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Parvovirus B19 Presenting with Severe Sepsis in a
Previously Healthy 25-year-old Female
Justin M. Bailey, MD

Family medicine physicians will encounter severe
sepsis. Normally the work-up consists of searching
for the bacterial source and then modifying initial
empiric treatment. Unfortunately, not all infectious
sources of sepsis are bacterial; 7% of sepsis cases
seen are due to a virus, fungi, or protozoa.1 Pre-
sented here is a case of an otherwise healthy adult
female with severe sepsis, negative blood cultures,
and a normal complete blood cell (CBC) count.
Extensive work-up was highly suggestive of parvo-
virus B19 infection as the cause. MEDLINE review
revealed no previously described cases.

Case Presentation
A 25-year-old previously healthy female presented
to the emergency department with a chief com-
plaint of dizziness and four days of fever to 105.5°F.
She was hypotensive to 80/40 mm Hg and tachy-
cardic to 120 beats per minute (bpm). After a 3 L
fluid bolus and antipyretics were given, basic labo-
ratory work and blood cultures were drawn, symp-
toms improved and the patient was discharged.

She returned to the emergency department 24 h
later with recurrent fever and new symptoms of
nausea and vomiting, edema in the upper and lower
extremities, and a confluent macular erythematous
rash over arms and groin. The patient denied any
sick contacts, recent travel, camping, or any family
history of autoimmune disease. Recent use of super
absorbent tampons was reported.

Vital signs showed tachycardia at 120 bpm,
tachypnea at 36 breaths per minute and a blood
pressure supine of 131/68 with a pulse of 122,
which changed with standing to 94/35 and a pulse

of 142. White blood cell count was 3500 cells/mm3

(3200 to 1100 cells/mm3) hemoglobin was 12
(12–16 g/dL) and hematocrit was 36% packed red
blood cells (PRBC) (36% to 46%). Manual differ-
ential was normal.

Initial blood, urine, and cerebrospinal fluid
(CSF) cultures as well as basic chemistries, and liver
function tests were all within normal limits. All
blood cultures were drawn for 2 separate vein
puncture sites using sterile technique. Anaerobic
cultures were grown in a brain, heart infusion
(BHI) agar and aerobic cultures in a tripeptic soy
broth. All blood cultures were kept for 5 days (92%
detection rate/culture).2 CSF was cultured out on
thioglycolate, blood, chocolate, and McConkey
agar and all plates were kept for 72 hours. In addi-
tion influenza, Neisseria meningitidis, streptococcus
group B, streptococcus pneumonia antigens were
sent from CSF. Urine was cultured on blood and
McConkey agar and kept for 48 hours.

The patient’s history, signs, and symptoms were
most suggestive of toxic shock syndrome. Nafcillin,
doxycycline, and clindamycin were started for
broad antibiotic coverage until a source was found.

Following her admission, lower leg edema wors-
ened, and painful arthralgias developed in her
hands and knees. Oliguria, hypotension, and an
increasing tachycardia developed despite by mouth
fluids and IV fluids. Subsequent aggressive fluid
hydration was required to resolve her oliguria and
hypotension. The high fever persisted for 3 days
despite antipyretics and antibiotics. Repeat blood
cultures were drawn every 24 hours to a total of 4
blood cultures. All cultures sent were negative. Fol-
low up CBC counts showed an anemia with hemo-
globin and hematocrit of 9 g/dL and 27% PRBC,
respectively. Recommendation from a dermatology
consult was to obtain bacterial and viral antigen
titers for Rickettsia typhi, Rickettsia rickettsi, Lepto-
spira, Ehrlichia, herpes simplex virus, influenza, and
parvovirus B19. IgM and IgG for parvovirus B19
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came back significantly elevated. On further ques-
tioning the patient remembered her son had a
slapped cheek rash 2 weeks earlier. Over the course
of 5 days, the patient’s temperature returned to
normal and she was discharged. The anemia re-
solved 1 month after discharge and no other se-
quelae were noted (see Figure 1 for timeline of
illness).

