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CASE REPORT

Serious life-threatening multifocal infection in a child,
caused by Panton-Valentine leucocidin-producing
Staphylococcus aureus (PVL-MSSA)

Neda Irenji,' Suresh Kumar Gopala Pillai,? Jennifer Susan West-Jones

SUMMARY

Groin pain is a frequently occurring complaint in
presentations to the Emergency Department. Muscular
sprain is often a differential diagnosis, however serious
conditions such as pyomyositis should not be ignored.
This case report presents a child with atraumatic right
groin pain, which was initially diagnosed as a muscular
sprain. The patient later re-presented out of hours to
the Emergency Department with what was found to

be extensive pelvic abscesses. He was subsequently
found to have bilateral pneumonia and later developed
a pericardial effusion and osteomyelitis of the right
iliac bone, sacroiliac joint and sacrum. With multiple
surgical interventions and appropriate antibiotics, he
made a full recovery and was discharged home after a
total admission time of 41 days. The causative organism
was found to be Panton-Valentine leucocidin-positive
methicillin-susceptible Staphylococcus aureus.

BACKGROUND

A 13-year-old boy presented to the Emergency
Department (ED) with severe non-traumatic right
groin pain. Imaging of the pelvis found multiple
abscesses. Panton-Valentine leucocidin methicil-
lin-susceptible Staphylococcus aureus (PVL-MSSA)
was isolated from the abscesses and the child
required five surgical washout procedures. He
developed bilateral pneumonia, pericardial effu-
sion and osteomyelitis, with a total admission dura-
tion of 41 days. PVL-MSSA is a cause of recurrent
skin and soft tissue infections in otherwise fit and
healthy patients.! Those at risk include those in
closed communities with close contact and those
who participate in contact sports or through the
use of contaminated shared items such as towels.?
PVL-MSSA is also found in invasive infections such
as necrotising pneumonia® and necrotising fasciitis.*
It is associated with osteomyelitis, septic arthritis
and pyomyositis.” This case demonstrates that
severe non-traumatic groin pain in children should
not be ignored and should be investigated simi-
larly to traumatic hip pain. It also demonstrates the
significant comorbidity associated with S. aureus
bacteraemia.

CASE PRESENTATION

A 13-year-old boy presented to the ED with a 5-day
history of severe right-sided groin pain. There was
no history of trauma. The pain radiated to his right

leg and lower abdomen and was exacerbated by
movement of the leg. The patient was seen by a
general practitioner 4 days prior, who had diagnosed
it as tendonitis and discharged him home with anal-
gesia. He became increasingly unwell over the next
few days with increased pain, loss of appetite and
vomiting. On examination in the ED, he appeared
unwell and septic. He was reluctant to move and
unable to weight bear. There was no swelling or
erythema of the groin on examination. On palpa-
tion, his groin was exquisitely tender and there was
generalised abdominal tenderness, particularly in
the right lower quadrant. Examination of the geni-
tals was unremarkable. The patient was unable to
make any active movements of the affected leg and
passive movements caused pain, particularly on
internal and external rotation. Initial observations
revealed a temperature of 36.7°C; heart rate 122
beats/min; blood pressure 130/72mm Hg; respi-
ratory rate 18 breaths/min and oxygen saturation
100% on room air.

The patient had no medical history or hospital
admissions. There was no significant family history
of note. He was a keen sportsman and regularly
played rugby with the local team.

DIFFERENTIAL DIAGNOSIS

1. Septic arthritis of the right hip

2. Psoas abscess

3. Appendicitis

4. Slipped upper femoral epiphysis (SUFE)

INVESTIGATIONS

Blood results on admission:

White cell count: 16.5x10%/L (4.0-11.0)
C reactive protein: 316 mg/L (<95)
Lactate: 1.7 mmol/L (0.5-1.3).

Blood culture

S. aureus susceptible to clarithromycin, clinda-
mycin, linezolid and flucloxacillin. Further blood
cultures were all negative.

Wound swab

S. aureus susceptible to clarithromycin, clinda-

mycin, linezolid, flucloxacillin and doxycycline.
The S. aureus samples from the culture and

wound swab were positive for PVL toxin. Due to a

lack of local facilities, the samples were sent to the
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Infections (AMRHALI) reference unit, the national reference labo-
ratory for testing Staphylococcus species in Colindale, London.
The sample testing (Illumina sequencing) confirmed detection
of PVL genes and the collective data showed that the isolate
belonged to multilocus sequence typing (MLST) clonal complex
5 with an allelic profile of 1,4,1,4,12,1,10. The isolates lacked
the mecA and mecC genes (which encode methicillin resistance
in staphylococci) and also lacked the mupA and mupB genes
encoding resistance to mupirocin. The isolates also harboured
the seq and sei genes encoding enterotoxins G and I, respectively.

Initial ultrasound abdomen/pelvis: lobular, echogenic mass
measuring 7.0cm x 3.5cm x 4.0cm within the iliac muscle,
suggestive of an abscess.

MRI as shown in figure 1 confirmed the above findings: an
additional collection within the right gluteal compartment abut-
ting the right posterior iliac wing, measuring 8.7x2.4cm. No
signs of osteomyelitis were seen.

