
Sleep-disordered breathing in
multiple sclerosis

Tiffany J. Braley, MD,
MS

Benjamin M. Segal, MD
Ronald D. Chervin,

MD, MS

ABSTRACT

Background: The objectives of this cross-sectional study were to assess the prevalence and se-
verity of sleep apnea in patients with multiple sclerosis (MS) referred for overnight polysomnogra-
phy (PSG) and to explore the radiographic and clinical features that might signal risk for
undiagnosed sleep apnea.

Methods: Apnea-hypopnea (AHI) and central apnea indices (CAI) from laboratory-based PSG
among 48 patients with MS were compared with those of group A, 84 sleep laboratory�referred
patients without MS matched for age, gender, and body mass index; and group B, a separate
group of 48 randomly selected, referred patients.

Results: Mean AHI was higher among patients with MS than among control groups A or B (2-way
analysis of variance and multiple linear regression, p � 0.0011 and 0.0118, respectively). Me-
dian and mean CAI were also increased among patients with MS in comparison to control groups
(Wilcoxon signed rank and multiple linear regression, p � 0.0064 and 0.0027, respectively).
Among MS patients with available data, those with evidence of brainstem involvement, compared
with groups A and B, showed particularly robust differences in AHI (p � 0.0060 and 0.0016) and
CAI (p � 0.0215 and �0.0001). In contrast, MS patients without brainstem involvement, com-
pared with groups A and B, showed diminished differences in AHI, and CAI did not significantly
differ among groups.

Conclusions: These data suggest a predisposition for obstructive sleep apnea and accompany-
ing central apneas among patients with MS, particularly among those with brainstem
involvement. Neurology® 2012;79:929–936

GLOSSARY
AHI � apnea-hypopnea index; ANOVA � analysis of variance; BMI � body mass index; CAI � central apnea index; CSA �

central sleep apnea; DMT � disease modifying therapy; EDSS � Expanded Disability Status Scale; MS � multiple sclerosis;
OSA � obstructive sleep apnea; PSG � polysomnography; SDB � sleep-disordered breathing; U-M � University of Michigan.

Obstructive sleep apnea (OSA) and central sleep apnea (CSA), 2 common forms of sleep-
disordered breathing (SDB), are treatable risk factors for cardiovascular disease, motor vehicle
accidents, fatigue, and decreased quality of life.1–5 Patients with multiple sclerosis (MS) com-
monly experience fatigue and impaired quality of life,6 but the extent to which sleep apnea
contributes to these symptoms remains unclear. Although some contend that the prevalence
and severity of SDB are higher in persons with MS,7,8 previous studies have generated conflict-
ing results.9 Moreover, as fatigue is often viewed as a cardinal symptom of MS, providers may
be less likely to order sleep studies in these patients. Opportunities to diagnose and treat sleep
apnea may therefore be underrecognized. The purpose of this study was to assess the prevalence
and severity of sleep apnea in patients with MS referred for nocturnal sleep studies and to
explore radiographic and clinical features that might facilitate recognition of occult obstructive
or CSA in MS.
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METHODS Standard protocol approvals, registra-
tions, and patient consents. This retrospective data analysis
was approved by the University of Michigan (U-M) Institutional
Review Board.

Subjects/data collection. Patients with MS. Demographic,
clinical, and polysomnographic (PSG) data were assembled from
medical records of 48 subjects, 18 years or older, who had an
established diagnosis of MS and had completed clinical over-
night PSG between March 1999 and June 2010. Subjects with
relevant PSG data were identified from the U-M Sleep Disorders
Center database and from U-M MS clinic lists. For subjects
identified from MS clinic lists, patient registration numbers were
used to search electronic charts for PSG reports using EMERSE,
the Electronic Medical Record Search Engine. EMERSE is a
web-based tool used to search for patient-specific information
from the U-M Clinical Data Repository.