Discussion
Sepsis is a continuum of diagnosis progressing from
systemic inflammatory response syndrome (SIRS)
to septic shock. SIRS is defined as 2 of the follow-
ing criteria: 1) temperature �38°C or �36°C; 2)
heart rate �90 beats/min; 3) respiratory rate �20
breaths/min or Paco2 �32 mm Hg; and 4) white
blood cell count �12,000 cells/mm3 or �4,000
cells/mm3. Sepsis is SIRS plus the definitive pres-
ence of infection. Severe sepsis has the additional
findings of hypotension, hypoperfusion, or organ
dysfunction (such as oliguria). Septic shock is sepsis
with hypotension despite adequate fluid resuscita-
tion combined with perfusion abnormalities such as
lactic acidosis, oliguria, or mental status change.3

The patient presented with all 4 of the SIRS crite-
ria, had an infectious etiology, as well as hypoten-
sion, hypoperfusion, and organ dysfunction dem-
onstrated by oliguria. Because she eventually
responded to fluids, her final diagnosis was severe
sepsis.

Bacteria account for 93% of sepsis-causing in-
fections.1 Typically, bacterial sepsis occurs from

sources in the lung, urinary tract, skin, abdomen, or
central nervous system. Urinalysis, chest radio-
graph, CBC count, and fluid cultures remain the
mainstay of diagnostic tools in looking for a source.
If standard tests are negative, the differential has to
be expanded.

Viruses, fungi, and protozoa become the focus of
evaluation in the remaining 7% of patients. Fungus
and protozoa are typically seen in immunocompro-
mised patients. Immunocompetent patients are
more likely to have a viral source. Influenza, herpes
simplex virus, respiratory syncytial virus, parainflu-
enza, enterovirus, and adenovirus have been re-
ported as causing sepsis.4–6 Review of the literature
through MEDLINE brought up a broad differen-
tial of diseases caused by, or associated with parvo-
virus B19; however, multiple search strings did not
reveal an association between sepsis and parvovirus
B19.

Inflammatory mediators are the key players in
the pathogenesis of sepsis. Exaggerated immune
response from complement, coagulation, and fi-
brinolytic systems are thought to be the root cause
of sepsis.7 Cell debris from any infection, bacterial,
viral, fungal, or protozoan can activate these sys-
tems and start the cascade of inflammation that can
progress to sepsis. The viral particles or the cellular
debris (from red blood cell destruction) could have
initiated the systemic inflammatory activation re-
sulting in sepsis in this case.

Although parvovirus B19-causing sepsis was
present in this case, traditionally, it presents as a

Figure 1. Disease Course.
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self-limited illness. In children, it presents with
fever, headache, and sore throat for approximately
a week, which then evolves into arthralgias and
erythema infectiosum rash, characterized by a slap
check appearance or a reticulated rash along trunk
and extremities.8 Adults more typically present
with fever, arthralgias, skin rash, fatigue, and ede-
ma.9 Associated complications include congestive
heart failure, myocarditis, aplastic anemia, liver
failure, and meningitis.10,11

Diagnosis of parvovirus B19 is based on in-
creased antibody titers. Elevation in the IgM titers
are seen 7 to 10 days after the initial infection and
can remain elevated up to 1 month.12,13 Although
DNA polymerase chain reaction is available and is
a more sensitive test, parvovirus B19 DNA can be
found months to years later depending on the
source of sample; therefore a positive test does not
necessarily indicate an acute infection.14,15

Retrospectively, the patient had classic signs and
symptoms of adult onset parvovirus B19. She had a
probable infectious etiology presenting with fever,
arthralgias, an erythema infectiosum rash, edema,
anemia, and elevated IgM and IgG titers. Addi-
tional symptoms included hypotension, tachycar-
dia, and oliguria, all indicative of sepsis.

Although initial evaluation was concerning toxic
shock syndrome and the patient met most of Cen-
ter for Disease Control toxic shock syndrome cri-
teria with fever, hypotension, rash, and negative
blood cultures, she ultimately failed to fulfill the
multisystem criteria. This patient had 2 of the 3
required systems affected. For full detail, please see
Center for Disease Control and Prevention crite-
ria.16 All chemistry panels, liver test, and cultures
were normal. CBC counts never showed leukocy-
tosis or a left shift. The patient’s presentation and
laboratory tests all are suggestive of parvovirus B19
as the cause of her severe sepsis.

Conclusion
Sepsis is a condition familiar to family medicine
physicians. The case presented provides the first
evidence that parvovirus B19 may be an unrecog-
nized cause of septic shock and should be added to
the evaluation for viral etiologies.
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