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CASE REPORT

COMMUNITY-ACQUIRED PNEUMONIA AND SEPSIS CAUSED BY A
MULTIRESISTANT STAPHYLOCOCCUS AUREUS STRAIN RESULTING IN A SEVERE

AND LONG-LASTING MULTIPLE ORGAN INFLAMMATORY INVOLVEMENT
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An exceptional case report of community-acquired, disseminated infection caused by a methicillin­
resistant Staphylococcus aureus strain, responsible for pneumonia, sepsis, and scattered septic
embolism, and accompanied by diffuse polyvisceritis and thrombophlebitis as signs of an overwhelming
extensive activation of the immune system, is reported and discussed on the grounds of the most recent
evidence in literature. The striking features of a severe, multiresistant S. aureus polyvisceral disease
associated with multiple immune-mediated focal manifestations are in contrast with the community­
acquired origin of infection and the apparent absence of supporting factors for both antimicrobial
resistance and the unexpected, exaggerated immune activation occurred' in an otherwise healthy man.
The extensive immune activation status (as demonstrated by a proportionally maintained absolute
lymphocyte cont and a T-cell subset study pointing out an increased quote of CD4+, CD34+, and CD4­
CD8- cells, compared with a proportional decrease of CD8+ T-lymphocytes) probably had a prominent
role in prompting several focal clinical features of our patient, which apparently were not directly
related to bacterial invasion, such as the polyvisceritis, the massive pleuric and pericardial effusion,
the myocarditis-pericarditis, and the thrombophlebitis occurring in multiple and remote body sites,
as compared with to the initial respiratory localization. This case report raises multiple questions
regarding the epidemiology, pathogenesis, clinical manifestations, and management of complicated S.
aureus infection, including the role of novel antimicrobial agents and corticosteroids.

Antibiotic-resistant gram-positive cocci are of
increasing concern, especially among hospitalized
patients at risk for nosocomial infection (1-3). In
particular, both coagulase-positive and coagulase­
negative staphylococci represent the largest part
of gram-positive cocci affected by rising rates
of methicillin resistance, which implies lack of
activity of all beta-lactamase derivatives and many

other drug classes (1-4). In fact, epidemiological
surveys carried out in different settings show a
variable but worrying tendency ofS. aureus isolates
to develop methicillin resistance, which may be
accompanied by an elevated rate of quinolone
resistance and a heterogeneous in vitro activity of
glycopeptides (1), and can also lead to an unreliable
in vivo effectiveness of these last compounds.
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From lower rates «2%) noticed in Scandinavian
hospitals to a greater prevalence observed in
Mediterranean countries (>40%), the phenomenon
of methicillin resistance particularly affects bacterial
isolates recovered from intensive care, surgery and
transplant units where the prevalence may reach over
70-80% of isolates (3), but may also progressively
spread into the community (2, 5). While the re­
enforcement of hospital control measures, rational
antibiotic prescribing policies and possibly new
antimicrobial and vaccine strategies are searched
(6), this phenomenon has an obvious impact on
the management of severe infections involving
these microrganisms which are related to increased
morbidity and mortality rates (6-7) and often need
to resort to the last therapeutic resources in this field,
represented by the oxazolidinone linezolid (5,8), and
the novel streptogramine combination quinupristin­
dalfopristin (7, 9). A rare and exemplary case report
of community-acquired, severe, disseminated
infection caused by a methicillin-resistant S. aureus
strain and accompanied by diffuse polyvisceritis and
thrombophlebitis as signs of a probable extensive
immune activation, is reported and discussed on the
grounds of the most recent evidence in literature.

