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Plan
• What will we call CHRONIC infectious diseases
• The most common chronic infections of nervous system
• Demyelinating disorders of central and peripheral
nervous system - examples:
– Diagnosis
– Management

Chronic meningitis
Chronic meningitis is arbitrarily defined
as meningitis lasting for four weeks or
more and is a complex entity with both
infectious and noninfectious causes.
Patients with chronic meningitis usually
have a subacute onset of symptoms
including fever, headache, and vomiting.
The symptoms can remain static,
fluctuate, and/or slowly worsen.

Chronic meningitis
●An array of infectious agents can present as chronic meningitis, but a
nearly identical syndrome can result from a number of inflammatory,
malignant, or other
●The clinical symptoms of patients with chronic meningitis rarely point
to a specific etiologic diagnosis. However, occasionally, a historical or
epidemiologic clue can lead to the discovery of an otherwise obscure
diagnosis
●Patients with chronic meningitis typically undergo an array of
complex diagnostic investigations including serologic assays, multiple
imaging tests, and repeated lumbar punctures
The type of laboratory testing should be based upon the clinical
features of an individual case and the subsequent probability that a
specific disease is present. For example, routine evaluation of patients
with chronic meningitis usually includes tuberculin skin tests, a chest
radiograph, and serologic testing for syphilis as well as testing for the
presence of HIV infection. However, tests for other infectious diseases,
such as Lyme disease, cysticercosis, trypanosomiasis, and/or

Chronic meningitis
●Analysis of cerebrospinal fluid (CSF) reveals abnormalities in patients
with chronic meningitis, but these abnormalities are rarely diagnostic
with some notable exceptions. The presence of eosinophilia can
provide an important clue to the presence of a parasitic etiology or
coccidioidomycosis. Similarly, stained smears of a centrifuged sample
of the CSF may occasionally reveal infectious agents, such as fungi or
bacteria, and thus lead to a specific etiologic diagnosis. Antigen testing
of the CSF for the presence of Cryptococcus neoformans and a Venereal
Disease Research Laboratory test for syphilis should be performed on
all patients with chronic meningitis. A sample of CSF should be
submitted for cultures using media appropriate for growth of aerobic
bacteria, mycobacteria, and fungi. Other studies that should be
obtained are discussed above.
●Magnetic resonance imaging and computed tomography are useful
in the evaluation of patients with chronic meningitis, but these
imaging techniques lead to a specific diagnosis in a minority of
patients. However, such imaging is important since it can exclude
important abnormalities, such as a parameningeal focus of infection,
abscess, or a tumor. Rarely, such imaging may disclose one of these
processes or the cystic changes typical of cysticercosis.

Chronic meningitis
●Brain and meningeal biopsy may be useful in patients who have a
progressive deteriorating course despite empiric therapy, particularly
if focal findings are detected on brain imaging.
●If a diagnosis is not established despite a thorough search and if
symptoms are severe or fail to improve after a period of observation,
empiric therapy with antituberculous therapy may be useful. Empiric
antituberculous therapy may also be warranted for patients with less
severe symptoms if epidemiologic factors or clinical findings suggest a
high risk for TB (eg, in patients with a past history of direct contact
with others with TB or a prior positive tuberculin skin test).
●Empiric glucocorticoid therapy may be useful in selected patients
who fail to improve during follow-up, despite the absence of carefully
controlled studies demonstrating benefit in patients with chronic
meningitis. Some patients with chronic meningitis in whom an
infectious etiology was not detected have responded dramatically to
empiric glucocorticoids

To know: Herpes, HIV, TB, sarcoidosis, syphilis, parasitic disorders, diphtheria,
others
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When to suspect MS – The most common presentation of multiple sclerosis
(MS) consists of a single, monosymptomatic attack compatible with
demyelination (eg, optic neuritis, a brainstem syndrome, or a spinal cord
syndrome).