Controls. Demographic, clinical, and PSG data from the
U-M Sleep Disorders Center database were assembled for 2 sep-
arate control groups. These groups were selected from more than
8,000 adult patients referred for diagnostic sleep studies. For
group A, 2 controls were matched to each patient with MS for
paired analyses, based on age (�5 years), gender, and body mass
index (BMI) (�2 kg/m2). Matched controls were also selected
based on date of study, before or after January 1, 2008, to con-
trol for minor changes in PSG scoring criteria that took place
after January 1, 2008.10 Another sample of 48 controls (group B)
was selected using a random numbers table for unpaired analyses
that were not constrained a priori by matching criteria.

PSG. Full laboratory-based PSG and scoring followed exist-
ing standards before 200811 and then slightly different, newly
published standards from that point forward.10 The main rele-
vant change concerned use of nasal pressure to identify hypop-
neas and rules used to score them. Our laboratory had already
been using thoracic or abdominal excursion changes, in addition
to thermocouple airflow changes (when any of these were fol-
lowed by awakenings, arousals, or �4% oxygen desaturations),
to identify hypopneas in a sensitive manner before the American
Academy of Sleep Medicine 2007 standards were published.10

However, because the 2 approaches are not identical, we were
careful to include in the MS and matched control group A the
same proportions of patients studied before and after the change
in scoring rules.

The apnea-hypopnea index (AHI) was calculated as the
number of obstructive apneas, central apneas, or hypopneas per
hour of sleep. The presence of OSA was defined by an AHI of at
least 5 episodes per hour of sleep.13 Hypopneas are difficult to
ascribe to obstructive or central etiologies, but they often make
the major contribution to the AHI. In addition, central apneas
were included in the AHI as generally practiced in sleep labora-
tories, in part because some degree of CSA is a common feature
in OSA. For our study, the separate presence of CSA or a signif-
icant component of CSA was defined by a central apnea index
(CAI) of at least 5 episodes per hour of sleep, in the absence of
severe OSA.13,14 For individuals with severe OSA (AHI �30 epi-
sodes per hour of sleep), we identified concomitant CSA by a
CAI of 15 or more central apneas per hour of sleep.

Data collection. The following variables were extracted
from the sleep database: gender, PSG date, age, BMI, PSG diag-
nosis, AHI (rate of apneas and hypopneas per hour of sleep), and
CAI. Data regarding total sleep time spent in the supine position
and the periodic leg movement index were also collected. Sub-
jects who did not have BMI data recorded in either the sleep
database or medical records (n � 6) were excluded from paired

analyses but included in unpaired analyses. Individuals with con-
comitant diseases that could increase the risk of SDB, including
severe cardiopulmonary disease, neurologic diseases other than
MS, or patients with coexistent non-MS brainstem neuropathol-
ogy were excluded. For subjects with MS, additional variables
recorded included MS subtype (relapsing-remitting vs progres-
sive), disease duration (years), use of disease modifying therapy
(DMT) (defined as glatiramer acetate or interferon � use at the
time of PSG), estimates of disability (defined as an Expanded
Disability Status Scale [EDSS] score of �6.0), physical examina-
tion findings, and MRI results.

For subgroup analyses, MS patients with available MRI scans
or physical examinations were segregated by the presence or ab-
sence of brainstem involvement, as suggested by the following:
documented evidence of dysarthria or dysphagia; physical exam-
ination findings of lower cranial nerve dysfunction (diminished
gag reflex, palatal asymmetry); or the presence of T2-weighted or
gadolinium-enhancing midbrain, pontine, or medullary MRI le-
sions. Faculty neuroradiologist�generated MRI reports from
medical records were used to determine the presence of brains-
tem lesions. When reports did not specifically address the brain-
stem in the interpretation, the MRI studies were personally
reviewed by an investigator (T.J.B., a fellowship-trained MS spe-
cialist) to assess the presence of T2-weighted signal changes or
gadolinium-enhancing lesions. These reviews were performed

before any comparison to PSG data.

