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Any level of physical activity
tied to better later-life memory

ny amount of exercise in middle
Aage is associated with better cogni-
tion in later life, new research suggests.
A prospective study of 1,400 partici-
pants showed that those who exercised
to any extent in adulthood had signifi-
cantly better cognitive scores later in
life, compared with their peers who
were physically inactive.
Maintaining an exercise routine

throughout adulthood showed the

strongest link to subsequent mental
acuity, the researchers found.

Although these associations less-
ened when investigators controlled
for such factors as childhood cog-
nitive ability, socioeconomic back-
ground, and education, exercise and
physical activity remained statisti-
cally significant.

“Our findings support recommen-
dations for greater participation in

physical activity across adulthood,”
said lead investigator Sarah-Naomi
James, PhD, a research fellow at the
Medical Research Council Unit for
Lifelong Health and Ageing at the
University College London.

“We provide evidence to encour-
age inactive adults to be active even
to a small extent ... at any point dur-
ing adulthood,” which can improve
cognition and memory later in life,
Dr. James said.

The findings were published on-
line in the Journal of Neurology,
Neurosurgery & Psychiatry.
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Even mild COVID
is hard on the brain

Even mild cases of COVID-19 can
affect the function and structure
of the brain, early research suggests.
“Our results suggest a severe pattern
of changes in how the brain commu-
nicates as well as its structure, mainly
in people with anxiety and depression
with long-COVID syndrome, which
affects so many people,” study investi-
gator Clarissa Yasuda, MD, PhD, from
University of Campinas, Sao Paulo,
said in a news release.

“The magnitude of these changes
suggests that they could lead to prob-
lems with memory and thinking skills,
so we need to be exploring holistic
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treatments even for people mildly
affected by COVID-19,” Dr. Yasuda
added.

The findings were released ahead
of the study’s scheduled presentation
at the 2023 annual meeting of the
American Academy of Neurology.

Brain shrinkage
Some studies have shown a high prev-
alence of symptoms of anxiety and de-
pression in COVID-19 survivors, but
few have investigated the associated
cerebral changes, Dr. Yasuda said.
The study included 254 adults
continued on page 15
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KESIMPTA® IS
DIFFERENT FOR A REASON

The Only SC delivered B-cell RMS treatment'

T

1 Minute a Month,’
when the patient is
ready to administer®®

EFFICACY

 Primary end point: relative reduction in adjusted ARR vs Aubagio® (teriflunomide) of 51% (0.11 vs 0.22)
in ASCLEPIOS | and 58% (0.10 vs 0.25) in ASCLEPIOS I3

+ Post hoc analysis of pooled data from ASCLEPIOS | and Il: cumulative ARR by time interval (KESIMPTA N=946,
Aubagio N=936). Reduction in ARR seen in the first 3 months and time intervals over 2 years*”:
- Month O to 3: 0.236 vs 0.373
— Month O to 27: 0.123 vs 0.258
- No conclusions can be drawn

SAFETY

- Adverse events with an incidence of 25% with KESIMPTA and a greater incidence than Aubagio were: upper
respiratory tract infections (39% vs 38%), injection-related reactions (systemic) (21% vs 15%), headache (13% vs 12%),
injection-site reactions (local) (11% vs 6%), urinary tract infection (10% vs 8%), back pain (8% vs 6%), and blood
immunoglobulin M decrease (6% vs 2%)?

 The overall rate of infections and serious infections in patients treated with KESIMPTA was similar to patients who were
treated with Aubagio (51.6% vs 52.7%, and 2.5% vs 1.8%, respectively)®

INDICATION

KESIMPTA is indicated for the treatment of relapsing forms of multiple sclerosis (MS), to include clinically isolated syndrome,
relapsing-remitting disease, and active secondary progressive disease, in adults.

IMPORTANT SAFETY INFORMATION

Contraindication: KESIMPTA is contraindicated in patients with active hepatitis B virus infection.