In some patients, the diagnosis of MS can be established at that point based
on clinical, magnetic resonance imaging (MRI), and cerebrospinal fluid
criteria.
Clinically isolated syndrome refers to a monosymptomatic attack that does not
fulfill diagnostic criteria for MS but may predispose to clinically definite MS.
Approximately 10 to 15 percent of patients with MS present with insidious
neurologic worsening and accumulation of disability from spastic paraparesis or
cerebellar ataxia, a pattern known as primary progressive MS.

Core MS phenotypes – The core multiple sclerosis (MS) phenotypes are those of relapsing and progressive disease. The
pattern and course of MS is further categorized into several phenotypes or clinical subtypes as follows :
•A clinically isolated syndrome – This is the first potential attack of a disease compatible with MS that exhibits characteristics of inflammatory
demyelination but has yet to fulfill MS diagnostic criteria. The typical patient presents as a young adult with a clinically distinct episode of central
nervous system dysfunction (eg, optic neuritis, diplopia, brainstem or cerebellar syndrome, or partial transverse myelitis) with at least partial
resolution.
•Relapsing-remitting MS – This phenotype is characterized by clearly defined relapses with full recovery or with sequelae and residual deficit upon
recovery. There is no or minimal disease progression during the periods between disease relapses. This type of MS accounts for approximately 85
to 90 percent of MS cases at onset. However, most patients with relapsing-remitting MS will eventually enter a secondary progressive phase.
•Secondary progressive MS – This phenotype is characterized by an initial relapsing-remitting MS disease course followed by progression with or
without occasional relapses, minor remissions, and plateaus. Some studies suggest that secondary progressive MS ultimately develops in most
patients with relapsing-remitting MS and is the stage in which patients accumulate the greatest amount of neurologic disability.
•Primary progressive MS – This phenotype is characterized by disease progression from onset with occasional plateaus and temporary minor
improvements allowed; acute attacks may also occur. This type represents approximately 10 percent of adult cases at disease onset.

MS
•

•

Disability progression – Progression of disability
due to MS is highly variable. The impact of MS
varies according to a number of measures,
including severity of signs and symptoms,
frequency of relapses, rate of worsening, and
residual disability. Accumulating evidence suggests
that, in most patients, worsening is slow. At the
extreme ends of the severity spectrum, there are
benign and malignant forms of MS, but the
determination of these is always retrospective and
must be made cautiously.
Predicting outcome – There are a variety of
possible prognostic indicators in MS. However,
none are established as reliable, and our ability to
accurately predict outcomes for individual patients
with MS is quite limited. The development of a
progressive course of MS may be the single most
adverse factor influencing prognosis.

Evaluation for MS – The evaluation of suspected MS begins with a detailed
clinical history and examination. All patients should also have a brain MRI
without and with contrast. For patients with a typical presentation who have
insufficient clinical and MRI evidence to confirm the diagnosis of MS by the
McDonald criteria, additional testing with lumbar puncture for cerebrospinal
fluid-specific oligoclonal bands, visual evoked potentials, and/or optical
coherence tomography can be used to support the diagnosis.
• For patients with a presentation other than a typical clinically isolated
syndrome or patients with atypical findings in any aspect of the clinical
history, examination, or brain imaging, additional testing with spine MRI,
lumbar puncture, and/or autoantibody determination for aquaporin-4
(AQP4) and myelin-oligodendrocyte glycoprotein (MOG) antibodies is
warranted to investigate alternatives in the differential diagnosis.

Typical MRI lesions
MRI lesions suggestive of MS are typically found in the periventricular region, corpus
callosum, centrum semiovale, brainstem, cerebellum, spinal cord, and, to a lesser
extent, deep white matter structures and basal ganglia.
MS lesions typically have an ovoid appearance. The lesions are characteristically
arranged at right angles to the corpus callosum; when viewed on sagittal images,
they are referred to as Dawson fingers. The MS brain lesions appear hyperintense on
proton density and T2-weighted studies, and they are hypointense (if visible at all) on
T1-weighted images. Spinal cord MRI lesions are nearly as common as brain lesions in
patients with MS. Gadolinium-enhancing lesions on T1-weighted MRI are associated
with new or newly active plaques.