Statistical methods. Statistical tests were performed using
SAS version 9.2. Tests were 2-sided with the level of statistical
significance set at 0.05.

Paired (matched) analyses. Outcome variables AHI and
CAI were compared between the subjects with MS and matched
controls (group A). Comparisons were also made between MS
subjects with brainstem involvement and their matched controls
and between MS subjects without brainstem involvement and
their matched controls. The AHI comparisons were made using
2-way analysis of variance (ANOVA). Because of right skewness
in AHI distribution, values were log-transformed [ln (x � 1)]
before 2-way ANOVA was performed. Due to persistent non-
normality in the CAI distribution despite log transformation,
CAI comparisons were done using Wilcoxon rank sum tests.
Differences in SDB prevalence were analyzed with �2 tests.

Unmatched analyses. Multiple linear regression models
were used to identify significant predictors of AHI and CAI. To
ensure residual normalization, CAI values were log-transformed
before analysis. Raw AHI residuals were sufficiently normal for
the regression models. Potential confounders taken into account
in the regression model included BMI, age, and gender.

MS-specific unpaired analyses. We also conducted explor-
atory, post hoc multiple linear regression analyses among MS
subjects only, to assess whether MS subtype, duration, or treat-
ment with DMT predicted AHI or log CAI, with adjustment for
the presence of brainstem lesions, age, gender, and BMI. Because
our sample size precluded use of a valid 7-variable model, we
used the R2 selection method to select the 5 predictor variables
that resulted in the highest R2 value for each model.

RESULTS Baseline data. Baseline characteristics for
patients with MS, matched (group A) controls, and
randomly selected (group B) controls are shown in
table 1. Forty-eight subjects with MS with complete
PSG data were identified. Mean disease duration was
13.1 years. No significant differences between sub-
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jects with MS and matched (group A) controls
emerged for BMI, gender, or age. For those with
available data, 1 of 28 (3.6%) patients with
relapsing-remitting MS and 14 of 19 (73.7%) pa-
tients with progressive MS had an EDSS score �6.0.
Twenty-one of 29 (72.4%) patients with relapsing-
remitting MS and 12 of 19 (63.2%) patients with
progressive MS were receiving DMT. Among MS
subjects, 41 of 48 had MRI data available for un-
paired analyses (24 with brainstem involvement and
17 without brainstem involvement). Among 42 MS
subjects with available BMI data for paired analyses,
36 had MRI data available for matched subgroup
analyses (20 with brainstem involvement and 16
without brainstem involvement).

Paired (matched) analyses. Differences in mean AHI
are summarized in table 2. Compared with 84
matched controls, the 42 subjects with MS on aver-
age had a higher AHI (log-transformed, p � 0.0011).
Among subjects with MS, 27 had OSA, 2 had CSA,
and 3 met the diagnostic criteria for both. Total sleep
time spent supine during sleep did not differ among

patients with MS and matched controls (165.2 and
197.8 minutes, respectively; 2-way ANOVA, p �

0.1988).
Mean AHI among the 20 MS subjects with brains-

tem involvement was larger (in absolute value) than that
of the entire MS cohort and remained higher than the
mean AHI for their 40 matched controls (p � 0.0060)
(table 2, figure). In contrast, absolute AHI differences
between the 16 MS subjects without brainstem involve-
ment and their 32 matched controls was less impressive.

Median CAI also differed between patients with
MS and controls (p � 0.0064) (table 2). This differ-
ence increased when the analysis was focused on pa-
tients with brainstem involvement (p � 0.0215)
(table 2, figure). In contrast, there was no difference
between MS patients without brainstem involvement
and their respective controls (p � 0.4962).

