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Background
Staphylococcus Aureus is an important human pathogen that 

causes severe chest infections and accounts to 2% community 
acquired pneumonia and 10% of Hospital Acquired pneumonias. The 
pathogenicity of Staphylococcus aureus largely depends on presence 
of extracellular virulence factors, one of these exoproteins is Panton-
Valentine leukocidin (PVL).1 PVL is a toxin produced by some 
strains of Staphylococcus aureus that can cause severe lung necrosis, 
pulmonary oedema, alveolar haemorrhage, multi organ failures and 
death. PVL was first described in 1932, however in UK the first case 
of PVL-positive Staphylococcus aureus pneumonia was reported in 
2003. It is found in isolates of less than 2% of Staphylococcus aureus. 
The mortality with PVL-positive Staphylococcus aureus pneumonia 
has been reported to approach 75%.2

Various hypothesis have been described to understand the 

pathogenesis of PVL3 but it primarily targets the human immune 
system mainly polymorphonuclear neutrophils (PMNs), monocytes, 
and macrophages4 and causes cell death by apoptosis or necrosis.5

The toxin of PVL is encoded by two genes genes PVL locus (lukS-
PV and lukF-PV) and the mecA gene. The detection of PVL-producing 
strains is mainly performed by Polymerase chain reaction  of colonies 
of Staphylococcus aureus for the detection of these  genes.6

Case presentation
40 years old male previously fit and healthy gentleman presented 

to Accident and Emergency with history of cough, high temperatures 
and shortness of breath. Clinical examination on presentation revealed 
high temperature of 39.2, pulse rate of 158/min, and respiratory rate 
of 44/min with O2 saturations of 92% at room air. His Chest X-ray 
revealed extensive right middle lobe consolidation.
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Abstract

Panton–Valentine leukocidin (PVL) is among one of the many toxins associated 
with Staphylococcus aureus infection. It commonly causes recurrent skin and soft tissue 
infections (SSTIs), but can sometimes be associated with severe invasive infections, 
including necrotising haemorrhagic pneumonia in otherwise healthy young people. Here 
we report a case of young male patient who presented with community acquired pneumonia 
that very rapidly progressed to necrotising haemorrhagic pneumonia leading to septic 
shock with multi-organ failure. His chest imaging showed extensive right sided cavitatory 
pneumonia & his bronchial washings confirmed the presence of PVL positive Staph aureus. 
He was managed in Intensive care where he was resuscitated with organs support along with 
broad spectrum antibiotics. He later developed renal impairment needing renal replacement 
therapy. Patient gradually showed clinical signs of improvement after prolonged ICU 
admission. He was later stepped down to the Respiratory ward following improvement 
in clinical condition. Hence medical physicians need to know about Panton–Valentine 
leukocidin (PVL) producing staphylococcus aureus as early detection and treatment can 
save lives of patients. 
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Chest X-Ray of the patient on initial presentation to Accident and emergency, showing right middle lobe consolidation.
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During his management in Accident and Emergency his clinical 
condition deteriorated rapidly with worsening cough and hemoptysis, 
his blood pressure dropped and developed clinical signs of septic 
shock. Patient was transferred to Intensive care unit where he was 
intubated & ventilated. He was started on vasopressor support, iv 
antibiotics and iv fluids. His admission bloods showed CRP 330, 
Creatinine 219, Urea 13.1, lactate 4.0, Bilirubin 31. His initial 
blood culture didn’t grow anything. His throat swabs were positive 
for influenza B. His renal function deteriorated further and he was 
started on CVVH (continuous veno-venus hemofiltration) for acute 
renal failure. His malarial screen, urinary legionella & pneumococcal 
antigens came back negative. Repeat Chest X-ray showed worsening 
bilateral lung infiltrates. 

Chest X-ray performed 2 days after admission, showing worsening 
bilateral lung infiltrates. 

A CT Abdomen and Pelvis was arranged to find out occult source 
of bleed or collection. CT scan of abdomen revealed large right 
retroperitoneal hematoma causing anterior displacement of kidney, 
Bilateral consolidation and effusions more on Right side and cavitatory 
lesion at right lung base. The hematoma was managed conservatively 
with advice from surgeons and hematology team.

CT abdomen showing large right retroperitoneal hematoma 
causing anterior displacement of kidney.