Copyrights apply

Copyrights apply

Copyrights apply

Spinal fluid and oligoclonal bands –
Oligoclonal bands are found in
cerebrospinal fluid in up to 95 percent of
patients with clinically definite MS. A
positive cerebrospinal fluid is based
upon the finding of either oligoclonal
bands different from any such bands in
serum (two to four or more), or by an
increased immunoglobulin G (IgG) index.

Making the diagnosis – MS is primarily a clinical diagnosis
(algorithm 1). The history and physical examination are most
important for diagnostic purposes. The McDonald criteria for
the diagnosis of MS (table 4) apply primarily to patients who
have a typical clinically isolated syndrome at presentation
suggestive of relapsing-remitting MS, and can also be applied
to patients presenting with insidious neurologic progression
suggestive of primary progressive MS. While useful when the
diagnosis of MS is clinically suspected, the McDonald criteria
are not intended for distinguishing MS from other neurologic
conditions. The core requirement of the diagnosis of MS is the
objective demonstration of dissemination of central nervous
system lesions in both space (table 5) and time (table 6),
based upon clinical findings alone, a combination of clinical
and MRI findings, or in some instances an appropriate clinical
syndrome and highly supportive MRI data.
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Differential diagnosis
The differential diagnosis of MS includes a
number of inflammatory, vascular, infectious,
genetic, granulomatous, and other
demyelinating disorders, but depends on the
clinical setting.
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Treatment of acute
exacerbations of multiple
sclerosis in adults
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Definitions – An MS exacerbation or relapse is defined as a
monophasic clinical episode with patient-reported symptoms
and objective findings typical of MS, reflecting a focal or
multifocal inflammatory demyelinating event in the central
nervous system, developing acutely or subacutely, with a
duration of at least 24 hours, with or without recovery, and in
the absence of fever or infection. MS exacerbation, relapse,
and attack are synonyms.
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Clinical features – Relapses in MS are highly
variable and may include one or multiple
neurologic deficits involving sensory
disturbance, motor weakness, visual
disturbance (eg, monocular visual loss or
diplopia), imbalance, fatigue, or cognitive
difficulty.
Copyrights apply

Glucocorticoid treatment – For patients with an acute MS exacerbation (relapse,
attack) that results in neurologic symptoms and increased disability or impairments
in vision, strength, or cerebellar function, we recommend a short course of highdose glucocorticoid therapy (Grade 1B). The main goal of treatment is to speed
recovery time from the MS attack. However, acute treatment has no apparent
benefit for improving long-term disability or for reducing the risk of subsequent
attacks. Our preferred regimen is intravenous methylprednisolone 1000 mg daily for
five days without an oral taper. However, the data suggest that high-dose oral
glucocorticoid regimens are just as effective. Repository corticotropin injection gel,
where available, is an alternative for patients with MS exacerbations who cannot
tolerate high-dose glucocorticoids or have poor venous access or prefer selfinjection. Infection must first be ruled out.
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Poor response to glucocorticoid treatment – For patients with
acute, severe neurologic deficits caused by MS who have a poor
response to treatment with high-dose glucocorticoids, we suggest
treatment with plasma exchange (Grade 2C).
Role of disease-modifying therapy – Patients with relapsingremitting MS who have current disease activity manifested by
clinical symptoms or MRI lesions should be offered diseasemodifying therapy.
Copyrights apply

Initial disease-modifying therapy
for relapsing-remitting multiple
sclerosis in adults

Types of disease-modifying
therapy (DMT)
A number of immunomodulatory agents have
important beneficial effects for patients with
relapsing-remitting multiple sclerosis (RRMS),
mainly a decreased relapse rate and a slower
accumulation of brain lesions on magnetic
resonance imaging (MRI). These diseasemodifying therapies (DMTs) for multiple sclerosis
(MS) are available as monoclonal antibodies, oral
therapies, and older (platform) injectable drugs.

