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SUMMARY
Pyomyositis (PM) is a common masquerading disease
that is frequently misdiagnosed. A concurrent state of
immunodeficiency is observed in up to 75% of tropical
PM cases. PM in systemic lupus erythaematosus (SLE) is
a relatively rare disease. I report a case of PM that was
caused by Klebsiella pneumoniae in a patient with SLE
who presented with leg pain, fever and a lupus flare-up.
The patient was correctly diagnosed using a CT scan.
Immediate surgical drainage was performed, and
empirical antibiotics were administered. The patient was
discharged while in a recovering condition. The clinical
features, the results of radiographic investigations and
the management of PM in SLE are synopsised in this
article to underscore the importance of considering this
relatively rare disease during differential diagnosis in
patients with SLE with muscle pain with or without
fever. I also emphasise the need to exclude
mycobacterial infection in patients with SLE with PM.

BACKGROUND
Pyomyositis (PM) usually presents as a muscle
abscess caused by Staphylococcus aureus (>90% in
tropical areas). Three sequential clinical stages of
PM were described by Chiedozi. The first is the
invasive stage, in which muscle pain is followed by
oedema, worsening pain and low-grade fever, with
signs of a woody consistency. The second and most
common presentation is the suppurative stage
(>90% of cases). This occurs 10–21 days after
onset and presents as a high fever and severe
muscle tenderness. Abscess formation can now be
detected. If treatment is delayed, the patient will
advance to the last and most severe stage, the late
stage. In this stage, patients become septic. Acute
renal failure, metastatic abscesses, septic shock and
death are likely in this third stage.1 PM typically
presents in patients who reside in tropical areas; in
patients who are immunocompromised, such as
those with diabetes mellitus, haematological
malignancy, chronic renal failure, asplenia, HIV or
autoimmune diseases; in patients receiving chemo-
therapy or immunosuppressive drugs and indivi-
duals who abuse intravenous drugs.2 Systemic lupus
erythaematosus (SLE) is an autoimmune disease
that renders patients prone to infection because of
their impaired immunological response and the
immunosuppressive drugs used to treat SLE, such
as steroids, cyclophosphamide and mycophenolate
mofetil. Diagnosis of PM in patients with SLE is
challenging because the infection can mimic an SLE
flare-up and/or exacerbate SLE disease activity. In
addition, infectious myositis can sometimes mimic

inflammatory myositis. Although the pathogens
that infect patients with SLE are often the same as
those found in the general population, the clinical
manifestations of infections can be atypical in
patients with SLE.3 I report a case of PM that was
caused by Klebsiella pneumoniae in a patient with
SLE. I review and analyse the literature regarding
PM in SLE. On the basis of an extensive literature
search, I believe that this is the first reported case
of K. pneumoniae PM in a patient with SLE.

CASE PRESENTATION
In September 2015, a 14-year-old girl was admitted
to Mae Sot General Hospital with tenderness in
her left leg and a fever that had persisted for
2 weeks. She denied any history of previous
trauma, strenuous exercise or genitourinary disor-
ders. She had been diagnosed with SLE when she
was 11.6 years old and had fulfilled the SLE diag-
nostic criteria of the Systemic Lupus International
Collaborating Clinics (SLICC), including a photo-
sensitive rash, oral ulcers, polyarthritis, lupus neph-
ritis (class III), 1:1280 antinuclear antibody titres
and a positive direct Coombs test. At that time, the
patient’s SLE Disease Activity Index 2000
(SLEDAI-2K) score was 23. Two months later, a
seizure revealed neurological involvement.
Administration of prednisolone was initiated as
soon as SLE was diagnosed and was slowly tapered
according to the severity of the patient’s protein-
uria. A full six courses of pulse cyclophosphamide
(a cumulative dose of 4.05 g) was completed
2 years before the recent admission, and azathiopr-
ine (50 mg/day) was subsequently maintained for
1 year. The patient’s medications at the time of
admission were prednisolone (5 mg/day) and
phenytoin (100 mg/day). On admission, her
SLEDAI-2K score was 27, temperature was 38.2°C,
pulse was 110 bpm, blood pressure was 103/
63 mm Hg and her weight was 48 kg. Her left knee
was slightly flexed, her whole left leg was swollen,
and the calf was bulging and severely tender, which
limited any mobilisation of the left knee and lower
extremity.