CT Thorax was arranged which confirmed right sided abscess/
cavity. The case was discussed with thoracic surgeons who advised 

to manage conservatively & USS guided chest drain was put in 
under antibiotics cover. Meanwhile his bronchial washings grew 
Staphylococcus aureus (Panton valentine leucocidin positive). It was 
sensitive to Flucloxacillin. Case was discussed in multidisciplinary 
team meetings with microbiologist who advised to continue with 4 
weeks of Flucloxacillin. 

CT thorax showing bilateral consolidation and effusions more on 
right side and cavitatory lesion at right lung base.

Patient gradually showed significant improvement, he was 
decannulated, chest drain taken out and transferred to the ward after 
prolonged ICU stay. Patient was discharged home following clinical 
improvement.

Discussion
PVL-containing S. aureus have been most frequently associated 

with soft tissue infections and necrotizing pneumonias.7-9 Although 
PVL has a strong epidemiologic association with community acquired 
methicillin resistant staphylococcus aureus (CA-MRSA) infections, 
its role in the pathogenesis and spread of infection is controversial.10-14 
The most compelling clinical data have been the association of PVL 
with necrotizing pneumonia, particularly in the setting of post-
influenza respiratory infections.15 

PVL is found in less than 2% of Staphylococcus aureus isolates. 
Death rates of PVL-positive Staphylococcus aureus are stated to be 
close to 75%.2 Worldwide it is more prevalent in closed communities 
and among close contacts.16 In 2003, PVL-positive Staphylococcus 
aureus in the UK was the first recorded case of severe community-
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acquired pneumonia.17 PVL is a methicillin-resistant Staphylococcus 
aureus cytotoxin.16  Gillet et al compared PVL-positive and PVL-
negative Staphylococcus aureus pneumonias. The survival rate at 
48 h was only 63% in PVL-positive patients while for PVL-negative 
patients it was 94%.13

In most otherwise healthy patients, young patients, and men, PVL 
producing Staphylococcus aureus can cause rapidly progressive, 
haemorrhagic, and necrotising pneumonia.7,13 It can also lead 
to pulmonary abscess formation, cavitation or pleural effusion.7 
Community acquired soft tissue & skin infections are common 
presentations of PVL Staphylococcus aureus infection18 but it  can 
also cause invasive infections like septic arthritis, osteomyelitis, 
necrotizing fascitis etc. 

The most serious of these is a necrotising haemorrhagic pneumonia 
with a high mortality, which often follows a “flu-like” illness, and 
may affect otherwise healthy young people in the community.1 The 
classic features are fever >39°C, tachycardia >140 bpm, haemoptysis, 
hypotension, marked leukopenia and high CRP (usually >200). Chest 
radiograph shows multilobar infiltrates which are usually <3 cm 
diameter.2

PVL-associated Staphylococcus aureus infection should be 
suspected if a patient has a necrotising SSTI, recurrent furunculosis 
or abscesses, or there is clustering of SSTIs within a household 
or social group; also in invasive infections in immunocompetent 
people, particularly community-acquired necrotising/haemorrhagic 
pneumonia in young, previously fit people .Appropriate clinical 
samples (e.g. pus, swab of exudate from an abscess or other lesion, 
sputum) from suspected cases should be sent to the local microbiology 
department. 

The health protection agency has issued guidelines for the 
management of PVL Staphylococcus aureus pneumonia. The patients 
who presents with following features should be managed in ICU: 
RR>30, HR >140, hemoptysis, young, multilobar infiltrates. Patient 
should be isolated and protective equipment should be worn.1 No 
single antibiotic has proven to be successful. Combinations of 
clindamycin with rifampicin, linezolid with rifampicin, vancomycin 
with rifampicin and vancomycin with clindamycin have all been 
successful,13 but with widely differing durations of intravenous 
therapy, sometimes as long as four weeks.19,20

Intravenous immunoglobulins IVIG should be considered in 
addition to intensive care support and high dose antimicrobial therapy 
because of its action in neutralizing exotoxins and superantigens, 
particularly enterotoxins A, B and C and TSST-1. The expected 
benefits outweigh the risks in a condition with such a high mortality 
(>60%).1

Conclusion
In summary our patient suffered from PVL Staphylococcus aureus 

pneumonia following initial flu like illness complicated by sepsis with 
organ failure. He had a prolonged ITU stay but he showed remarkable 
recovery following resuscitation & aggressive management. This 
case is one of the examples of PVL positive Staphylococcus aureus 
necrotizing pneumonia. In these cases, early identification and 
participation of the ITU team can significantly improve the outcome 
of the disease.
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