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In the past year, several reports have highlighted emerging global threats from neurological
infections and have brought up a new appreciation for the particular sensitivity of the CNS
to damage from dysregulated inflammatory responses.

Between Aug 2, 2014, and April 14, 2015, the US Centers for Disease Control and
Prevention received reports of 118 children (median age 7 years) with acute flaccid
paralysis.! This disease was associated with an infection with enterovirus D68 (EV-D68).
Neurological symptoms progressed rapidly, with maximum illness severity occurring by 2—4
days after infection. MRI showed non-enhancing lesions of the grey matter in the spinal cord
and affecting multiple levels, including the brainstem in some patients.2

Ebola infections in west Africa have been a major news story in the past year. As of October,
2015, nearly 18000 cases have been reported, with about 6500 deaths, with the infection
spreading rapidly because the virus is present in all body fluids, including sweat and mucous
membrane secretions. It is now becoming apparent that many patients might have died from
neurological complications such as meningoencephalitis, which was not recognised easily at
the peak of the epidemic because of multi-organ involvement. Survivors of the infection also
have persistent neurological symptoms but the full range of neurological sequelae is only
now being characterised in ongoing studies in Liberia. Importantly, a case of recurrent
meningoencephalitis of a nurse in the UK nearly 9 months after the initial infection in Africa
suggests that the brain might act as a reservoir for the virus, which could reside for
prolonged periods despite recovery from the acute infection.3

At present, cryptococcal meningitis is the largest single cause of neurological infectious
death worldwide, with up to 500 000 fatalities per year and mortality rates of 25-50%
despite treatment. Three studies of HIV-infected individuals have highlighted the exquisite
sensitivity of the CNS to host-damaging immune reconstitutions after antiretroviral therapy.
Studies by Jarvis and colleagues* and Meya and colleagues® characterised the fine balance
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between an effective CNS response needed for fungal clearance and an excessive damaging
response, with a prominent role for activated pro-inflammatory macrophages. In a third
study, Scriven and colleagues® characterised neuroinflammatory changes in patients from
the Cryptococcal Optimal ART Timing (COAT) trial, which was halted last year following
the surprising finding that antiretroviral therapy early in the course of cryptococcal
meningitis (at 1-2 weeks after diagnosis) resulted in a worse outcome than if given later (at
5 weeks after diagnosis), by contrast with the clinical experience in patients with non-
neurological infections such as pneumocystis pneumonia where early ART therapy is
preferred. These studies showed the role that CSF cellular infiltrates and macrophage
activation have in excess mortality, even in the absence of overt CNS immune reconstitution
syndrome. An additional study of cryptococcal meningitis in previously healthy individuals
without HIV infection described a new post-infectious inflammatory response syndrome.’
This natural history study showed that, unlike the disease in HIV-infected patients with T-
cell defects, the disease in this population was associated with increased markers of T-cell
activation, accompanied by axonal damage. All these studies showed the important role of
intrathecal immunological characterisations to clarify and resolve controversies in CNS
infections and to guide the selection of immune-modulating therapeutics.

The burden of tuberculous meningitis is a major problem in developing countries, where the
risk of death in children with tuberculous meningitis can be almost 20% and neurological
sequelae occur in more than 50% of patients. A study by Visser and colleagues® contributed
important insights into immune-mediated host damage that could guide treatment. The study
suggested a role for intrathecal inflammation in the pathology of childhood tuberculous
meningitis, with increased proinflammatory cytokines and a disease-specific pattern of
biomarkers, including cathlicidin antimicrobial peptides, found in lysosomes of
macrophages and neutrophils.® These data provide physiological confirmation that could
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support recent efforts to use adjunct steroids to control inflammation and to manipulate
cathlicidin antimicrobial peptides in patients by improving cathlicidin-boosting vitamin D
levels.

Cerebral malaria is one of the most devastating complications of a disease that kills more
than half a million people every year and is refractory to adjuvant therapies such as
corticosteroids. In a recent study, Seydel and colleagues® analysed MRI data from 168
children with cerebral malaria and found evidence for brain swelling in 21 of the 25 children
who died, whereas only 27% of the survivors had similar MRI findings.® This finding
supports previous data indicating differences in adult and childhood cerebral malaria and
distinguishes it from most other forms of vasogenic cerebral oedema, that are often
responsive to steroid treatment.

During a 2-year period (2011-13), three breeders of variegated squirrels in Germany
developed signs and symptoms of a viral encephalitis, with fever, cognitive dysfunction,
ataxia, myoclonus, ocular paresis, or a combination of these symptoms, progressing to coma
and death 2-4 months after presentation. CSF showed a moderate pleocytosis, which was
lymphocytic in the only patient from whom a differential count was obtained. MRI scans
indicated the presence and progressive worsening of oedematous lesions in the cerebral
cortex and basal ganglia or, in one patient, mainly meningeal enhancement with dilated
ventricles. Through the use of next-generation sequencing and real-time reverse-
transcriptase quantitative PCR, investigators detected a new bornavirus in a contact squirrel
and in brain specimens from the three patients.1% The squirrels had been imported from
Latin America, which suggests that this infection could be much more widespread than
initially thought and might often go undiagnosed.1°

A recent study also showed that an endogenous retrovirus called HERV-K that was
incorporated into the human genome nearly 2-5 million years ago can get activated in the
brain of patients with amyotrophic lateral sclerosis. Although this virus has an important
role in early embryogenesis, it is silenced in mature cells. Reactivation in neurons is toxic,
and transgenic animals expressing the envelope protein of the virus have classic symptoms
and pathology similar to those in amyotrophic lateral sclerosis.!? These findings have raised
hope that targeting this virus could provide a novel and viable therapeutic approach to
amyotrophic lateral sclerosis—a disease for which very few treatment options are currently
available.
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