A 40-year-old otherwise healthy man, with a
mute remote and recent clinical history and not
previously treated with antibiotics, was initially
hospitalized because of elevated fever, cough,
dyspnea, a left pulmonary infiltrate accompanied
by a homolateral pleural effusion and a moderate,
concurrent pericardial effusion. Despite an
initial empiric treatment with ciprofloxacin plus
clarithromycin, followed by imipenem, levofloxacin,
teicoplanin and fluconazole (pending microbial
isolation), the respiratory and general clinical
picture rapidly worsened and after three days blood
cultures and a broncoscopy with bronchoalveolar
lavage allowed the detection of a multiresistant S.

aureus strain, which consistently showed lack of
in vitro susceptibility to methicillin, all beta-lactam
derivatives, all macrolides, all fluoroquinolones
and all aminoglycosides. A residual antimicrobial
activity was retained only by rifampicin (MIC9o

value ':::;0.5 mcg/mL), tetracycline (2 mcg/mL),
cotrimoxazole (':::;10 mcg/mL), vancomycin (2 mcgl
mL), teicoplanin (4 mcg/mL), linezolid (2 mcg/mL),
and quinupristin-dalfopristin (':::;0.25 mcg/mL). On

the basis of the available in vitro sensitivity assays,
a combination therapy with full-dose i.v. linezolid
plus rifampicin and tetracycline was immediately
started but initially it did not contain a further
deterioration of the infectious process, which led
to an extremely severe and disseminated syndrome
involving pulmonary, pleural, miocardial-pericardial
and hepato-splenic sites (Figs. 1 and 2), together
with a left internal iliac vein and a right popliteal
vein thrombophlebitis. Clear signs of overwhelming
septic shock (including hyperpyrexia, hypotension,
oliguria, toxemia, dyspnea and an acute respiratory
distress syndrome) became evident after three days,
when intensive care supportive measures were added
together with corticosteroid treament. Laboratory
examinations showed an increased leukocyte count
(14,760 cells/ul., with 75% neutrophils and 20%
lymphocytes), a moderate anemia (Hb 11.8mmollL),
a slight increase of serum transaminase levels (GOT
83 and GPT 57 U/L), highly altered serum LDH
levels (2,783 U/L), elevated inflammatory indexes
(fibrinogen 2.57 giL, ESR 123 first hour, C-reactive
protein 21.5 mg/dL) and an evident involvement
of coagulative parameters (prothrombin time
35% and D-dimers [fibrin degradation products]
2.74 ug/ml.), After a systematic laboratory study
of immune response, a proportionally increased
CD3+CD4+ and CD3+CD34+ T-lymphocyte rate
was found (68% and 9% respectively) and a reduced
CD3+CD8+ percentage was detected (14%), as a
sign of T-cell immune activation, while CD3+CD4­
CD8- cells increased up to a 8% rate. Finally, no
abnormalities were found as to serum complement
or immunoglobulin levels, nor to granulocyte
chemotaxis and killing properties.

A cardiologic evaluation including
ultrasonography diagnosed a myocarditis-
pericarditis, confirmed at a subsequent control
performed after one week. A high-resolution
computerized tomography (HRCT) of the thorax
disclosed multiple, bilateral, scattered parenchimal
micronodules (all of them with a diameter below 1
em), suspect of spreading infectious embolism, and
confirmed the persistence of an abundant pleuric
and pericardic effusion. Functional respiratory tests
showed a moderate-severe restrictive ventilation
impairment. Swelling and tenderness of the right
calf prompted a doppler ultrasonography of the
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lower limbs which disclosed a right popliteal vein
thrombophlebitis. A few days later, an abdominal­
pelvic CT scan showed multiple, disseminated
dyshomogeneous hypodense hepatic lesions
(predominantly involving II, IV, V, and VII segment)
associated with hepatomegaly (15 em maximum
diameter) and multiple scattered millimetric
spleen infiltrates showing the same characteristic
of liver ones, and resembling septic emboli . A
frank thrombosis of the left internal iliac vein was
concurrently evidenced. A bone marrow biopsy
disclosed a hypoceIlular marrow according to
patient's age, with predominant granulocytopoiesis,
in the absence of any substitutive or infectious
disorder.

After four weeks of treatment with combined
linezolid, rifampicin and tetracycline, in the absence
of further positive microbiological assays, an empiric
ceftazidime plus amikacin therapy was started, but
defervescence was achieved and maintained for 8
days only, when fever (up to 40°C) re-appeared. A
novel set of cultures did not produce any positive
result, so that a predominant dysreactive syndrome
was suspected, and high-dose corticosteroid therapy
(methylprednisolone 80 mg/day) started together
with an antimicrobial association containing i.v.