WARNINGS AND PRECAUTIONS

Infections: Anincreased risk of infections has been observed with other anti-CD20 B-cell depleting therapies. KESIMPTA has the
potential for an increased risk of infections including serious bacterial, fungal, and new or reactivated viral infections; some have
been fatal in patients treated with other anti-CD20 antibodies. The overall rate of infections and serious infections in KESIMPTA-
treated patients was similar to teriflunomide-treated patients (51.6% vs 52.7%, and 2.5% vs 1.8%, respectively). The most common
infections reported by KESIMPTA-treated patients in relapsing MS (RMS) trials included upper respiratory tract infection (39%) and
urinary tract infection (10%). Delay KESIMPTA administration in patients with an active infection until resolved.

Consider the potential increased immunosuppressive effects when initiating KESIMPTA after animmunosuppressive therapy or
initiating animmunosuppressive therapy after KESIMPTA.

Please see additional Important Safety Information and Brief Summary of full Prescribing Information
on the following pages.
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¥ Kesimpta:

(ofatumumab) 7

Make KESIMPTA®
your 1t choice
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ARR=annualized relapse rate; CDP=confirmed disability progression; Cl=confidence interval; DMT=disease-modifying therapy;
GdE=gadolinium-enhancing; MRI=magnetic resonance imaging; RMS=relapsing multiple sclerosis; SC=subcutaneous.

*Study Design: ASCLEPIOS | and Il were 2 identical randomized, active-controlled, double-blind Phase 3 studies in patients
with RMS, approximately 40% of whom were DMT treatment-naive. Patients were randomized to double-dummy subcutaneous
KESIMPTA (20 mg every 4 weeks) or oral Aubagio (14 mg daily) for up to 30 months. Primary end point was ARR. Key MRI
end points were number of GdE T1lesions, and annualized rate of new or enlarging T2 lesions. A key clinical end point was
reduction in risk of 3-month CDP. Treatment duration was variable based on end-of-study criteria. Maximum duration
120 weeks, median duration 85 weeks.®
Post hoc Study Design: AR by time intervals was analyzed from the pooled pivotal trials. The ARR (35% CI) was estimated
separately for each time interval by fitting a negative binomial regression model adjusted for treatment as factor.*”

'As per stability technical specification data, when the patient is ready to inject, it typically takes less than 1 minute amonth to
administer. Once-monthly dosing begins after the initial dosing period, which consists of 20 mg subcutaneous doses at weeks 0,
1,and 2. Please see Instructions for Use for more detailed instructions on preparation and administration of KESIMPTA 3¢
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IMPORTANT SAFETY INFORMATION (cont)
WARNINGS AND PRECAUTIONS (cont)

Hepatitis B Virus: Reactivation: No reports of hepatitis B virus
(HBV) reactivation in patients with MS treated with KESIMPTA.
However, HBV reactivation, in some cases resulting in fulminant
hepatitis, hepatic failure, and death, has occurred in patients
treated with ofatumumab at higher intravenous doses for chronic
lymphocytic leukemia (CLL) than the recommended dose in MS
and in patients treated with other anti-CD20 antibodies.

Infection: KESIMPTA is contraindicated in patients with active
hepatitis B disease. Fatal infections caused by HBV in patients
who have not been previously infected have occurred in patients
treated with ofatumumab at higher intravenous doses for CLL
than the recommended dose in MS. Perform HBV screening

in all patients before initiation of KESIMPTA. Patients who are
negative for HBsAg and positive for HB core antibody [HBcAb+]
or are carriers of HBV [HBsAg+], should consult liver disease
experts before starting and during KESIMPTA treatment.

Progressive Multifocal Leukoencephalopathy: No cases
of progressive multifocal leukoencephalopathy (PML) have
been reported for KESIMPTA in RMS clinical studies; however,
PML resulting in death has occurred in patients being treated
with ofatumumab at higher intravenous doses for CLL than
the recommended dose in MS. In addition, JC virus infection
resulting in PML has also been observed in patients treated
with other anti-CD20 antibodies and other MS therapies.

