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| and other viral infections

Future

MICROBIOLOGY

Drug Evaluation
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Brincidofovir: understanding its unique
profile and potential role against adenovirus

Julio J Alvarez-Cardona’, Laura K Whited? & Roy F Chemaly*-!

'Department of Infectious Diseases, Infection Control & Employee Health, The University of Texas MD Anderson Cancer Center,
Houston, TX 77030, USA

2Division of Pharmacy, The University of Texas MD Anderson Cancer Center, Houston, TX, USA 77030

*Author for correspondence: Tel.: +1 713 745 1116; richemaly@mdanderson.org

Brincidofovir (BCV) is a lipid conjugate of cidofovir with good oral bioavailability, enabling optimal in-
tracellular levels of the active drug. Lower rates of nephrotoxicity and myelotoxicity make it a favorable
alternative. Despite a greater safety profile among pediatric hematopoietic cell transplant recipients, the
oral formulation has been associated with increased gastrointestinal toxicity in adult hematopoietic cell
transplant recipients. Oral BCV continues to be developed as a countermeasure against smallpox, while
a potentially safer intravenous preparation has been out licensed to another company. BCV has demon-
strated great in vitro potency against double-stranded DNA viruses, especially adenovirus. Because of its
importance for immunocompromised patients, this review aims to evaluate BCV's clinical and safety profile
to support its continued development.

First draft submitted: 18 November 2019; Accepted for publication: 18 February 2020; Published online:
13 March 2020
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Longitudinal analysis reveals high prevalence of
Epstein-Barr virus associated with multiple sclerosis

Kjetil Bjornevik'f, Marianna Cortesef, Brian C. Healy**, Jens Kuhle’, Michael J. Mina®"=, Yumei Leng®,
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Multiple sclerosis (MS) is a chronic inflammatory demyelinating disease of the central nervous system of
unknown etiology. We tested the hypothesis that MS is caused by Epstein-Barr virus (EBV) in a cohort
comprising more than 10 million young adults on active duty in the US military, 955 of whom were
diagnosed with MS during their period of service. Risk of MS increased 32-fold after infection with EBV but
was not increased after infection with other viruses, including the similarly transmitted cytomegalovirus.
Serum levels of neurofilament light chain, a biomarker of neuroaxonal degeneration, increased only after
EBV seroconversion. These findings cannot be explained by any known risk factor for MS and suggest EBV

as the leading cause of MS.

Multiple sclerosis (MS) is a chronic Inflammatory dempye-
linating disease of the central nervous system of unknown
etiology. The demyelination in the brain and spinal cord is an
immune-mediated process (I possibly triggered by a viral in-
fection {2). Among the putative causal agents, the top candi-
date is Epstein-Barr virus (EBV) (3. EBV is a human
herpesvirus that after infection persists in latent form in B
Iymphocytes throughout the life of the host (3. A causal role
of EBV is supported by the increased MS riskafter infectious
mononucleosis (), elevated serum antibody titers against
EBV nuclear antigens (EBENAs) (5), and by the presence of
EBV in MS demyelinated lesions veported in some (5-5), but
not all (), pathological studies, Evidence of causality, how-
ever, remains inconclusive.

Causality implies that some individuals who developed
MSafter EBV infection would not have developed MS if they
had not been infected with EBV. Ruling out a randomized
tral, the gold standard to study this counterfactual oecurs
rence is an “experiment of nature™ a longitudinal investiga-
tion of MS incidence in a ecohort of EBV-negative individoals,
some of whom will be infected with EBV during the follow-
up and some who will not The ubiguitous nature of EBV,
which infects ~95% of adults, and the fact that MS is a rela-
tively rarve disease, has umtil now impeded such an

SymBio Pharmaceuticals Limited

Investigation. Over the course of a 20-vear collaboration with
the US military, we have identified cases of MS in a cohort
compesed of active-duty US military personnel between 1993
and 2013, a racially diverse population of >10 million individ-
vals, Active-duty members are screened for HIV at the start
af military service and bi fally thereafter, and residual se-
rum from these tests (=62 million serum samples) i avchived
in the Department of Defense Serum Bepository (DoDSR)
1), We used samples stored in the DoDSE o determine EBV
=tatus at time of first sample and the relation between EBV
infection and MS onset during the period of active duty. Ina

preliminary study, we found that 53% of individuals were

EBV-negative al the time of first sample (17, corresponding
to hundreds of thousands of EBV-negative young adults at
risk of EBV infection and MS.

We documented 855 incident MS cases among active<duty
military personnel [ncluding 315 cases from our preliminary
study (I77]. For each MS case, we identified up to three serum
samples collected before the date of MS onset (the first avail-
able, the last collected before disease onset, and one in be-
tween). Cases were matched to two randomly selected
Individuwals without MS of the same age, sex, race/ethnicity,
branch of military service, and dates of eollection of blood
samples who were on active military duty when the case was
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Clonally Expanded B Cells in Multiple Sclerosis Bind
EBV EBNA1land GlialCAM

Tobias V. Lanz, R. Camille Brewer, ... William H. Robinson B + showauthers

Nature (2022) | Cite thiz article

16k Accesses | TIT Altmetnic | Metrics

We are providing an unedited version of this manuscript to give early access to its findings.
Befare final publication, the manuscript will undergo further editing. Please note there may be
errors present which affect the content, and all legal disclaimers apply.

Abstract

Multiple sclerosis (MS) is a heterogenous autoimmune disease in which autoreactive
lymphocytes attack the myelin sheath of the central nervous system (CNS). B lymphocytes in
the cerebrospinal fluid (CSF) of MS patients contribute to inflammation and secrete
oligoclonal immunoglobulins'2. Epstein-Barr virus (EBV) infection has been linked to MS
epidemiologically, but its pathological role remains unclear®. Here we demonstrate high-
affinity molecular mimicry between the EBV transcription factor EBNAL and the CNS protein
GlialCAM, and provide structural and in-vivo functional evidence for its relevance. A cross-
reactive CSF-derived antibody was initially identified by single-cell sequencing of the paired-
chain B cell repertoire of MS blood and CSF, followed by protein microarray-based testing of
recombinantly expressed CSF-derived antibodies against MS-associated viruses. Seguence
analysis, affinity measurements, and the crystal structure of the EBNAL-peptide epitope in
complex with the autoreactive Fab fragment allowed for tracking the development of the
naive EBNAl-restricted antibody to a mature EBNAL/Glial CAM cross-reactive antibody.
Molecular mimicry is facilitated by a post-translational modification of Glial CAM. EBNAL
immunization exacerbates the mouse model of MS and anti-EBNAL/Glial CAM antibodies are
prevalent in MS patients. Our results provide a mechanistic link for the association between
MS and EBV, and could guide the development of novel MS therapies.
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Our results provide a mechanistic link for the

association between MS and EBYV, and could
guide the development of novel MS therapies
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Sensitivity of Human Mastadenovirus, the Causal Agent of Pharyngoconjunctival Fever,

Epidemic Keratoconjunctivitis, and Hemorrhagic Cystitis in Immunocompromised Individuals,

to Brincidofovir
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