Fig. 1. Multipl e septic embolism ofboth liver and spleen.
as evidenced by an abdominal contrast-enhanced CT
scan.

linezolid, metronidazole, and gentamycin, and
anticoagulative and heparin administration for
the management of peripheral thrombotic lesions.
After ten consecutive days of defervescence, i.v.
ticarcillin-clavulanate replaced the prior triple
antibiotic regimen, while a slowly progressive
decrease of steroid dosage was carried out, during
15 consecutive days. In the meantime, a sonographic
doppler study of limbs, repeated three weeks after
the first one, showed a significant reduction of
thrombophlebitic lesions at both iliac and popliteal
sites and an abdominal ultrasonography showed a
persistent hepatosplenomegaly, so that a liver biopsy
was performed, but histopathologic studies detected
a macrovesicular hepatic steatosis, in absence of
inflammation or granulomatous lesions. A total-body
scintigraphic study with 6:Ga carried out two months
after admission detected residual concentrations
of radionuclide at upper pulmonary lobes, and a
repeated HRCT scan of the thorax demonstrated a
significant improvement of the radiological picture,
with disappearance of pleural and pericardial
effusion and minimal remaining micronodular
parenchimal lesions.

At hospital discharge, after nearly three
consecutive months of hospitalization, our
patient was afebrile and recovered significantly.
A control doppler vein sonography and a cardiac
ultrasonography performed two weeks later,
showed a complete resolution of thrombophlebitis
and myocarditis-pericarditis, respectively.
Anticoagulative therapy was interrupted after the
doppler vein sonography. An abdominal and pelvic
CT scan demonstrated the disappearance of the
multiple hepato-splenic parenchimal lesion and the
resolution of the iliac vein thrombosis. No other
abnormalities occurred during the subsequent careful
clinical and laboratory follow-up which continued at
monthly intervals for four further months.

DISCUSSION

From a pathogenetic point of view, it remains
widely debated whether or not methicillin resistance
confers a greatervirulence to staphylococci (regardless
of their reduced antimicrobial susceptibility). A
recent, extensive cohort study of 815 patients with
hospital S. aureus infection and bacteremia disclosed
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Fig. 2. Extensive pleural effusion accompanying the
worsening of pleuro-pulmonary disease, as visible at a
contrast-enhanced computerized tomography (C'I') scan
ofthe abdomen.

a remarkable statistical trend towards mortality when
methicillin-resistant S. aureus strains were involved
compared with methicillin-sensitive organisms,
although the tendency to cause disseminated
infection did not prove different according to this
bacterial feature (10).

In the meantime, the literature points out a growing
role for numerous possible factors supporting
invasive staphylococcal disease, such as neonatal age
(11), concurrent infectious diseases responsible for a
transient immune suppression, like chickenpox (12),
and collagen vascular disorders and their treatment
(13). Moreover, the toxic shock syndrome (TSS),
a multi-organ failure characterized by rapid onset,
fever, rash, vomiting, diarrhoea and hypotension,
probably linked to the use of tampons during
menstruation (14), is probably the most well-known
expression of an invasive staphylococcal disease,
although TSS-like clinical syndromes have also been
described when other pathogens and situations occur.
Just the multifactorial pathogenesis of TSS has been
linked to the numerous toxic products released during
staphylococcal infection (14-18).

On the other hand, a broad spectrum of microbial
products, especially bacterial superantigens, have

been found to play a potential pathogenetic role
in the occurrence of immune-mediated vasculitis
and a broad spectrum of autoimmune and immune
activation-mediated disorders (16-19). In particular,
staphylococcal exotoxins (bacterial superantigens)
are well known as potent activators of the immune
system, causing a variety of human diseases due
to their ability to polyclonally activate T-cells at
picomolar concentrations. This activation of both
antigen-presenting cells and T-Iymphocytes leads to
an elevated production ofproinflammatory cytokines
and T-cell proliferation (18), potentially in an acute,
end-organ involvement (i.e. septic shock), but also
in the induction of arthritis, glomerulonephritis and
other autoimmune diseases (18), as hypothesized in
some reliable animal models which were focused
only on the study of systemic autoimmunity due to
the polyclonally activating effects of staphylococcal
products (20). For instance, the S. aureus exfoliative
toxin responsible for staphylococcal scalded
skin syndrome (SSSS) acts in a similar way to
autoantibodies against desmoglein I which are
involved in causing some pemphigous variants (17).
A lymphocytosis with an expansion of CD4+/CD8+
double-negative T-Iymphocytes was observed in
a case of staphylococcal toxic shock syndrome
(21): these cells are known to express immune
regulatory properties and can increase during certain
autoimmune disorders (21).