Unmatched analyses. Table 3 shows differences be-
tween patients with MS and randomly selected
controls (group B) in mean AHI and log-
transformed mean CAI values. Consistent with the
matched analyses, these unmatched analyses showed
differences in AHI and log CAI between the patients
with MS and controls, both before and after adjust-
ment for BMI, age, and gender (p � 0.0118 and
0.0027, respectively). These differences increased in
magnitude when the analysis focused on patients
with brainstem involvement and controls and dimin-
ished when the analysis was constrained to patients
without brainstem involvement and controls.

MS-specific unpaired analyses. The presence of brain-
stem lesions, DMT use, disease subtype, age, and
gender were the best predictors of AHI (table 4).
Variables that best predicted log CAI included the
presence of brainstem lesions, DMT use, disease sub-
type, disease duration, and BMI.

There was no correlation between BMI and apnea
indices AHI and CAI (Pearson � � �0.0316 and
0.0224, p � 0.8423 and 0.8882, respectively). The

Table 1 Baseline characteristics of patients with MS, matched controls (group A),
and randomly selected controls (group B)a

Variable
Patients with MS
(n � 48)

Group A
(n � 84)

Group B
(n � 48)

Age, y, mean � SD 47.6 � 10.8 46.9 � 10.9 46.0 � 10.2

Female, n (%) 32 (67) 58 (69) 29 (61)

BMI, kg/m2, mean � SD 32.0 � 5.2 31.9 � 4.9 32.6 � (5.7)

BMI >30 kg/m2, n (%) 24 (57.1) 49 (58.3) 31 (64.6)

Disease duration, y, mean � SD 13.1 � 10.4 NA NA

MS subtype, n (%) NA NA

Relapsing-remitting 29 (60.4)

Secondary progressive 15 (31.2)

Primary progressive 4 (8.3)

Abbreviations: BMI � body mass index; MS � multiple sclerosis; NA � not applicable.
a Group A: matched to 42 MS patients with available BMI data. Group B: randomly selected
controls, who had also been referred to the sleep laboratory.

Table 2 AHI, log-transformed AHI, and mean and median CAI are shown for MS patients, MS patients with
brainstem involvement, MS patients without brainstem involvement, and their matched controls

AHI,
mean � SD

Log AHI,
mean � SD

p Value
(2-way
ANOVA)

CAI,
mean � SD

Median CAI
(minimum�
maximum)

p Value (Wilcoxon
rank sum test)

MS cohort (n � 42) 17.02 � 18.76 2.48 � 0.91 0.0011 3.47 � 8.11 0.20 (0–42.0) 0.0064

Controls (n � 84) 9.16 � 8.84 1.95 � 0.90 0.35 � 1.13 0.0 (0–9.8)

Brainstem � (n � 20) 21.28 � 23.43 2.60 � 1.09 0.0060 6.12 � 11.11 0.3 (0–42.0) 0.0215

Controls (n � 40) 8.67 � 8.09 1.88 � 0.94 0.14 � 0.29 0.0 (0.0–1.6)

Brainstem � (n � 16) 11.24 � 8.13 2.35 � 0.56 0.0091 0.99 � 2.07 0.1 (0–7.8) 0.4962

Controls (n � 32) 7.60 � 7.05 1.86 � 0.79 0.34 � 0.61 0.0 (0.0–2.9)

Abbreviations: AHI � apnea-hypopnea index; ANOVA � analysis of variance; Brainstem � � MS patients with brainstem
involvement; Brainstem � � MS patients without brainstem involvement; CAI � central apnea index; MS � multiple sclerosis.
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periodic leg movement index did not differ among
subjects with or without brainstem involvement (6.8
and 16.0, respectively, 2-sample t test, p � 0.1974).

