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Panton-Valentine Leukocidin Positive Methicillin-Susceptible Staphylococcus 
aureus: A Case Report of Two Pediatric Patients with Thrombotic Complications
David Chun Ern Ng, L. Alexis Anand, Fu Lung Khiu, Kah Kee Tan

Department of Pediatric, Tuanku Ja’afar Hospital, Seremban, Malaysia

Staphylococcus aureus is a well-recognized human pathogen that causes a wide range of infections as a result of its extensive virulence 
factors. One of these factors is Panton-Valentine leukocidin (PVL), a potent pore-forming cytotoxin that has been linked to invasive S. aureus 
infections. PVL is one of the important virulence factors for S. aureus and has been largely recognized as one of the markers for community-
acquired methicillin-resistant S. aureus. However, the presence of PVL in methicillin-susceptible S. aureus infections is not widely reported in 
the literature. Thrombotic sequelae of S. aureus infections associated with PVL expression are uncommon in children. We hereby report two 
children with thrombotic complications associated with PVL-producing methicillin-susceptible S. aureus . Both patients responded well to 
antibiotic and anticoagulant therapies, and survived without any long-term sequelae.
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Cases

1. Case 1

A previously healthy 19-month-old girl was admitted 

with fever and progressive bilateral periorbital swelling 

for 5 days which was preceded by a pustule over the 

nasal bridge that ruptured after scratching. She did not 

receive any antibiotics prior to admission. Physical exa

mination revealed bilateral periorbital swelling with 

proptosis, chemosis, and partial ptosis of the right eyelid. 

Further neurological and ophthalmological findings were 

normal. Laboratory evaluation on admission showed 

white blood cell (WBC) counts 26.0×10
3
/μL (neutrophils 

68%, lymphocytes 24%) and C-reactive protein (CRP) 

of 160 mg/L. Blood culture on admission grew gram 

positive cocci, which were identified as methicillin-

susceptible S. aureus (MSSA). The isolate was also 

susceptible to clindamycin, cefuroxime, fusidic acid, 

cotrimoxazole, rifampin, and gentamicin. Computed to

mography (CT) brain revealed right maxillary and eth

moidal sinusitis with right cavernous sinus thrombosis 

(Fig. 1). A spinal tap was not performed as the child 

Introduction

Staphylococcus aureus is a common pathogen in skin, 

soft tissue, catheter-related, bone, joint, pulmonary and 

cardiovascular system infections. S. aureus bacteremias 

are particularly problematic due to the high incidence 

of complications associated with the infection. Here we 

report 2 pediatric patients with thrombotic complica

tions due to S. aureus infections associated with the 

production of Panton-Valentine leukocidin (PVL).
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did not exhibit any signs of meningism. Intravenous (IV) 

cloxacillin was given for 2 weeks in combination with 

IV gentamicin for the first 5 days. The periorbital swe

lling reduced remarkably after 72 hours of antibiotics 

and by the end of the first week, the fever settled and 

there was just minimal partial ptosis over the right eye. 

The child was discharged with normal physical exami

nation findings after 2 weeks of inpatient treatment. 

CRP on discharge was 2.6 mg/L. Medications were 

converted to oral cefuroxime and clindamycin for 4 

weeks upon discharge. Subcutaneous low molecular 

weight heparin (LMWH) was given for 4 months and 

stopped when the repeated CT brain showed resolu

tion of the cavernous sinus thrombosis and the throm

bophilia screen returned negative. The child remained 

well during the 6th month follow-up with no long term 

neurological or ophthalmological sequelae. Genes en

coding PVL (lukS-PV and lukF-PV) were detected by 

polymerase chain reaction amplification on the blood 

culture isolate sent to the reference laboratory. 

2. Case 2 

A previously healthy 7-year-old boy was admitted 

with a 3-day history of fever and painful right knee 

swelling without any preceding history of trauma. He 

did not receive prior antibiotics. At presentation, he was 

febrile with a temperature of 39.3℃. An erythematous 

swelling measuring 2×2 cm was seen over the medial 

aspect of the right knee. The swelling was warm, ten

der and joint movements of the affected knee was re

stricted. An ultrasound examination revealed a subcu

taneous abscess over the medial aspect of the right 

knee. Laboratory tests showed WBC 20.2×10
3
/μL (ne

utrophils 89%, lymphocytes 6%) and raised CRP levels 

102 mg/L. Treatment was started with IV cloxacillin. 

Surgical incision and drainage was performed on the 

superficial abscess, which drained 5 mL of pus. On the 

third day of admission, PVL positive MSSA was isolated 

from pus and blood cultures. The isolates were also 

susceptible to clindamycin, cefuroxime, fusidic acid, 

cotrimoxazole, rifampin, and gentamicin. At the same 

time, the patient developed a diffuse swelling over the 

right thigh extending to the calf. Doppler ultrasono

graphy revealed a long segment thrombus along the 

right iliac, right common femoral, superficial femoral, 

and popliteal vein with no flow within the veins (Fig. 2). 

