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Abstract
Staphylococcal toxic shock syndrome (STSS) represents a potentially lethal disease, and survival depends primarily on
the early initiation of appropriate treatment. As the clinical picture at presentation is usually common, frequently this
could lead to misdiagnosis and delays in the initiation of the proper therapy. The case of a 43-years old female who
developed a staphylococcal septic shock syndrome caused by a forgotten intravaginal tampon is reported.
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Introduction

Staphylococcal toxic shock syndrome (STSS) represents a potentially lethal disease, and the survival depends primarily on the early initiation of appropriate
treatment [1].
The asymptomatic presence of Staphylococcus aureus (SA) in places such as the nasopharyngeal or perineal area is recorded in a large percent of the population [1]. However, in certain conditions, this bacteria
could produce a severe form of STSS, and the use of
intravaginal tampons is one of the factors described as
increasing the risk of developing STSS in patients with
SA bloodstream infection [2]. Systemic effects of the
SA are caused by the exotoxin produced by the germ
and released in the systemic circulation, being responsible for multi-organ system failure and toxic shock. As
the clinical picture, at presentation, is usually common,
consisting of vomiting, confusion and fever, this frequently results in a misdiagnosis and delay in the initiation of the proper therapy. The case of a 43-years old
female who developed a staphylococcal septic shock
syndrome caused by a forgotten intravaginal tampon
is detailed.

Case

report
A 43-years old female presented to the emergency
unit with fever (101.7⁰F), vomiting and diffuse abdominal pain of unknown aetiology. The symptoms had
*

manifested themselves suddenly, eighteen hours before presentation, without being preceded by any prodromes, and had persisted since then. At presentation,
the patient had a normal blood pressure (127/78 mm
Hg), tachycardia, with a heart rate of 100 beats/minute,
looked anxious and reported feeling weak.
The patient declined any possible pregnancy, stating
that menses had started three days before presentation,
denied any use of antibiotics in the last six months and
admitted a recent history of intravenous drug usage
and iv heroin administration within forty-eight hours.
More detailed information about the patient’s history
was difficult to obtain due to an associated encephalopathy that had developed during the current disorder.
At presentation, the patient was somnolent, without
any nuchal rigidity, exhibiting a mild scleral icterus,
injection marks in the right antecubital area and palpable right axillary adenopathy. Lung auscultation revealed a mild expiratory wheezing. Laboratory results
are presented in Table 1, indicating normal values for
white blood count, positive tests for opiates and cannabis, low levels of fibrinogen and slightly altered values
of coagulation parameters. Stool cultures showed the
presence of parasites and Clostridium difficile.
According to the clinical status and laboratory results, a suspicion of pyelonephritis was raised and the
patient was admitted to a medical unit, where antibiotic treatment was initiated, consisting in the administration of two grams of Rocephin.
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At twelve hours after admission, the patient developed a deterioration of her haemodynamic status with
low blood pressure (96/40 mm Hg), tachycardia (110
beats per minute), and laboratory parameters which indicated hepatic failure and an increase in lactate levels
(Table 1). As the patient status continued to deteriorate,
she was transferred to the intensive care unit (ICU)
where a peripherally inserted central catheter (PICC
line) was introduced, and volemic resuscitation was
initiated. Chest X-ray, head computed tomography, abdominal ultrasonography and pelvic ultrasonography
were all normal, and Doppler ultrasound of the inferior
limbs indicated no sign of deep venous thrombosis or
septic thrombophlebitis.
At that stage, the differential diagnoses were: acute
pyelonephritis, endocarditis, septic shock of unknown
origin, leptospirosis or tick-borne disease. However, no
clear diagnostic criteria were present for any of these
illnesses. As the patient developed, in the same day, an
abdominal rash, other rare aetiologies were also evaluated, such as Kawasaki disease, Reye syndrome, erythema multiforma or Rocky Mountain spotted fever. No
clear evidence for any of these was documented.
After several hours, despite intravenous antibiotic therapy, the patient presented with persistent fever (103-104⁰F), moderate pleural effusion, excessive
amount of fluid surrounding the liver and thickened
walled gallbladder, with massive accumulation of pericholecystic fluid. Transthoracic echocardiography indicated the presence of an echogenic mass in the right
atrium, which on transesophageal examination proved
to be a non-vegetative Chiari network. The patient developed severe bradyarrhythmia and self-limited ventricular tachycardia which responded to therapy. As
the patient`s status continued to deteriorate and the
patient remained febrile despite antibiotic therapy, a reTable 1. Biochemistry results at presentation and in
evolution
At presentation