From a clinical point of view, a broad spectrum
of of autoimmune and dysreactive disorders seem
to be prompted by the mediation of a bacterial (in
particular, staphylococcal) infection. These include
systemic lupus erythematosus (22), especially
kidney diseases observed during or immediately
after S. aureus infection (23-25): a case of reversible
glomeulonephritis and nephrotic syndrome in a
patient with underlying amyloidosis and suffering
from methicillin-resistant S. aureus acute arthritis
(23), five diabetic patients developing an IgA­
dominant mesangial glomerulonephritis complicated
by a poor clinical outcome (24) and one more case of
Berger disease (IgA nephropathy) occured after an S.
aureus septic arthritis and local orthopaedic treatment,
with a favourable evolution (25). These last cases of
predominantly IgA-mediated nephropathy find their
pathogenetic explanation in some accurate ex-vivo
studies (26) and animal models (27), which point out
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the crucial role of S. aureus cell envelope antigens
and their interaction with a predisposed host genetic
background in prompting a selective autoimmune
activation. Also central nervous system disorders,
such as autoimmune encephalomyelitis and multiple
sclerosis (28), as well as acute transverse myelopathy
(29), may be indirectly associated to S. aureus
infection, possibly via the proinflammatory activity of
bacterial peptidoglycan of these gram-positive cocci,
following the stimulation of dendritic cells and the
consequent priming of naive T-Iymphocytes(28).

In our case, the community-acquired origin of
this multiresistant S. aureus infection has to be
underlined as a sign of the increasing spread of
methicillin-resistant cocci into the environment
and the general population (1, 4); moreover, our
patient did not receive any antimicrobial agents in
the previous months. The combination of a diffuse,
probably immune-mediate polyvisceritis, with
a septicemic pneumonia and probable multiple
bacterial embolism involving the liver, spleen, and
lungs, is also impressive, as well as the very severe,
complicated and prolonged illness. The extensive
immune activation status (as demonstrated by a
proportionally maintained absolute lymphocyte
count and a careful study of T-cell subsets showing
an increased quote of CD4+, CD34+, and CD4­
CD8- cells, compared with a proportional decrease
of CD8+ T-Iymphocytes) probably had a prominent
role in prompting several focal clinical features in our
patient, which apparently were not directly related
to bacterial invasion, such as the polyvisceritis,
the massive pleuric and pericardial effusion, the
myocarditis-pericarditis and the thrombophlebitis
occurring in multiple and remote body sites, as
opposed to the initial pulmonary disease localization.
The successful resort to a combination treatment
including also the oxazolidinone linezolid (plus
rifamicin and tetracycline) represents another key
feature, since in our case prior glycopeptide-based
associations had an apparently limited clinical
effect, despite the maintained in vitro susceptibility
to these compounds. Like other reports of severe
methicillin-resistant S. aureus infections (5, 8), the
pharmacokinetic and/or pharmacodynamic properties
of linezolid (compared with those of glycopeptides)
probably played a role in leading to microbiological
and subsequently, clinical cure of difficult-to-treat S.

aureus infections. Finally, the co-administration of
corticosteroids probably contributed significantly in
containing the immune-mediated disease features,
although the time of recovery proved very long.
Unfortunately, this issue cannot be discussed
extensively, since only anecdotal reports and expert
opinion advice are available in the literature (16, 18­
19,21,23-26,28).

In conclusion, the pathogenetic features of
invasive staphylococcal infection need further
investigation, including both microbiological
aspects (i.e. methicillin- and multi-drug-resistance),
and the immunological network and its possible
activation triggered by disseminated S. aureus
disease. The role of novel antimicrobial compounds
in the management of methicillin-resistant S.
aureus strains which remain apparently sensitive to
glycopeptides, but do not respond clinically to these
last compounds, also deserve controlled studies, as
well as steroid administration when an overwhelming
immune activation syndrome becomes of concern.
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