Echocardiography showed no signs of infective endo

carditis. IV clindamycin and gentamicin were added to 

the treatment regime. Subcutaneous LMWH was admi

nistered for the extensive deep vein thrombosis (DVT). 

The right lower limb swelling reduced remarkably 

within 72 hours of LMWH administration. The patient 

completed 2 weeks of inpatient IV antibiotics and re

peated blood cultures showed no bacterial growth. His 

fever settled completely by the 6th day of admission. 

Antibiotics were switched to oral cloxacillin and rifampin 

on discharge. CRP on discharge was 16 mg/L. Resolu

tion of the right lower limb DVT on Doppler ultrasono

graphy was noted after 4 months of treatment. The 

follow-up musculoskeletal and respiratory examination 

at outpatient clinic at 6 months post-discharge were 

normal. He completed a total of 8 weeks of antibiotics 

and 4 months of LMWH. The thrombophilia screen was 

negative. The patient experienced no major complica

tions during the entire course of antibiotic and antico

agulant treatment. 
Fig. 1. Filling defect seen within the enlarged right cavernous 
sinus (arrow) with proptosis of right globe for patient 1.
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Discussion

Venous thromboembolism is rare in childhood but 

carry devastating consequences. The estimated incid

ence in children is 0.07 to 0.14 per 10,000 children with 

a bimodal age distribution, particularly in neonates and 

adolescents
1)
. Venous thrombosis in children is usually 

associated with predisposing factors such as sepsis, 

trauma, presence of a central line, malignancies, and 

pre-existing coagulation disorders
2)
. S. aureus is well 

recognized as an important pathogen involved in in

fection-associated DVT and cavernous sinus throm

bosis
3,4)

. 

Septic cavernous sinus thrombosis can be associated 

with significant complications and neurologic disability 

if not detected early. The most common clinical mani

festations include chemosis, ptosis, ophthalmoplegia 

and diplopia due to involvement of specific structures 

within the cavernous sinus. For our patient, the infection 

which started over the danger triangle of the face likely 

lead to bacterial invasion of the paraanasal sinus and 

hematogenous spread through the valveless system of 

the facial and ophthalmic veins into the cavernous sinus. 

Lower extremity DVT usually develops as a conse

quence of venous stasis, hypercoagulability and endo

thelial damage, which is known as the Virchow triad. 

S. aureus surface proteins and exotoxins (such as PVL) 

contribute to thrombus formation through the release 

of various inflammatory chemical mediators and through 

effects on the coagulation pathway and anticoagulation 

factors. Furthermore, the invasion of endothelial cells 

triggers fibrin formation, leukocyte adhesion, and pla

telet aggregation
3,5)

. 

The PVL toxin is one of the important factors in the 

virulence mechanism of the bacteria. PVL is a potent 

pore-forming cytotoxin produced by certain strains 

of S. aureus which is encoded by two genes, lukS-

PV and lukF-PV
6)
. PVL-producing strains of S. aureus 

are highly associated with necrotizing infections and 

increased severity of disease, such as necrotizing fas

ciitis, venous thrombosis, purpura fulminans, and necro

tizing pneumonia
5-8)

. The presence of PVL has been 

extensively described for methicillin-resistant S. aureus 

(MRSA), and is regarded as one of the markers for 

community acquired MRSA isolates
9,10)

. However, infec

tions with PVL-positive MSSA have not been widely 

reported, although it has been documented to be as 

high as 37% to 67% among MSSA isolates
11,12)

.

Animal models of virulence associated with PVL-

positive S. aureus is controversial and the clinical utility 

of routine PVL testing in MSSA infections is unclear. 

Nevertheless, this report stresses the fact that invasive 

infections due to MSSA could start off with innocuous 

symptoms and should not be treated lightly as such 

infections may have potentially serious outcomes, and 

that PVL expression in MSSA isolates may be associated 

Fig. 2. Ultrasound Doppler at transverse section over right common femoral vein (RCFV) 
and right popliteal vein (R POP V) showed an echogenic thrombus within with no Doppler 
signal for patient 2. Abbreviation: WC, with compression. 
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with life-threatening consequences. 

The management of these thrombotic complications 

due to S. aureus would include antibiotics, anticoagula

tion and supportive care. The anticoagulant of choice 

and duration of therapy are highly variable from nu

merous reports in literature. A case series of pediatric 

cavernous sinus thrombosis by Smith et al.
4)
 showed 

the median duration of anticoagulation was 3 months 

and 80% of those were treated with LMWH. Gonzalez 

et al.
13)

 documented a mean duration of 4.9 months of 

anticoagulation (range, 2.5 to 10 months) in his case 

series of pediatric DVT associated with staphylococcal 

osteomyelitis. There were no bleeding complications 

due to LMWH therapy in our patients as well as in li

terature review, suggesting that LMWH therapy is safe. 

Clinicians should be aware that serious and life threa

tening complications may be associated with PVL-posi

tive MSSA infections.
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