If PML is suspected, withhold KESIMPTA and perform an
appropriate diagnostic evaluation. If PMLis confirmed,
KESIMPTA should be discontinued.

Vaccinations: Administer allimmunizations according to
immunization guidelines: for live or live-attenuated vaccines

at least 4 weeks and, whenever possible at least 2 weeks prior
to starting KESIMPTA for inactivated vaccines. The safety of
immunization with live or live-attenuated vaccines following
KESIMPTA therapy has not been studied. Vaccination with live or
live-attenuated vaccines is not recommended during treatment
and after discontinuation until B-cell repletion.

Vaccination of Infants Born to Mothers Treated with KESIMPTA
During Pregnancy. For infants whose mother was treated with
KESIMPTA during pregnancy, assess B-cell counts prior to
administration of live or live-attenuated vaccines. If the B-cell
count has not recovered in the infant, do not administer the
vaccine as having depleted B-cells may pose an increased risk in
these infants.

KESIMPTA, the KESIMPTA logo, and SENSOREADY are registered
trademarks of Novartis AG.

/) NOVARTIS

Novartis Pharmaceuticals Corporation
East Hanover, New Jersey 07936-1080

©2022 Novartis

Injection-Related Reactions: Injection-related reactions
with systemic symptoms occurred most commonly within
24 hours of the first injection, but were also observed with
|ater injections. There were no life-threatening injection
reactions in RMS clinical studies.

The first injection of KESIMPTA should be performed under the
guidance of an appropriately trained health care professional.
I injection-related reactions occur, symptomatic treatment

is recommended.

Reduction in Immunoglobulins: As expected with any

B-cell depleting therapy, decreased immunoglobulin levels
were observed. Monitor the levels of quantitative serum
immunoglobulins during treatment, especially in patients with
opportunistic or recurrent infections and after discontinuation
of therapy until B-cell repletion. Consider discontinuing
KESIMPTA therapy if a patient with low immunoglobulins
develops a serious opportunistic infection or recurrent
infections, or if prolonged hypogammaglobulinemia requires
treatment with intravenous immunoglobulins.

Fetal Risk: Based on animal data, KESIMPTA can cause fetal
harm due to B-cell lymphopenia and reduce antibody response
in offspring exposed to KESIMPTA in utero. Transient peripheral
B-cell depletion and lymphocytopenia have been reported
ininfants born to mothers exposed to other anti-CD20 B-cell
depleting antibodies during pregnancy. Advise females of
reproductive potential to use effective contraception while
receiving KESIMPTA and for at least 6 months after the last dose.

Most common adverse reactions (>10%) are upper
respiratory tract infection, headache, injection-related
reactions, and local injection-site reactions.

Please see additional Important Safety Information on
the previous page and Brief Summary of full Prescribing
Information on the following pages.

References: 1. National Multiple Sclerosis Society. Medications. Accessed February 10, 2022.
https://www.nationalmssociety.org/Treating-MS/Medications 2. Torres JB, Roodselaar J, Sealey M,

et al. Distribution and efficacy of ofatumumab and ocrelizumab in humanized-CD20 mice following
subcutaneous or intravenous administration. P2.2-052. Poster presented at: 71st American Academy of
Neurology Annual Meeting; May 4-10, 2019; Philadelphia, PA. 3. Kesimpta [package insert]. East Hanover,
NJ: Novartis Pharmaceuticals Corp. 4. Hauser SL, Bar-Or A, Cohen JA, et al. Ofatumumab vs teriflunomide
in relapsing multiple sclerosis: analysis of no evidence of disease activity (NEDA-3) from ASCLEPIOS |
and ll trials. LB62. Poster presented at: 6th Congress of the European Academy of Neurology; May 23-26,
2020; Virtual. 5. Hauser SL, Bar-Or A, Cohen JA, et al; for the ASCLEPIOS | and ASCLEPIOS Il trial groups.
Ofatumumab versus teriflunomide in multiple sclerosis. N Engl J Med. 2020;383(6):546-557. 6. Data on
file. Injection time. Novartis Pharmaceuticals Corp; East Hanover, NJ. June 2020. 7. Data on file. OMB157G
(ofatumumab). Summary of clinical efficacy in relapsing multiple sclerosis. Novartis Pharmaceuticals Corp;
East Hanover, NJ. December 2019.
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KESIMPTA® (ofatumumab) injection, for subcutaneous use
Initial U.S. Approval: 2009

BRIEF SUMMARY: Please see package insert for full prescribing information.