TREATMENT

After initial assessment, the patient was started on the sepsis
pathway and received intravenous morphine. Intravenous
flucloxacillin and cefotaxime were commenced empirically as
per microbiology advice. It was decided not to perform incision
and drainage out of hours by the trauma and orthopaedics team.
The patient was taken to theatre for an uneventful incision and
drainage of the abscesses on the morning following his presen-
tation. The two abscesses were well defined on either side of the
right iliac wing.

OUTCOME AND FOLLOW-UP

Hours after the procedure, the patients oxygen saturations had
dropped to 80% on room air. The arterial blood gas showed a
markedly low pO,. A CT pulmonary angiogram was performed
to rule out a pulmonary embolism (PE). This showed no evidence
of PE, however bibasal consolidation was found (figure 2), and
clindamycin was started for pneumonia following consultation
with the microbiologist.
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Figure 1 CT of the pelvis showing abscesses anterior and posterior to
the iliac crest.
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Figure 2  CT of the chest showing bilateral consolidation within the
lung fields.

The initial blood cultures detected growth of S. aureus. As
advised by the microbiologist, linezolid and clindamycin were
commenced. Results from the first intraoperative pus swabs
revealed growth of S. awreus and further testing confirmed
PVL-MSSA. Only these two samples were tested for PVL. A
tissue biopsy taken during surgery also revealed growth of S.
aureus. All samples had identical antibiotic susceptibility profiles
to previous cultures. Subsequent blood and pus samples sent for
culture revealed no growth.

Infective endocarditis was initially thought to be the source
of the multifocal infection, and a transthoracic echocardiogram
was therefore performed. This showed no evidence of endocar-
ditis, but there was a small pericardial effusion, which was not
compromising the cardiac output.

The patient had four subsequent washout procedures. The
third procedure found changes suggestive of osteomyelitis of the
right iliac bone, which had completely resolved by the fifth and
final procedure, as confirmed by MRI.

The overall admission lasted 41 days. The patient remained
apyrexial throughout admission. He had clinically improved and
was sent home with a course of oral antibiotics. He has remained
well after 11 months of follow-up.

DISCUSSION

S. aureus is a gram-positive coccus that is found in skin, nose or
respiratory tract of 20%-30% of healthy human beings. It is a
leading cause of bacteraemia and can cause a range of compli-
cations leading to increased morbidity and may be difficult to
recognise initially. Depending on antibiotic susceptibility, it is
broadly classified into methicillin-resistant S. aureus (MRSA)
and MSSA.> PVL is a toxin produced by certain strains of .
aureus. The toxin was first described by Panton and Valentine
in 1932. The PVL genes are carried by approximately <2%
of both MRSA and MSSA according to the data published in
2005, and the majority of the isolates were PVL-producing
MSSA (62%).” However, the data from the UK in 2010
demonstrated that 20% of the S. aureus isolated from skin or
soft tissue infections was PVL positive.®
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PVL infections are mostly community acquired and occur
in previously healthy children and young adults." Most of
the outbreaks of PVL-MSSA have been associated with skin
and soft tissue infections. It was found that people living in
closed communities with close contact (prisons and military
training camps) and those who participate in contact sports
(gym, rugby, wrestling and judo) are at risk. In addition, poor
personal hygiene and use of contaminated shared items, such
as towels, can increase the risk of infection.? Cutaneous infec-
tions are often recurrent. Pain and erythema are often out
of proportion to the severity of the signs. PVL is also found
in invasive infections such as necrotising pneumonia® and
necrotising fasciitis.* PVL-MSSA can cause septic shock and
could be fatal.” It is also associated with osteomyelitis, septic
arthritis and pyomyositis.”> A systematic review of 32 patients
demonstrated that septic shock, influenza like prodrome and
absence of previous skin and soft tissue infections are associ-
ated with fatal outcome. In multivariate analysis, influenza like
prodrome and absence of previous skin and soft tissue infec-
tions were significant predictors of death.'’ It is reccommended
that all patients with S. aureus bacteraemia should undergo
echocardiography to rule out infective endocarditis'’

Within England and Wales PVL infections are not consid-
ered as a notifiable disease. It is recommended that cases of
PVL should be reported to the local Health Protection Unit,
particularly in the case of a PVL-related infection in a closed
community, or if there is suspicion of the spread of PVL-associ-
ated infection in families, nurseries, schools or sports facilities.'?
Topical decolonisation treatments are available, as is advice on
reducing the risk of spread suggests maintaining a high level of
cleanliness, avoiding use of shared items and covering infected
lesions with regularly changed dressings.”

Learning points

» Severe atraumatic groin pain in a child should be investigated
thoroughly.

» Disproportionate pain can be caused by more serious
pathology than a simple sprain.

» Suspicion of a Panton-Valentine leucocidin infection in
otherwise unexplained multifocal infections must be
considered.

» Early involvement of the microbiology team.

» Public awareness of the importance of personal hygiene,
particularly in association with contact sports.

Mild infections may resolve without any antibiotics, however
moderate to severe infections should be treated; flucloxacillin,
erythromycin or clindamycin can be used. Severe infections may
require rifampicin or combination therapy. It is advisable to
follow local antibiotic guidelines.'?
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