DISCUSSION In this carefully controlled study, pa-
tients with MS referred for clinical sleep studies had
more severe OSA, as well as more severe CSA, than
referred individuals without MS. Furthermore, MS
patients with clinical or radiographic evidence of
brainstem involvement showed a mean AHI of 21,

nearly double the result (11) for patients without
brainstem involvement. Mean and median CAI val-
ues were also substantially higher among MS patients
with brainstem involvement than among those with-
out brainstem involvement. In exploratory analyses,
DMT use was associated with lower apnea scores,
and a trend suggested a relationship between progres-
sive subtypes of MS and sleep apnea. Although a
causal relationship cannot be proven from cross-
sectional data, our findings provide strong evidence
that regional brainstem dysfunction due to MS
plaque formation might contribute to both obstruc-
tive and central sleep apnea severity. Furthermore,
apnea severity may be influenced by disease subtype
and DMT use. These results could have important
implications for the care of patients with MS, among
whom fatigue is one of the most common and debil-
itating symptoms.15 The findings also may shed light
on neuroanatomic and pathophysiologic mecha-
nisms that can produce OSA and CSA.

OSA is characterized by upper airway obstruction
during sleep, despite efforts to resume normal respi-
ration.16 Upper airway patency, normally maintained
by afferent sensory input to cranial nuclei and effer-
ent output to the upper airway, is altered in
OSA.17–19 Cases of both OSA and CSA in structural
and ischemic brainstem syndromes are well docu-
mented,20–27 yet few studies have addressed the asso-
ciation between MS-related brainstem pathology and
OSA. Our study is novel in that it explores MS clin-
ical features that may increase OSA risk, while con-
trolling for other MS-unrelated clinical features
known to influence this risk. Although some data
suggest an increased prevalence of SDB in patients
with MS,8 other studies have produced conflicting
results. Two cases of OSA were identified in a recent
study of 28 subjects with MS.9 Although these 2 pa-
tients, compared with the remainder, showed no dif-
ference in MRI lesion location, the small sample of
subjects with OSA may have precluded detection of
clinically meaningful differences. In another study of
25 patients with MS and 25 age- and sex-matched
controls,28 3 patients with MS had an AHI of �5,
and 2 of these had predominantly central apnea. This
study was one of the first to address the effect of
infratentorial lesions on nocturnal respiration, but
the report did not specify for these 3 patients the
specific infratentorial locations involved.

In contrast to OSA, CSA results from recurrent
complete or partial absence of respiratory effort. CSA
can be caused by impaired respiratory control at the
level of the medullary reticular formation. Although
in the general population the prevalence of CSA is
lower than that of OSA, patients with disorders such

Figure Boxplots of AHI and CAI for patients
with MS, stratified by the presence
or absence of brainstem involvement
and their matched controls

(A) AHI for 20 patients with MS with brainstem involvement
vs 40 matched controls (groups 1 and 2), and 16 patients
with MS without brainstem involvement vs 32 matched
controls (groups 3 and 4). (B) CAI for 20 patients with MS
with brainstem involvement vs 40 matched controls
(groups 1 and 2) and 16 patients with MS without brains-
tem involvement vs 32 matched controls (groups 3 and 4).
AHI � apnea-hypopnea index; CAI � central apnea index;
MS � multiple sclerosis.
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as MS that affect the brainstem may be at increased
risk for CSA or apnea-related sudden death.29

It is noteworthy that 2 additional MS variables,
DMT use and disease subtype, emerged as predictors
of apnea severity. DMT use in particular eclipsed the
individual effects of other modeled variables known
to influence AHI. This finding may be explained in
part by multicollinearity, because nearly all predictor
variables were associated with each other to some ex-
tent in bivariate analyses. Furthermore, the exclusion
of controls in these models reduced the sample size,
decreasing our power to detect significant associa-
tions. Nonetheless, considering the strong predictive
power of our model as a whole, our data suggest that
the remaining variables still influence AHI but are
perhaps overshadowed by the effects of DMT use.

Definitive conclusions on the relationship be-
tween DMT use and OSA cannot be drawn from
exploratory analyses that were not the focus of our
original hypotheses; however, these findings raise in-
teresting questions about the pathogenesis of OSA.
Inflammatory cytokines tumor necrosis factor-� and
interleukin-6 are expressed at higher levels in individ-

uals with OSA,30 and treatment with agents that in-
fluence these cytokine levels may improve apnea
severity.31 Our data allow speculation that systemic
or local inflammation not only reflects OSA but
could contribute to it.