INVESTIGATIONS
Laboratory tests showed that the patient’s white
cell count (WCC) was 11.4×103/mL (5.0–
10.0×103) and consisted of 86.0% neutrophils.
Her haemoglobin level was 10.1 g/dL (12.0–16.0)
and platelet count was 309×103/mL (140–
450×103). Normal renal and liver function was
observed, except for an albumin level of 3.2 g/dL
(3.3–4.5). A lupus flare was detected based on
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hypocomplementaemia (the C3 level was 0.31 g/L (0.79–1.52))
and elevated anti-double-stranded DNA antibodies (positive
1:8, as assessed in a latex agglutination test). Her erythrocyte
sedimentation rate was high (87 mm/h (0–20)). A urinary ana-
lysis indicated the presence of proteinuria (1+), red blood
cells (10–20/high-power field (HPF)), WCCs 5–10/HPF and
24 h urine protein of 1.073 g/d. Doppler ultrasound of the left
lower and extremity-excluded deep vein thrombosis. CT scan
revealed a multiloculated, rim-enhanced hypodense lesion in the
muscle of the left posterior leg. This lesion measured approxi-
mately 4.5×9.5×19.0 cm (figure 1). The diagnosis was PM in
the left gastrocnemius coupled with an SLE flare.

DIFFERENTIAL DIAGNOSIS
A differential diagnosis of PM in a patient with SLE may
include a fever of unknown origin, sciatica, septic arthritis,
osteomyelitis, cellulitis, fasciitis, deep vein thrombosis and
inflammatory myositis.

TREATMENT
Surgical drainage was immediately performed. Pus collection
was observed and Gram-negative bacilli were identified. Analysis
of the pus cultures identified pure K. pneumoniae growth, but
blood culture was negative. The administered antibiotics were

Figure 1 Axial (A) and sagittal (B) views obtained in a CT scan of the patient’s lower extremities showing a multiloculated, rim-enhanced
hypodense lesion in the muscle of the left posterior leg. There was perilesional swelling and stranding of the subcutaneous fat, and the bony
structure was intact.

Table 1 Summarised clinical features of pyomyositis in systemic lupus erythaematosus

Reference/year Age (year) Current therapy Location(s) Organism(s) Outcome

Ushijima et al4/1985 14 PRDL Glutaeal, quadriceps S. aureus Recovery
Shames and Fast5/1989 59 PRED Gluteal S. aureus Recovery
Shamiss et al6/1990 19 Steroid Posterior thighs, calves Salmonella enteritidis Recovery
Bonafede et al7/1992 31 None Upper arm, thigh S. aureus Recovery
Dede et al8/1993 23 PRDL+CTX Calf S. aureus Recovery
Yoshino et al9/1994 44 MePRDL Glutaeal S. aureus Recovery
Belzunegui et al10/1995 27 PRED+CTX Erector spinae M. tuberculosis Recovery
Gordon et al11/1995 48 Steroid Pectoralis major and minor, subclavius,

intercostal muscles
S. aureus Death

Claudepierre et al12/1996 32 PRED+HCQ Quadriceps S. aureus Recovery
Ushida et al13/2001 21 PRDL+MZR Psoas S. aureus Death
Teh et al14/2002 25 PRDL+MMF Thigh, calf M. haemophilum Recovery
García Hernández et al15/2003 33 None Iliopsoas S. aureus Recovery
Jidpugdeebodin and Punyagupta16/2004 31 PRDL+CTX+MePRDL Shoulder, axilla, arm, forearm Salmonella serogroup B Recovery
Ravindran and Duke17/2009 34 HCQ Pronator teres S. aureus Recovery
Collier et al18/2010 NA PRDL Sternocleidomastoid NA* Recovery
El Baaj et al19/2010 47 PRED+HCQ Quadriceps E. coli Recovery
Manzoor20/2010 23 NA Rectus femoris S. aureus Recovery
Sokolove et al21/2010 39 PRED Quadriceps M. tuberculosis Recovery
Souza et al22/2011 25 NA Iliacus S. aureus Recovery

Blay et al23/2014 16 PRED+HCQ+AZA Vastus intermedius NA† Recovery
Chebbi et al24/2014 52 PRDL+HCQ+MMF Iliacus, glutaeal S. aureus Recovery
Simopoulou et al25/2014 46 PRDL Vastus lateralis S. aureus and M. tuberculosis Recovery
Present case/2016 14 PRDL Gastrocnemius K. pneumoniae Recovery

*The patient’s condition was improved by treatment with benzylpenicillin given at 2.4 g 4 times per day.
†The patient responded well to clindamycin plus intravenous cefepime for 1 week and oral clindamycin for an additional week.
AZA, azathioprine; CTX, cyclophosphamide; E. coli, Escherichia coli; HCQ, hydroxychloroquine; K. pneumoniae, Klebsiella pneumoniae; MePRDL, methylprednisolone; M. haemophilum,
Mycobacterium haemophilum; M.tuberculosis, Mycobacterium tuberculosis; MMF, mycophenolate mofetil; MZR, mizoribine; NA, not available; PRDL, prednisolone; PRED, prednisone; S.
aureus, Staphylococcus aureus.
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changed to ceftriaxone (2 g/day) and the patient completed a
2-week course of these intravenous antibiotics.