Only limited benefit of premedication with corticosteroids, antihistamines, or acetaminophen was
observed in RMS clinical studies. The first injection of KESIMPTA should be performed under the guidance
of an appropriately trained healthcare professional. If injection-related reactions occur, symptomatic

1 INDICATIONS AND USAGE
KESIMPTA is indicated for the treatment of relapsing forms of multiple sclerosis (MS), to include clinically
isolated syndrome, relapsing-remitting disease, and active secondary progressive disease, in adults.

4 CONTRAINDICATIONS
KESIMPTA is contraindicated in patients with:
* Active HBV infection [see Warnings and Precautions (5.1)].

WARNINGS AND PRECAUTIONS
5.1 Infections
An increased risk of infections has been observed with other anti-CD20 B-cell depleting therapies.

KESIMPTA has the potential for an increased risk of infections, including serious bacterial, fungal, and
new or reactivated viral infections; some of these infections have been fatal in patients treated with
other anti-CD20 antibodies. In Study 1 and Study 2 [see Clinical Studies (14) in the full prescribing
information], the overall rate of infections and serious infections in patients treated with KESIMPTA
was similar to patients who were treated with teriflunomide (51.6% vs 52.7%, and 2.5% vs 1.8%,
respectively). The most common infections reported by KESIMPTA-treated patients in the randomized
clinical relapsing MS (RMS) trials included upper respiratory tract infection (39%) and urinary tract
infection (10%). Delay KESIMPTA administration in patients with an active infection until the infection
is resolved.

Possible Increased Risk of Immunosuppressant Effects with Other Immunosuppressants

When initiating KESIMPTA after an immunosuppressive therapy or initiating an immunosuppressive
therapy after KESIMPTA, consider the potential for increased immunosuppressive effects [see Drug
Interactions (7.1) and Clinical Pharmacology (12.2) in the full prescribing information]. KESIMPTA
has not been studied in combination with other MS therapies.

Hepatitis B Virus
Reactivation

There were no reports of HBV reactivation in patients with MS treated with KESIMPTA. However, HBV
reactivation, in some cases resulting in fulminant hepatitis, hepatic failure, and death, has occurred in
patients being treated with ofatumumab for chronic lymphocytic leukemia (CLL) (at higher intravenous
doses than the recommended dose in MS but for a shorter duration of treatment) and in patients
treated with other anti-CD20 antibodies.

Infection

KESIMPTA is contraindicated in patients with active hepatitis B disease. Fatal infections caused by
HBV in patients who have not been previously infected have occurred in patients being treated with
ofatumumab for CLL (at higher intravenous doses than the recommended dose in MS but for a shorter
duration of treatment). HBV screening should be performed in all patients before initiation of treatment
with KESIMPTA. At a minimum, screening should include Hepatitis B surface antigen (HBsAg) and
Hepatitis B Core Antibody (HBcADb) testing. These can be complemented with other appropriate markers
as per local guidelines. For patients who are negative for HBsAg and positive for HB core antibody
[HBcAb+] or are carriers of HBV [HBsAg+], consult liver disease experts before starting and during
treatment with KESIMPTA. These patients should be monitored and managed following local medical
standards to prevent HBV infection or reactivation.

Progressive Multifocal Leukoencephalopathy

Progressive multifocal leukoencephalopathy (PML) is an opportunistic viral infection of the brain caused
by the JC virus (JCV) that typically occurs in patients who are immunocompromised, and that usually
leads to death or severe disability.