Among potential study limitations, observed dif-
ferences in sleep apnea severity between patients with
MS and controls could conceivably reflect referral
practices. Because of the high prevalence of MS-
related fatigue, physicians who see patients with MS
may have a tendency to refer only the most obviously
symptomatic patients for sleep evaluations. Although
we cannot exclude this possibility, it is unlikely to
explain the association between brainstem involve-
ment and elevated AHI and CAI.

In addition, because this study was retrospective,
some potential variables that could influence apnea
severity were not available in a format that could be
useful in the analyses. These include information on
whole-brain quantitative MRI lesion burden, spinal
cord involvement, respiratory function, and medica-
tions (such as antispasmodic drugs or narcotics) that
are often used by patients with MS. The possibility

Table 3 Multiple linear regression results for 3 separate regression models in which all MS patients, MS
patients with brainstem involvement, or MS patients without brainstem involvement, compared
to group B controls, were modeled as predictors of AHI and log-transformed CAIa

AHI Log CAI

Regression
parameter
(SE) p Value

Model R2

(p value)

Regression
parameter
(SE) p Value

Model R2

(p value)

Entire MS cohort (n � 48) vs
controls (n � 48)

Disease group 7.34 (2.8) 0.0118 0.21 (�0.0001) 0.49 (0.16) 0.0027 0.17 (0.0006)

Age 0.49 (0.14) 0.0006 0.02 (0.01) 0.0027

BMI 0.49 (0.27) 0.0791 0.001 (0.02) 0.9358

Male 7.30 (3.13) 0.0223 0.10 (0.18) 0.5619

Brainstem � MS patients
(n � 24) vs controls
(n � 48)

Disease group 11.87 (3.60) 0.0016 0.28 (�0.0001) 0.82 (0.19) �0.0001 0.30 (�0.0001)

Age 0.60 (0.16) 0.0005 0.03 (0.01) 0.0004

BMI 0.31 (0.31) 0.3223 �0.01 (0.02) 0.5113

Male 6.74 (3.57) 0.0639 0.01 (0.19) 0.9506

Brainstem � MS patients
(n � 17) vs controls
(n � 48)

Disease group 2.88 (2.50) 0.2537 0.22 (0.0008) 0.20 (0.14) 0.1691 0.05 (0.1339)

Age 0.32 (0.10) 0.0022 0.01(0.01) 0.2233

BMI 0.54 (0.20) 0.0087 �0.01 (0.01) 0.3530

Male 5.29 (2.31) 0.0255 0.15 (0.13) 0.2692

Abbreviations: AHI � apnea-hypopnea index; BMI � body mass index; Brainstem � � MS patients with brainstem involve-
ment; Brainstem � � MS patients without brainstem involvement; CAI � central apnea index; MS � multiple sclerosis.
a Each model also accounted for age (years), BMI (kg/m2), and gender. Regression parameter represents mean change in
AHI (or log CAI) for a one-interval increase in predictor variable; model R2 represents the adjusted R2 that reflects the
fraction of the variation in mean AHI (or log CAI) explained by all covariates in the model.
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exists that the association between CAI and disease
subtype in our exploratory analyses may in part re-
flect overall MRI lesion burden, because patients
with progressive subtypes of MS are more likely to
have widespread parenchymal damage that may affect
both brainstem and nonbrainstem pathways that con-
trol nocturnal respiration. Patients with progressive MS
may also require more antispasmodic drugs and pain
medications. However, medication use would not be
expected to differ substantially between MS patients
with and without brainstem findings.