OUTCOME AND FOLLOW-UP
A CT scan of the lower extremities was repeated on the 10th
postoperative day because of a persistent fever, but no pus col-
lection was demonstrated. The steroid dose was then increased
to control the lupus flare-up. The fever subsided 2 days later,
and delayed primary closure was performed without post-
operative complications. The patient was discharged on day 22
after admission while in a recovering condition and was admi-
nistered a home medication regimen of prednisolone at a
dosage of 45 mg/day. At the last follow-up, 2 months later, her
health had improved. The prednisolone dose was reduced to
20 mg/day because of her improved proteinuria, and hydroxy-
chloroquine (100 mg/day) was added to provide an immunopro-
tective effect.

DISCUSSION
PubMed and Google Scholar were investigated in September
2015, using the following keywords in several combinations:
PM, myositis, muscle abscess; quadriceps, glutaeal, iliopsoas,
retroperitoneal, leg, extremity; tuberculosis, Mycobacterium;
and SLE, lupus and immunocompromised. The reference lists of
the recovered articles were reviewed to identify additional
studies.

A total of 25 patients with SLE with PM (including the
present case) were identified.4–26 Since PM is strictly limited to
cases in which a primary muscle abscess arises within the skel-
etal muscles,2 cases were excluded if they involved intermuscu-
lar abscesses; abscesses extending into muscles from adjoining
tissue, such as bone or subcutaneous tissues;15 and abscesses sec-
ondary to previous septicaemia.26 Of the remaining cases, 23
were analysed.4–25 Tables 1–3 summarise the clinical character-
istics of patients with SLE with PM. The most commonly pre-
senting symptoms were muscle and/or adjacent joint tenderness
(100%, n=22) and fever (78.9%, n=15/19). Commonly
involved muscles were the quadriceps (n=7), iliopsoas (n=4),
glutaei (n=4), calves, gastrocnemius (n=4) and the thigh or pos-
terior thigh (n=3).

The results of the radiographic investigations performed in
cases of PM in SLE are illustrated in table 2. CT and MRI com-
monly confirmed the US results and showed one or more collec-
tions with or without adjacent muscular swelling, stranding of
subcutaneous fat and skin thickening; this was true in all but four
cases.14 18 21 25 Of these cases, 13.0% were invasive
(n=3),14 18 21 78.3% were suppurative (n=18)4–10 12 13 15 17

19 20 22–25 and 8.7% were late stage PM (n=2).11 16 At least
47.8% (n=11/23) met the criteria for sepsis,4 5 11 15 16 19

21 22 24 25 and bacteraemia was evident in 7 of 13 documented
blood culture results.5 6 16 17 21 22 24

The pathogens that caused PM are summarised in table 2.
Laboratory results showed anaemia, with a median haemoglobin
level of 10.1 g/dL (range 8.3–11.4 g/dL, n=12) and a
WCC>12×103 (n=6) or <4×103/mL (n=1) in 41.2% of the
cases (n=7/17). Hypocomplementaemia was identified in eight
of nine reported cases (including the present case).4 9 13 14

19 21 23 Of these, seven showed symptoms or signs of active
SLE.4 9 13 14 19 21 23

Surgical drainage, percutaneous drainage and no drainage
were the definitive treatments in 13 (56.5%), 4 (17.4%) and 6
(26.1%) patients, respectively. Major complications included
osteomyelitis (n=3), death (n=2), septic arthritis (n=1), necro-
tising fasciitis with sepsis (n=1) and bone infarction (n=1). In

the two fatal cases, one patient in the suppurative stage was
thought to have died from a lupus flare-up (wide brainstem
infarction and a haemorrhage spot),13 and the other from pneu-
monia and sepsis with multiple organ failure during the late
stage of PM.11