Although no cases of PML have been reported for KESIMPTA in the RMS clinical studies, PML resulting
in death has occurred in patients being treated with ofatumumab for CLL (at substantially higher intra-
venous doses than the recommended dose in MS but for a shorter duration of treatment). In addition,
JCV infection resulting in PML has also been observed in patients treated with other anti-CD20 antibodies
and other MS therapies. At the first sign or symptom suggestive of PML, withhold KESIMPTA and per-
form an appropriate diagnostic evaluation. Magnetic resonance imaging (MRI) findings may be apparent
before clinical signs or symptoms. Typical symptoms associated with PML are diverse, progress over
days to weeks, and include progressive weakness on one side of the body or clumsiness of limbs, dis-
turbance of vision, and changes in thinking, memory, and orientation leading to confusion and personality
changes.

If PML is confirmed, treatment with KESIMPTA should be discontinued.

Vaccinations

Administer all immunizations according to immunization guidelines at least 4 weeks prior to initiation of
KESIMPTA for live or live-attenuated vaccines, and whenever possible, at least 2 weeks prior to initiation
of KESIMPTA for inactivated vaccines.

KESIMPTA may interfere with the effectiveness of inactivated vaccines.

The safety of immunization with live or live-attenuated vaccines following KESIMPTA therapy has not
been studied. Vaccination with live or live-attenuated vaccines is not recommended during treatment
and after discontinuation until B-cell repletion [see Clinical Pharmacology (12.2) in the full prescribing
information].

Vaccination of Infants Born to Mothers Treated with KESIMPTA During Pregnancy

In infants of mothers treated with KESIMPTA during pregnancy, do not administer live or live-attenuated
vaccines before confirming the recovery of B-cell counts. Depletion of B-cells in these infants may
increase the risks from live or live-attenuated vaccines.

Inactivated vaccines may be administered, as indicated, prior to recovery from B-cell depletion, but an
assessment of vaccine immune responses, including consultation with a qualified specialist, should be
considered to determine whether a protective immune response was mounted.

5.2 Injection-Related Reactions

In Study 1 and Study 2, systemic and local injection reactions were reported in 21% and 11% of patients
treated with KESIMPTA compared to 15% and 6% of patients treated with teriflunomide who received
matching placebo injections, respectively [see Adverse Reactions (6.1) and Clinical Studies (14) in the
full prescribing information].

Injection-related reactions with systemic symptoms observed in clinical studies occurred most commonly
within 24 hours of the first injection, but were also observed with later injections. Symptoms observed
included fever, headache, myalgia, chills, and fatigue, and were predominantly (99.8%) mild to moderate
in severity. There were no life-threatening injection reactions in the RMS clinical studies.

Local injection-site reaction symptoms observed in clinical studies included erythema, swelling, itching,
and pain.

()]

treatment is recommended.

5.3 Reduction in Inmunoglobulins

As expected with any B-cell depleting therapy, decreased immunoglobulin levels were observed.
Decrease in immunoglobulin M (IgM) was reported in 7.7% of patients treated with KESIMPTA compared
t0 3.1% of patients treated with teriflunomide in RMS clinical trials [see Adverse Reactions (6.1)].
Treatment was discontinued because of decreased immunoglobulins in 3.4% of patients treated with
KESIMPTA and in 0.8% of patients treated with teriflunomide. No decline in immunoglobulin G (IgG)
was observed at the end of the study. Monitor the levels of quantitative serum immunoglobulins during
treatment, especially in patients with opportunistic or recurrent infections, and after discontinuation of
therapy until B-cell repletion. Consider discontinuing KESIMPTA therapy if a patient with low immuno-
globulins develops a serious opportunistic infection or recurrent infections, or if prolonged hypogamma-
globulinemia requires treatment with intravenous immunoglobulins.

