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Abstract

We describe a case of post-secondary vaccination encephalitis in a smallpox vaccine recipient and
discuss detection of intrathecal antibody to vaccinia virus as a potential diagnostic test.

Encephalitis is a rarely reported complication of smallpox vaccine; the majority of cases are
associated with primary vaccination [1-5]. Concern about smallpox virus as a possible bio-
terrorism agent has led to reinstatement of vaccination for US military personnel and civilian
first responders. We report a case of postvaccinia encephalitis (PVE) in a patient
revaccinated with smallpox vaccine, with supporting serologic evidence of direct CNS
infection.

Case patient

A previously healthy 40-year-old man received hepatitis A vaccine, typhoid vaccine,
smallpox vaccine, and FluMist (MedImmune Vaccines) in preparation for active military
duty. He had received primary smallpox vaccination 19 years earlier, in 1986, when he
joined the military. The patient developed photophobia 5 days after secondary vaccination
and was hospitalized 8 days after vaccination, with confusion and agitation. Physical
examination revealed a temperature of 38.2°C, increased upper-extremity tone, low-
frequency tremor, and a Glasgow coma score of 10. No rash was noted other than at the
vaccination site. A lumbar puncture performed 9 days after vaccination revealed an opening
pressure of 15 cm of water, a protein concentration of 122 mg/dL, and a WBC count of 294
cells/ul, with 76% lymphocytes and 24% neutrophils. Brain MRI with gadolinium was
limited by motion artifact but did not reveal any significant abnormalities. An
electroencephalogram revealed diffuse theta-frequency slowing without epileptiform
discharges.

The patient began empirical treatment with acyclovir. He developed generalized seizures,
which were controlled with phenytoin. Repeat lumbar puncture 11 days after vaccination
showed an opening pressure of 19 cm of water, a protein concentration of 95 mg/dL, and a
WBC count of 137 cells/zL, with 89% lymphocytes, 1% neutrophils, and 10% monocytes.
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The patient's health gradually improved, and he was discharged from the hospital 16 days
after vaccination, at which time formal evaluation indicated that the patient exhibited
residual deficits in short-term memory and subjective assessment of impairment in
coordination and balance. Results of extensive laboratory testing—including adenovirus
CSF PCR, California and eastern equine encephalitis virus serum antibody immu
nofluorescence assay (IFA) (<1:20), Ehrlichia chaffeensis 1gG antibody IFA (<1:64) and
whole blood PCR, enterovirus CSF PCR, Epstein-Barr virus CSF PCR, Herpes simplex
virus CSF PCR, human herpes virus—6 CSF PCR, parvovirus B-19 serum IgM-negative EIA
(<0.15), Rickettsia rickettsii serum 1gG antibody IFA (<1:64), St. Louis encephalitis virus
serum IgM and IFA antibody EIA (<1:20), West Nile virus serum IgM EIA (<3.0), and
western equine encephalomyelitis serum antibody IFA (<1:20)—were negative for an
alternative infectious agent.

Serum and CSF samples collected 11 days after vaccination were sent to the Centers for
Disease Control and Prevention, Poxvirus Program (Atlanta, GA), for laboratory testing.
Serologic testing was performed using an ELISA as described elsewhere [6, 7]. Controls for
CSF testing were an-omyzed diagnostic samples from ruled-out orthopoxvirus cases tested
by PCR and ELISA. Vaccinia-specific 1gG antibody was detected by ELISA in both serum
and CSF samples, whereas IgM antibody was undetectable in both specimens. CSF samples
were negative for orthopoxvirus DNA by PCR and for virus by culture. To test for the
possibility that the intrathecal vaccinia antibody represented either blood contamination or
passive transfer of 1gG antibody across the blood-brain barrier, sero-logic testing by ELISA
for antibodies to varicella zoster virus was performed with serum and CSF samples. High
levels of 1gG against varicella zoster virus were observed in serum samples but were
undetectable in CSF samples.

Discussion

PVE is an uncommon complication of smallpox vaccination that affects ~3 vaccinees per
million primary vaccinees and 0.1 vaccinees per million repeat vaccinees [2, 8]. The
pathogenesis of PVE is poorly understood. Although culture of CSF samples may be
positive for vaccinia virus in a minority of cases [3], the 5-day lapse to onset of neurological
symptoms after secondary smallpox vaccination and lack of evidence of direct CNS
infection suggest an autoimmune response to vaccination, as described in other cases [4].
During the time between vaccination and the onset of symptoms, pox-viruses (including
vaccinia virus) affect the host immune responses by neutralizing host cytokines [9] and IFNs
[9, 10] and by induction of macrophage apoptosis [11].

The patient in this report meets the surveillance case definition for probable PVE [12].
Demonstration of high levels of vaccinia IgG antibody in the absence of IgM supports the
history of prior vaccination against smallpox. Although vaccinia virus could not be
amplified or isolated from the CSF, elevated levels of vaccinia-specific 1gG antibody were
detected in the CSF. Intrathecal antibody in the absence of detectable virus has been reported
with encephalitis associated with monkeypox, an orthopoxvirus related to smallpox [7]. In
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this case, the detection of serum antibody to varicella zoster virus but the absence of such
antibody in CSF lends credence to the hypothesis of in-trathecal antivaccinia production
rather than blood contamination at the time of lumbar puncture or passive diffusion of
proteins across inflamed meninges. Our experience suggests that detection of intrathecal
vaccinia antibody may be useful for laboratory confirmation of PVE, particularly in the
absence of intrathecal antibody to an unrelated infectious agentto which the host has
detectable serum titers.
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