Although this disease is classically thought of as a muscle
abscess, the hallmark of the disease is not the abscess but,
rather, a finding of myositis in a biopsy specimen from the
affected muscle. Myositis is therefore the preferred diagnostic
criterion for some authors.27 In healthy hosts, PM should alert
the clinician to the possibility of subclinical immunodeficiency,
and tests for HIV, diabetes, rheumatological disorders and
malignancy, along with assessments of immunoglobulin levels,
should be performed.2 PM is extremely rare in patients with
SLE, with a prevalence of 0.35% (1/289).23 The diagnosis is
therefore frequently missed or delayed as a result of a lack of
specific signs and symptoms, a lack of awareness of the disease,
atypical manifestations and a varied range of differential diagno-
ses.17 In certain cases, sciatica,5 deep vein thrombosis,6 fasciitis,7

aseptic necrosis of the femoral head,9 recurrent cellulitis,14

inflammatory myositis,21 or fever with nodular lesions25 is diag-
nosed prior to a PM diagnosis. In many cases, the invasive stage
is prolonged in mycobacterial infections14 21 25 but shortened in
non-mycobacterial infections.15–17 22 24 A lupus flare-up, which
sometimes precedes or is accompanied by muscle tenderness
and requires intense immunosuppressive therapy, can complicate
the treatment of PM or even cause death.13 The interaction
between infection and underlying SLE activity is well estab-
lished: infection can mimic the clinical presentation of SLE, fre-
quently inducing lupus flares and exacerbating disease activity.
Furthermore, infectious myositis can masquerade as inflamma-
tory myositis and drive clinicians towards treating the patient
with immunosuppressive drugs, which delays appropriate

Table 2 Clinical characteristics, radiographic investigations, and
studies leading to a definitive diagnosis of and organisms in
pyomyositis in systemic lupus erythaematosus

Clinical characteristic n (%)

Female 23/23 (100.0)
Temperate zone pyomyositis: tropical zone pyomyositis 18:5/23 (78.3:21.7)
Affected sides 22
Right 11 (50.0)
Left 8 (36.4)
Bilateral 3 (13.6)

Radiographic investigations 20
Ultrasound 7 (35.0)
CT 12 (60.0)
MRI 9 (45.0)

Studies leading to a definitive diagnosis 23
Pus culture 19 (82.6)
Tissue culture 2 (8.7)
Blood culture 1 (4.3)
No specimen (therapeutic diagnosis) 1 (4.3)

Organisms 23
Staphylococcus aureus 13 (56.5)
Salmonella spp 2 (8.7)
Mycobacteria 3 (13.0)
Other (Escherichia coli or Klebsiella pneumoniae) 2 (8.7)
Unknown non-mycobacteria 2 (8.7)
Mixed Staphylococcus aureus and Mycobacterium
tuberculosis

1 (4.3)
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treatment. Pain out of proportion to weakness, normal muscle
enzyme levels and a failure to respond to high-dose immunosup-
pressive agents suggest that inflammatory myositis is unlikely.21

If a diagnosis is delayed, then high rates of mortality (8.7%,
which is much higher than the 0.5–2% rate for common PM2)
and complications are observed (34.8% for major
complications).

Leucocytosis (WCC >12×103/mL) and leukopaenia (WCC
<4×103/mL) are infrequently observed in the immunosuppres-
sive stage. At least 34.8% (n=8/23) of published cases showed
evidence of lupus flares as hypocomplementaemia or elevated
anti-double-stranded DNA antibodies. At least 30.4% (n=7/23)
of the blood cultures were positive (compared with 20–30% in
temperate regions)2 and, in one case, pathogenic bacteria were
diagnosed based on blood culture alone.24 For cellulitis in
immunocompromised hosts, blood cultures should be obtained
to assess PM.28

Although S. aureus was the most commonly isolated pathogen
(60.9%), mycobacteria and Gram-negative bacteria were both
found in 17.4% of published cases. These results are in contrast
with findings obtained in a previous study of immunocomprom-
ised hosts, which demonstrated a lower incidence of S. aureus
PM (35–59%) and a higher incidence of Gram-negative bacilli
PM (30%). The latter type of bacteria included Escherichia coli
and K. pneumoniae .19 Acid-fast smears and mycobacterial cul-
tures were added to microbiological studies in those cases, and
antibiotics for Gram-negative bacilli were administered.
Importantly, all three cases with skin nodules/abscesses were S.
aureus PM. In PM coupled with underlying disease, empirical
broad-spectrum antibiotics (eg, vancomycin plus one of the
following: piperacillin-tazobactam, ampicillin-sulbactam, or
carbapenem) and cefazolin or anti-staphylococcal penicillin is
suggested by the recent Infectious Diseases Society of America
(IDSA) guidelines for non-mycobacterial PM to treat PM caused
by methicillin-susceptible S. aureus.28 Whereas a 2–3-week
course of antibiotics is optimal for uncomplicated non-
mycobacterial PM,28 metastatic infections require a longer dur-
ation of treatment.2 Generally, a 6-month course of front-line
antituberculous drugs is adequate for treating mycobacterial PM
without drug resistance.25 Although infection can lead to active
SLE, immunosuppressive agents should be administered when-
ever an overlying lupus flare is suspected if there is very good
source control and concurrent antimicrobial therapy. Excluding