Patients with OSA often have concomitant cen-
tral apneas. The reason is not well understood but
may involve alterations in hypocapnic sensitivity
thresholds32 that can be reversed by continuous posi-
tive airway pressure.33 Conceivably, the increase in
CAI among patients with MS may be explained in
part by concomitant OSA. However, given the dis-
proportionate elevation in CAI among patients with
brainstem involvement, specific effects of brainstem
lesions seem more likely.

Finally, the available number of MS patients with
evidence of brainstem involvement forced their con-
sideration within one category and did not allow for
further substratification to distinguish between mid-
brain, pontine, or medullary locations that could dif-
ferentially influence sleep apnea risk. This may also
explain in part the large AHI and CAI standard devi-
ations within the brainstem lesion group.

Despite these limitations, the robust differences be-
tween subjects with MS and controls indicate that MS

and, in particular, MS-related brainstem pathology,
could increase vulnerability to OSA and central sleep
apnea. This vulnerability may be further influenced by
other MS-specific variables including MS subtype and
use of DMT. The data suggest that complaints of fa-
tigue from patients with MS may frequently merit con-
sideration of sleep apnea as a potential cause. Patients
with sleep apnea complain about fatigue, lack of energy,
or tiredness more often than sleepiness.3 This observa-
tion is particularly relevant to patients with MS who
already experience, presumably because of their neuro-
immunologic disorder, disproportionate disability and
fatigue. Moreover, fatigue and related complaints, in
addition to sleepiness, tend to improve when sleep ap-
nea is treated.34

Results of this study indicate that patients with MS
referred for PSG, compared with those without MS,
may be at risk for more severe OSA and CSA and that
patients with evidence of brainstem involvement may
be particularly susceptible. Our findings underscore the
importance of screening MS patients for sleep apnea
and considering referral for PSG. The latter may be par-
ticularly useful for patients with signs of lower cranial
nerve dysfunction, infratentorial lesions, and perhaps
those with progressive MS or lack of DMT.
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AAN Publishes Guideline Update on Infantile Spasms
The AAN has published evidence-based recommendations for the treatment of infantile spasms that
update a 2004 guideline. “Evidence-based Guideline Update: Medical Treatment of Infantile
Spasms,” published in the June 12, 2012, issue of Neurology®, suggests that the therapy adrenocor-
ticotropic hormone, also known as ACTH, and the antiepileptic drug vigabatrin (VGB) may be
effective in the treatment of infantile spasms in children.

To read the guideline and access PDF summaries for clinicians and patients, a slide presentation,
and a clinical example, visit www.aan.com/go/practice/guidelines. For more information, contact Julie
Cox at jcox@aan.com or (612) 928-6069.

New Online Courses Offer Convenient Learning,
CME, Value

Introducing NeuroLearn–the AAN’s newest online learning application that allows you to earn
CME from the convenience of your computer. Designed specifically for online delivery, NeuroLearn
courses offer tremendous value, as they are developed for neurologists to address a variety of relevant
clinical and practice topics at an affordable price. The first two courses in the series include:

• “Sick and Tired: Recognizing and Treating Fatigue in Persons with Multiple Sclerosis,”
by Barbara S. Giesser, MD, Clinical Professor of Neurology, David Geffen School of Medicine at
UCLA

Offering one CME credit upon successful completion, this course includes information
about the presentation and mechanisms of MS fatigue, as well as treatment strategies for both
primary MS fatigue and contributing factors. The course is available to AAN members for
only $29, a $20 savings from nonmember pricing.

• “Fibromyalgia—What’s the Deal?” by Joseph E. Safdieh, MD, Associate Professor of Neurology,
Weill Medical College of Cornell University

Offering two CME credits upon successful completion, this course addresses the many facets
of fibromyalgia, from the nuts and bolts of epidemiology, diagnosis, and treatment, to more
challenging issues like communication, pathophysiology, and alternative therapies. The
course is available to AAN members for only $39, a $30 savings from nonmember pricing.

Learn More: www.aan.com/view/NeuroLearn
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