Comparative efficacy of
DMTs
The available evidence suggests that several
monoclonal antibodies
(natalizumab, ocrelizumab, alemtuzumab,
and ofatumumab) and an oral DMT (cladribine)
have the highest efficacy, while
oral fingolimod and oral dimethyl fumarate have
an intermediate efficacy, and
oral teriflunomide and the older injection DMTs
(interferons and glatiramer) have the lowest
efficacy.

Assessing the risk of MS
worsening
Clinicians should assess patients with RRMS at
presentation and periodically thereafter for features
associated with a poor prognosis and higher risk of
future relapse and severe disability. The most
important factors predicting a worse clinical course
and poor long-term outcome are the presence of
highly active disease (eg, frequent relapses and new
MRI lesions), extensive radiologic involvement of MS
lesions (eg, multifocal lesions, high lesion number; and
high T2 burden of disease), and/or poor relapse
recovery.

Patient- and drug-specific
factors influencing DMT
choice
A number of issues may narrow DMT
options, including patient values and
preferences and drug-specific factors.
Women of childbearing potential may
wish to avoid some or all DMTs with
the potential for fetal harm.

Shared decision-making – Using shared
decision making, the patient, clinician,
and care team should jointly consider the
decision to start a DMT and select the
best option, evaluating the evidence of
benefits, risks, and burdens of the
available DMTs.

Treatment paradigms – There is
no uniform method for selecting
initial DMT for patients with RRMS.
Two broad treatment paradigms
are advocated by different experts:
starting with highly effective
therapy or starting with low-risk
therapy. In addition, some experts
and patients prefer to start with
oral therapy, which is intermediate
for efficacy and risk.

UpToDate
Our approach – For patients with RRMS, we
recommend DMT (Grade 1A). We typically start
with one of the agents listed below

UpToDate
•Higher effectiveness DMTs for initial treatment
-Intravenous natalizumab
-Intravenous ocrelizumab
-Subcutaneous ofatumumab
•Intermediate effectiveness DMTs for initial treatment
-Oral dimethyl fumarate, diroximel fumarate, or monomethyl fumarate
-Oral fingolimod
•Lower effectiveness DMTs for initial treatment
-Oral teriflunomide
-Intramuscular recombinant human interferon beta-1a
-Subcutaneous recombinant human interferon beta-1a
-Subcutaneous pegylated recombinant human interferon beta-1a
-Subcutaneous recombinant human interferon beta-1b
-Subcutaneous glatiramer acetate

UpToDate
Choosing among the DMT effectiveness categories – In choosing
among these and other available DMTs, clinicians should incorporate
individual patient prognostic factors, values and preferences, and drugrelated factors (adverse effect profile, cost, availability, and burden of
administration), using a shared decision making to optimize choices for
individual patients (algorithm 1). The following options are reasonable
guides to selecting therapy:
-For patients with highly active disease, and for patients who place a high
value on efficacy and are relatively risk-tolerant, start with highly effective
therapy using intravenous natalizumab or ocrelizumab.
-For patients with less active disease, and for patients who value
convenience using a self-administered medication compared with
medications requiring injections or infusions, start with oral dimethyl
fumarate or oral fingolimod.
-For patients who place the highest value on safety and have less active
disease, start with one of the beta interferons or glatiramer.
•
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Monitoring response to therapy
– The response to DMT can be monitored by clinical
follow-up with careful attention to possible
manifestations of MS disease activity including acute
attacks (relapses), new or contrast-enhancing lesions on
MRI, and, possibly, the onset or progression of sustained
disability.
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