 

Discussion and Conclusion 

There have been reports of children who present with atypical symptoms often times leading to a 

misdiagnosis of the condition. Our patient presented with symptoms of an acute abdomen and 

was diagnosed as such. Studies have shown pneumonia to be the most frequent extra-abdominal 
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cause of acute abdominal pain in children [7-8].
 
Where abdominal symptoms appear more severe 

than the respiratory symptoms, just like our patient presented, misdiagnosis is more likely [5].   

The incidence of empyema complicating pneumonia has been on the rise. Some studies showed 

that risk factors for developing empyema include use of ibuprofen and acetaminophen prior to 

hospital admission, our patient received acetaminophen prior to hospital admission [9]  Goyal et 

al observed that  girls under the age of 5years are more susceptible to develop empyema thoracis, 

and the most common bacteria isolated was Staph specie[10]. However, studies done by 

Elemraid et al observed that age and sex were not significantly associated with Empyema 

thoracis, but bacteria infection was significantly associated in the development of Empyema 

thoracis[9] 

The patient was diagnosed with right sided pleural effusion. This is similar to what was obtained 

by studies done by Goyal et al, where more than 50% of the patients had right-sided pleural 

effusion, although the reason why patients develop right sided pleural effusion more than the left 

could not be ascertain [10]. 

Anaemia and malnutrition and previous treatment with antiobitics were risk factors for the 

development of empyema thoracis in a study, however, our patient was not pale, well-nourished 

9 year old boy, with no prior history of antibiotics use before presentation [10] 

Klebsiella spp was isolated from the patient’s blood stream while E. coli was isolated from 

pleural aspirate. While it is not uncommon to have polymicrobial isolates from a patient, it is a 

rare finding in patients who have not had any form of instrumentation. Co-infection is common 

in patients who have developed hospital acquired infection e.g. ventilator-associated pneumonia 

and catheter-associated UTI. E.coli and Klebsiella spp are common causative organisms 
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implicated on purulent infections, bacteremia, meningitis and UTI. However, isolation of E. coli 

from the pleural space is uncommon [5].  Isolates are obtained from the same source as against 

what was observed in the 9 year old boy who had co-infection with organisms isolated from 

different sites (blood stream and pleural effusion) is what is commonly observed. This could be 

as a result of passage of the Nasogastric Tube and catheter. 

 The common mixed organisms usually cultured are Streptococcus spp and Pseudomonas 

aeroginosa and the reason is that when patients come with community acquired pneumonia, the 

commonest organism cultured is usually Streptococcus spp, however, when they are put to 

ventilator they can acquire ventilator associated pneumonia usually caused by Pseudomonas 

aeroginosa which is a hospital acquired infection [11].  

The E. coli cultured in the pleural fluid of the patient was  multi-drug resistants, sensitive only to 

fluoroquinolones. This may be because of the atypical presenation and the possibility of one of 

the organism being a hospital acquired infection. This is similar to what was obtained by 

Murugesan et al were the patient had an atypical presentation and the organism cultured was 

uncommon and was a multi-drug resistant organism [5]. 

The patient showed significant improvement with insertion of a chest tube and was eventually 

taken off oxygen, antibiotics were continued and chest tube was eventually removed. However, 

patient had a longer hospital stay which is as expected in complicated pneumonia where drainage 

is required [10]. 

Organisms in the Enterobacteriaceae family are frequently isolated in purulent infections. Co-

isolation is seen mostly in hospital-acquired infections where a form of instrumentation is carried 
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out on the patient (catheter associated/ ventilator-associated). High index of suspicion is key to 

early and accurate intervention.   
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Figure 1. CXR showing massive right pleural effusion 

 

 

 

Figure 2. CXY 8
th

 day post right chest tube thoracostomy 

 