5.4 Fetal Risk

Based on animal data, KESIMPTA can cause fetal harm due to B-cell lymphopenia and reduce antibody
response in offspring exposed to KESIMPTA in utero. Transient peripheral B-cell depletion and lympho-
cytopenia have been reported in infants born to mothers exposed to other anti-CD20 B-cell depleting
antibodies during pregnancy. Advise females of reproductive potential to use effective contraception
while receiving KESIMPTA and for at least 6 months after the last dose [see Use in Specific Popula-
tions (8.1)].

6 ADVERSE REACTIONS
The following clinically significant adverse reactions are discussed in greater detail elsewhere in the
labeling:
* Infections [see Warnings and Precautions (5.1)]
* Injection-Related Reactions [see Warnings and Precautions (5.2)]
* Reduction in Immunoglobulins [see Warnings and Precautions (5.3)]

6.1 Clinical Trials Experience

Because clinical trials are conducted under widely varying conditions, adverse reactions rates observed
in the clinical trials of a drug cannot be directly compared to rates in the clinical trials of another drug
and may not reflect the rates observed in clinical practice.

Approximately 1500 patients with RMS received KESIMPTA in clinical studies. In Study 1 and Study 2,
1882 patients with RMS were randomized, 946 of whom were treated with KESIMPTA for a median
duration of 85 weeks; 33% of patients receiving KESIMPTA were treated for up to 120 weeks [see Clinical
Studies (14.1) in the full prescribing information]. The most common adverse reactions occurring in
greater than 10% of patients treated with KESIMPTA and more frequently than in patients treated with
teriflunomide were upper respiratory tract infections, injection-related reactions (systemic), headache,
and injection-site reactions (local). The most common cause of discontinuation in patients treated with
KESIMPTA was low immunoglobulin M (3.3%), defined in trial protocols as IgM at 10% below the
lower limit of normal (LLN).

Table 1 summarizes the adverse drug reactions that occurred in Study 1 and Study 2.

Table 1: Adverse Reactions in Patients With RMS With an Incidence of at Least 5% With KESIMPTA
and a Greater Incidence Than Teriflunomide (Pooled Study 1 and Study 2)

KESIMPTA 20 mg Teriflunomide 14 mg

Adverse Reactions N =946 N =936

% %
Upper respiratory tract infections? 39 38
Injection-related reactions (systemic) 21 15
Headache 13 12
Injection-site reactions (local) 11 6
Urinary tract infection 10 8
Back pain 8 6
Blood immunoglobulin M decreased 6 2

2Includes the following: nasopharynagitis, upper respiratory tract infection, influenza, sinusitis, pharynagitis,
rhinitis, viral upper respiratory infection, tonsillitis, acute sinusitis, pharyngotonsillitis, laryngitis, pharyn-
gitis streptococcal, viral rhinitis, sinusitis bacterial, tonsillitis bacterial, viral pharyngitis, viral tonsillitis,
chronic sinusitis, nasal herpes, tracheitis.

Injection-Related Reactions and Injection-Site Reactions

The incidence of injection-related reactions (systemic) was highest with the first injection (14.4%),
decreasing with subsequent injections (4.4% with second, less than 3% with third injection). Injection-
related reactions were mostly (99.8%) mild to moderate in severity. Two (0.2%) patients treated with
KESIMPTA reported serious injection-related reactions. There were no life-threatening injection-related
reactions. Most frequently reported symptoms (2% or greater) included fever, headache, myalgia, chills,
and fatigue.

In addition to systemic injection-related reactions, local reactions at the administration site were very
common. Local injection-site reactions were all mild to moderate in severity. The most frequently
reported symptoms (2% or greater) included erythema, pain, itching, and swelling [see Warnings and
Precautions (5.2)].

Laboratory Abnormalities
Immunoglobulins

In Study 1 and Study 2, a decrease in the mean level of IgM was observed in KESIMPTA-treated
patients but was not associated with an increased risk of infections [see Warnings and Precautions
(5.3)]. In 14.3% of patients in Study 1 and Study 2, treatment with KESIMPTA resulted in a decrease in
a serum IgM that reached a value below 0.34 g/L. KESIMPTA was associated with a decrease of 4.3%
in mean IgG levels after 48 weeks of treatment and an increase of 2.2% after 96 weeks.