At 12 hours

6200

7.000

Lactate (mg/dL)

0.8

2.4

INR

1.4

1.8

WBC

(x103/μL)

PT (sec)

16.4

17

Fibrinogen (mg/dL)

160

140

ALAT (IU/L)

120

255

ASAT (IU/L)

145

243

CK-MB (IU/L)

872

1490

peated infectious workup was indicated. This consisted
of repeated blood cultures, stool studies and insertion
of a straight urinary catheter for the collection of sterile urine samples. During the bladder catheterization,
a retained vaginal tampon, overlooked for more than
thirty hours, was discovered.
The patient was diagnosed with STSS, caused by the
intravaginal product, the tampon being immediately
removed. The appropriate modification of antibiotic
therapy was initiated, with the intravenous administration of Clindamycin 900 mg every 8 hours, Vancomycin 1 gram every twelve hours and Gentamycin 40 mg
every twelve hours, for five days, followed by the oral
administration of Clindamycin 150 mg every six hours
and Doxicilin 100 mg every twelve hours, for fourteen
days. On the removal of the tampon and commencement of a new antibiotic regimen, the patient’s status
significantly improved within twelve hours, followed
by the rash disappearing and normalization of biochemistry parameters.

Discussions

Staphylococcus aureus (SA) is a gram-positive coccus,
which produces local invasion and tissue destruction,
leading to severe forms of impetigo, cellulitis and endocarditis. From the epidemiological point of view,
Staphylococcus aureus is a commensal in humans, the
latter being, in many cases, asymptomatic carriers, the
reservoir of germs being located in the nasopharynx
and the rectum. Studies indicated the perineal presence
of Staphylococcus aureus, in over 90% of women with
STSS [3,4]. Cutaneous colonization with this germ is
usually brief and repetitive, and transmission is from
person to person. The carrier rate of Staphylococcus
aureus was reported in 20% of the general population,
75% of haemodialysis patients, and 40% of intravenous
drugs users [5]. Asymptomatic SA nasal carriage was
identified in 38% of patients on chronic haemodialysis
and in 18% of medical personnel [6].
Toxic-shock syndrome caused by Staphylococcus
aureus was first described in 1978, in a case series of
seven children who presented with fever, rash and
vomiting which progressed to acute renal failure, hepatic dysfunction and severe prolonged shock [7]. At
that time, the systemic effects of SA were attributed to
the exotoxin produced by this organism, as the SA has
been isolated from the mucosal or abscess sites without being identified in the systemic circulation. STSS
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is now considered to be a toxin-mediated multisystem
disease, presenting initially with non-specific symptoms, rapidly worsening and leading, in most severe
cases, to multiorgan failure and death [8].
SA produces a variety of toxins, which may be the
reason for the higher rate of its resistance in the community, and allow dissemination of the organism within the community [9]. One of the toxins produced by
SA is an enterotoxin with superantigenic and emetic effects [10] and which was identified as the toxin responsible for the vomiting symptoms in these cases.
In a recently published prospective cohort study,
infective endocarditis represented the most frequent
complications in patients with SA bloodstream infection, being associated with a high mortality rate [11]. In
another study, 29.8% of patients with SA bloodstream
infection developed severe sepsis and 12.9% developed
septic shock, with a 36% mortality at ninety days [12].
Published data indicates that in the ICU, the energy
deficit produced by the bloodstream infections with
methicillin-resistant types of SA is significantly higher than the one caused by other frequently identified
germs [13], especially in prolonged mechanically ventilated patients, suggesting that SA produces a more severe form of infection than other ICU-acquired bloodstream infections.
The risk factors for the development of STSS include
usage of intravaginal tampons, previous STSS, postpartum or postabortion SA infection, septorhinoplasty or
surgical wounds. The presence of intravaginal or intrauterine devices has been described as a cause of fatal
STSS [2]. The development of STTS in a patient using
a menstrual cup for the first time has been described,
with similarities to the present report [14]. In males,
SA has been reported as an important cause of prostatic abscesses, some resulting in death [15].
The most common clinical presentation of patients
