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Variant Creutzfeldt—Jakob Disease Diagnosed
7.5 Years after Occupational Exposure

TO THE EDITOR: We report a case of variant
Creutzfeldt-Jakob disease (CJD) that was plausi-
bly related to accidental occupational exposure
in a technician who had handled murine sam-
ples contaminated with the agent that causes bo-
vine spongiform encephalopathy (BSE) 7.5 years
earlier.

In May 2010, when the patient was 24 years
of age, she worked in a prion research labora-
tory, where she handled frozen sections of brain
of transgenic mice that overexpressed the human
prion protein with methionine at codon 129. The
mice had been infected with a sheep-adapted
form of BSE. During this process, she stabbed
her thumb through a double pair of latex gloves
with the sharp ends of a curved forceps used to
handle the samples. Bleeding was noted at the
puncture site.

In November 2017, she began having burning
pain in the right shoulder and neck. The pain
worsened and spread to the right half of her
body during the following 6 months. In Novem-
ber 2018, an examination of a sample of cere-
brospinal fluid (CSF) obtained from the patient
was normal. Magnetic resonance imaging (MRI)
of the brain showed a slight increase in the fluid-
attenuated inversion recovery (FLAIR) signal in
the caudates and thalami (Fig. S1A and S1B in the
Supplementary Appendix, available with the full
text of this letter at NEJM.org). In January 2019,
she became depressed and anxious and had
memory impairment and visual hallucinations.
There was hypertonia on the right side of her
body. At that time, an analysis of CSF for 14-3-3
protein was negative. In March 2019, MRI
showed an increased FLAIR signal in pulvinar
and dorsomedial nuclei of thalami (Fig. S1C
through S1E).
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The patient was found to be homozygous for
methionine at codon 129 of the prion protein
gene without mutation. An analysis of a sample
of CSF on real-time quaking-induced conversion
analysis was negative for a diagnosis of sporadic
CJD. However, an analysis of plasma and CSF by
means of protein misfolding cyclic amplification
was positive for the diagnosis of variant CJD
(Fig. 1A and 1B). The patient died 19 months
after the onset of symptoms. Neuropathological
examination confirmed the diagnosis of variant
CJD (Fig. 1C and 1D). Western blot analysis
showed the presence of type 2B protease-resis-
tant prion protein in all sampled brain areas.
The clinical characteristics of the patient and the
postmortem neuropathological features were
similar to those observed in 27 patients with
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Figure 1. Detection of Abnormal Prion Protein in Biologic Fluid Samples and Postmortem Findings.

Panel A shows the results of protein misfolding cyclic amplification (PMCA) of prion protein in plasma samples ob-
tained from the study patient. In this analysis, a 1072 dilution of brain homogenate (BH) of variant Creutzfeldt-Jakob
disease (vCJD) (British National Institute for Biological Standards and Control number, NHBYO/0003) was used as
positive control and submitted to one round of PMCA. NBH denotes a nonseeded PMCA substrate used as a nega-
tive control and submitted to four rounds of PMCA. Plasma samples (450 pl) obtained from the study patient were
submitted to two rounds of PMCA, and negative control samples were submitted to four rounds after the capture of
prion protein with the use of magnetic nanobeads coated with plasminogen. Amplification of plasma samples was
performed in duplicate. MW denotes molecular weight. Panel B shows samples of cerebrospinal fluid (CSF) obtained
from the patient, a negative control, and an NBH sample, which were all submitted to three rounds of PMCA. Am-
plification of CSF samples was performed in triplicate. Each round of PMCA consisted of 80 cycles of 30 minutes of
incubation per 20-second sonication. Proteinase K-resistant prion protein was detected on Western blot analysis
with the use of 3F4 monoclonal anti—prion protein antibody. Panel C shows postmortem findings of florid plaque
typical of variant CJD (hematoxylin and eosin staining). The scale bar indicates 50 ym. Panel D shows Western blot
typing of protease-resistant prion protein detected in several brain samples obtained from the patient. Type 2B of
this protein was detected in all studied brain areas, including the frontal (lane 1) and occipital (lane 5) isocortexes,
thalamus (lane 2), cerebellum (lane 3), pulvinar (lane 4), hippocampus (lane 6), and caudate nucleus (lane 7). T1
indicates type 1 protease-resistant prion protein obtained from a patient with sporadic CJD, T2B denotes type 2B
protease-resistant prion protein from a patient with variant CJD, and TO denotes a negative control sample.

variant CJD who had previously been reported in
France.! (Additional details are provided in the
Supplementary Appendix.)

There are two potential explanations for this
patient’s condition. Oral transmission from con-
taminated cattle products cannot be ruled out
because the patient was born at the beginning of
the French BSE outbreak in cattle. However, the
last two patients who had confirmed variant CJD
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with methionine homozygosity at codon 129 in
France and the United Kingdom died in 2014
and 2013, respectively, which makes oral trans-
mission unlikely. In France, the risk of variant
CJD in 2019 was negligible or nonexistent in the
post-1969 birth cohort.?

Percutaneous exposure to prion-contaminated
material is plausible in this patient, since the
prion strain that she had handled was consistent
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with the development of variant CJD.> The 7.5-
year delay between the laboratory accident and
her clinical symptoms is congruent with the in-
cubation period in the transfusion-transmitted
form of the disease. The ability of this strain to
propagate through the peripheral route has been
documented, and experimental studies with scrapie
strains have shown that scarification and sub-
cutaneous inoculation are effective routes.*> The
last known Italian patient with variant CJD, who
died in 2016, had had occupational contact with
BSE-infected brain tissues, although subsequent
investigation did not disclose a laboratory acci-
dent (Pocchiari M, Italian Registry of CJD: per-
sonal communication). Thus, the last two cases
of variant CJD outside the United Kingdom have
been associated with potential occupational expo-
sure. Such cases highlight the need for improve-
ments in the prevention of transmission of vari-
ant CJD and other prions that can affect humans
in the laboratory and neurosurgery settings, as
outlined in the Supplementary Appendix.
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Covid-19 in Immune-Mediated Inflammatory Diseases
— Case Series from New York

TO THE EDITOR: Data on Covid-19 in patients with
immune-mediated inflammatory disease who
have received anticytokine biologics, other immu-
nomodulatory therapies, or both on a long-term
basis are scarce. Trials to assess the efficacy of
antirheumatic therapies such as hydroxychloro-
quine! and anticytokine therapies such as inter-
leukin-6 inhibitors? to improve outcomes in pa-
tients with Covid-19 are ongoing. The rationale
for their use is that worse outcomes (i.e., hospi-
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talization, ventilation, or death) may be related
to a proinflammatory cytokine storm.>*

Here, we report a prospective case series in-
volving patients with known immune-mediated
inflammatory disease (rheumatoid arthritis,
psoriatic arthritis, ankylosing spondylitis, psoria-
sis, inflammatory bowel disease, or related con-
ditions) who were receiving anticytokine biolog-
ics, other immunomodulatory therapies, or both
when confirmed or highly suspected symptom-
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