6.2 Immunogenicity

As with all therapeutic proteins, there is potential for immunogenicity. The detection of antibody for-
mation is highly dependent on the sensitivity and specificity of the assay. Additionally, the observed
incidence of antibody (including neutralizing antibody) positivity in an assay may be influenced by several
factors, including assay methodology, sample handling, timing of sample collection, concomitant med-
ication, and the underlying disease. For these reasons, comparison of the incidence of antibodies in
the studies described below with the incidence of antibodies in other studies or to other ofatumumab
products may be misleading.

Treatment-induced anti-drug antibodies (ADAs) were detected in 2 of 914 (0.2%) KESIMPTA-treated
patients; no patients with treatment-enhancing or neutralizing ADAs were identified. There was no
impact of positive ADA titers on PK, safety profile or B-cell kinetics in any patient; however, these data
are not adequate to assess the impact of ADAs on the safety and efficacy of KESIMPTA.




7 DRUG INTERACTIONS

7.1 Immunosuppressive or Inmune-Modulating Therapies

Concomitant usage of KESIMPTA with immunosuppressant drugs, including systemic corticosteroids,
may increase the risk of infection. Consider the risk of additive immune system effects when coadmin-
istering immunosuppressive therapies with KESIMPTA.

When switching from therapies with immune effects, the duration and mechanism of action of these
therapies should be taken into account because of potential additive immunosuppressive effects when
initiating KESIMPTA.

USE IN SPECIFIC POPULATIONS

8.1 Pregnancy

Risk Summary

There are no adequate data on the developmental risk associated with the use of KESIMPTA in pregnant
women. Ofatumumab may cross the placenta and cause fetal B-cell depletion based on findings from
animal studies (see Data).

Transient peripheral B-cell depletion and lymphocytopenia have been reported in infants born to mothers
exposed to other anti-CD20 antibodies during pregnancy. B-cell levels in infants following maternal
exposure to KESIMPTA have not been studied in clinical trials. The potential duration of B-cell depletion
in infants exposed to ofatumumab in utero, and the impact of B-cell depletion on the safety and effective-
ness of vaccines, are unknown. Avoid administering live vaccines to neonates and infants exposed to
KESIMPTA in utero until B-cell recovery occurs [see Warnings and Precautions (5.2) and Clinical Pharma-
cology (12.2) in the full prescribing information].

Following administration of ofatumumab to pregnant monkeys, increased mortality, depletion of B-cell
populations, and impaired immune function were observed in the offspring, in the absence of maternal
toxicity, at plasma levels substantially higher than that in humans (see Data).

In the U.S. general population, the estimated background risk of major birth defects and miscarriage in
clinically recognized pregnancies is 2% to 4% and 15% to 20%, respectively. The background risk of
major birth defects and miscarriage for the indicated population is unknown.

Data

Animal Data

Intravenous administration of ofatumumab (weekly doses of 0, 20, or 100 mg/kg) to pregnant monkeys
during the period of organogenesis (gestations days 20 to 50) resulted in no adverse effects on embryo-
fetal development; however, B-cell depletion was observed in fetuses at both doses when assessed on
gestation day 100. Plasma exposure (Cave) at the no-effect dose (100 mg/kg) for adverse effects on
embryofetal development was greater than 5000 times that in humans at the recommended human
maintenance dose of 20 mg. A no-effect dose for effects on B-cells was not identified; plasma exposure
(Cave) at the low-effect dose (20 mg/kg) was approximately 780 times that in humans at the recom-
mended human maintenance dose (RHMD) of 20 mg/month.

Intravenous administration of ofatumumab (5 weekly doses of 0, 10, and 100 mg/kg, followed by
biweekly doses of 0, 3, and 20 mg/kg) to pregnant monkeys throughout pregnancy resulted in no
adverse effects on the development of the offspring. However, postnatal death, B-cell depletion, and
impaired immune function were observed in the offspring at the high dose. The deaths at the high
dose were considered secondary to B-cell depletion. Plasma exposure (Caye) in dams at the no-effect
dose (100/20 mg/kg) for adverse developmental effects was approximately 500 times that in humans
at RHMD. A no-effect level for mortality and immune effects in offspring was not established because
of the limited number of evaluable offspring at the low dose.