with STSS includes fever, tachycardia, hypotension and
confusion. SA is also responsible for several cutaneous
manifestations, from rash to fulminant purpura, resulting mainly from the effect of staphylococcal exotoxin
and being associated, in most cases, with the toxic
shock syndrome [16].
A recent study indicated a mortality of 16.4% in patients with SA bloodstream infection, with mortality
reaching 40-50%, in cases of STTS [1]. The risk factors
for mortality in patients with SA bloodstream infections were identified as old age, the longer retainment
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of central venous catheters, prosthetic heart valves,
severe sepsis, septic shock, APACHE II score and fever persisting for forty-eight hours after diagnosis [1].
Maintenance of a peripherally inserted central catheter has been identified as one of the best predictors
of complicated SA bloodstream infections especially in
immunocompromised patients, cancer patients with
central-line catheters, and SA infections [17].
The STSS is related to the production of the staphylococcal exotoxin, which has been identified in over
90% of menstrual-related cases and in 40-60% of nonmenstrual related cases [18]. The production of exotoxin 1 is facilitated by a neutral vaginal pH and by the
presence of tampon-containing synthetic fibers.
The enterotoxins produced by the SA, together with
toxin 1, lead to a nonspecific T-lymphocyte stimulation without normal antigenic recognition, producing
a massive production of cytokines that are involved in
the pathogenesis of the severe shock, via the release of
IL-1, IL-2, TNF and interferon. At the same time, the
enterotoxins act as powerful super-antigens, producing
mast cell activation that is responsible for the development of skin rash, or severe illnesses such as severe
pneumonia [19]. The super-antigen-mediated cytokine
release leads to respiratory failure, renal failure, vascular leakage and toxic shock, being the main responsible
for the STSS [20], and superantigen genes were more
common identified in menstrual than in non-menstrual fluids (89% vs. 50%) [21]. TNF-alfa and interleukins
are responsible for the development of arterial hypotension, shock, renal failure, hepatic failure and death.
One of the superantigens produced by the SA is the TSS
toxin-1, responsible for almost of all cases of TSS cases
in the USA, and together with enterotoxin B and C responsible for most cases of non-menstrual TSS [22].
In most of the cases, a host immune response plays
a significant role in the pathogenesis of the disease,
as patients who develop STSS are frequently unable
to produce antibodies, leading to frequent relapses.
A unique form of adaptive immune suppression has
been described as a result of the interaction between
SA super-antigens and the immune system of the host,
immunosuppression directly linked with the poor survival of these patients [22].
Particular aspects of the present case are represented
by the co-existence of more predisposing factors for
septic shock and a complex clinical presentation, that
could easily lead to diagnostic errors. The patient presented a recent history of intravenous drug adminis-
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tration, associated with an echocardiographic image
of an echogenic mass in the right atrium. The Chiari
network, in the right atrium, could have been confused
with vegetation on the tricuspid valve, in the context
of a clinical picture characteristic of infective endocarditis. Patients with drug abuse, are frequently immunocompromised, and the incidence and the severity
of SA infections are higher in severely diseased, immunocompromised patients. For instance, analysis of
the large EPIC II database, including thirteen patients
from 1256 ICUs, indicated the presence of methicillinresistant SA to a significantly greater extent in cirrhotic
patients compared to non-cirrhotic ones [23]. At the
same time, the patient had a documented infection
with Clostridium difficile, as shown by stool analysis,
an infection that could also be extremely severe in immunocompromised patients. The clinical picture at
presentation, including vomiting and nausea in the
presence of a gastrointestinal infection, could also represent another source of misdiagnosis.

Conclusion

This case raises awareness of the importance of complete clinical examination in patients presenting with
typical symptoms of unknown aetiology.
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