the invasive stage, in most cases of PM in SLE, medication plus
early drainage of the abscess is preferred. The failure of a fever
to normalise indicates metastatic infection (which should be
excluded first), drug resistance, drug fever,2 or a lupus flare, as
was observed in the present case.

With the exception of the current case, K. pneumoniae PM
has not been reported in patients with SLE.. This bacterium gen-
erally causes PM in diabetics or in older adult patients at a mean
age of 50.6 years. In these cases, PM frequently involves the
psoas muscle and, in many cases, it is accompanied by a urinary
tract infection.29 Gas production indicates a grave prognosis.30

Infective risk factors in SLE include a high SLEDAI score,
high anti-DNA titres, hypocomplementaemia, lupus nephritis,
neurological SLE, antiphospholipid antibodies, leukopaenia,
steroid usage, prednisone equivalent doses of over 7.5–10 mg/
day, methylprednisolone high-dose pulses and cyclophospha-
mide high-dose regimens.17 31 Many of these risks were present
in this case and review (table 3).

In the literature, most clinicians treated PM in patients with
SLE as non-mycobacterial PM because its prevalence is much
higher (19 vs 4). Table 3 compares non-mycobacterial and myco-
bacterial PM in SLE according to their clinical characteristics.
Statistical analyses were subject to major type 2 error for these
comparisons. Most of the parameters were comparable, but the
duration of muscle tenderness before arrival was longer (30 vs

Table 3 Non-mycobacterial versus mycobacterial* pyomyositis in systemic lupus erythaematosus

Non-mycobacteria (range) n Mycobacteria (range) n Total n

Median age 31.0 (14–59) 18 33.0 (25–46) 4 31.0 (14–59) 22
Median duration of muscle tenderness before admission (d) 14.0 (3–30) 15 30.0 (30–90) 3 14.0 (3–90) 18
History of nephritis 71.4% 10/14 66.7% 2/3 70.6% 12/17
History of neurological involvement 50.0% 7/14 66.7% 2/3 52.9% 9/17
Antiphospholipid antibodies 0.0% 0/13 50.0% 2/4 11.8% 2/17
Previous pulse CTX 25.0% 4/16 50.0% 2/4 30.0% 6/20
Current steroid therapy 82.4% 14/17 100.0% 4/4 85.7% 18/21
PRED-equivalent doses over 10 mg/day 50.0% 7/14 100.0% 4/4 61.1% 11/18
Median WCC (×103/mL) 9.0 (2.5–19.3) 15 11.7 (8.5–14.9) 2 9.0 (2.5–19.3) 17
Median ESR (mm/h) 89.0 (36–124) 9 66.0 (40–92) 3 83.5 (36–124) 12
Median CRP (mg/L) 86.4 (1–260) 7 117.6 (23–220) 4 86.4 (1–260) 11
Drainage 84.2% 16/19 25.0% 1/4 73.9% 17/23
Mortality rate 10.5% 2/19 0.0% 0/4 8.7% 2/23

*Including a case of mycobacterial and Staphylococcus aureus coinfection.25

CRP, C reactive protein; CTX, cyclophosphamide; ESR, erythrocyte sedimentation rate; PRED, prednisone; WCC, white cell count.

Learning points

▸ Diagnoses of PM in SLE are often missed or delayed because
of the rarity of and physicians’ unfamiliarity with the
condition, resulting in high morbidity and a high rate of
complications.

▸ In patients with SLE, especially those with a high risk of
infections, a high index of suspicion of PM should be
assumed when evaluating cases presenting with localised
painful muscle/swelling with or without fever, and
diagnostic imaging should be performed.

▸ After a timely diagnosis of PM, management should involve
early drainage of purulent discharge and immediate
appropriate antibiotic therapy.
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14 days) and antiphospholipid antibodies and conservative treat-
ment were more prominent in mycobacteria-infected cases.
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