8.2 Lactation

Risk Summary

There are no data on the presence of ofatumumab in human milk, the effects on the breastfed infant,
or the effects of the drug on milk production. Human IgG is excreted in human milk, and the potential
for absorption of ofatumumab to lead to B-cell depletion in the infant is unknown. The developmental
and health benefits of breastfeeding should be considered along with the mother’s clinical need for
KESIMPTA and any potential adverse effects on the breastfed infant from KESIMPTA or from the under-
lying maternal condition.

8.3 Females and Males of Reproductive Potential

Contraception

Females of childbearing potential should use effective contraception while receiving KESIMPTA and
for 6 months after the last treatment of KESIMPTA [see Warnings and Precautions (5.4) and Clinical
Pharmacology (12.8) in the full prescribing information].

8.4 Pediatric Use
Safety and effectiveness in pediatric patients have not been established.

8.5 Geriatric Use
Clinical studies of KESIMPTA did not include sufficient numbers of geriatric patients to determine
whether they respond differently from younger subjects.

Manufactured by:

Novartis Pharmaceuticals Corporation
East Hanover, NJ 07936

U.S. License No.: 1244

KESIMPTA and SENSOREADY are [registered] trademarks of Novartis AG.
T2022-52



FDA OKs first drug
for Rett syndrome

The drug is designed to treat the core symptoms of Rett syndrome by potentially reducing
neuroinflammation and supporting synaptic function.

he Food and Drug Adminis-
tration (FDA) has approved
trofinetide oral solution (Daybue,
Acadia Pharmaceuticals) as the first
treatment of Rett syndrome in adults
and children aged 2 years and older.

A total of 93 participants were
randomly assigned to twice-daily
oral trofinetide, and 94 received pla-
cebo for 12 weeks.

After 12 weeks, patients taking
trofinetide showed a statistically sig-

After 12 weeks, patients taking trofinetide
showed a statistically significant
improvement from baseline.

Rett syndrome is a rare, genetic
neurodevelopmental disorder that
affects about 6,000-9,000 people in
the United States, mostly females.
Symptoms typically present between
6 and 18 months of age, with pa-
tients experiencing a rapid decline
with loss of fine motor and commu-
nication skills.

Trofinetide is a synthetic ana-
logue of the amino-terminal tripep-
tide of insulinlike growth factor-1
(IGF-1), which occurs naturally
in the brain. The drug is designed
to treat the core symptoms of Rett
syndrome by potentially reducing
neuroinflammation and supporting
synaptic function.

The approval of trofinetide was
supported by results from the pivotal
phase 3 LAVENDER study that tested
the efficacy and safety of trofinetide
versus placebo in 187 female patients
with Rett syndrome, aged 5-20 years.

nificant improvement from baseline,
compared with those taking place-
bo, on both the caregiver-assessed
Rett Syndrome Behavior Question-
naire (RSBQ) and 7-point Clinical
Global Impression-Improvement
(CGI-D) scale.

The drug also outperformed pla-
cebo at 12 weeks in a key secondary

and vomiting. Almost all these events
were considered mild or moderate.

‘Historic day’

“This is a historic day for the Rett
syndrome community and a mean-
ingful moment for the patients and
caregivers who have eagerly awaited
the arrival of an approved treatment
for this condition,” Melissa Kennedy,
MHA, chief executive officer of the
International Rett Syndrome Founda-
tion, said in a news release issued by
Acadia.

“Rett syndrome is a complicated,
devastating disease that affects not
only the individual patient, but whole
families. With the FDA decision, those
impacted by Rett syndrome have a
promising new treatment option that

With the FDA decision, those impacted
by Rett syndrome have a promising
new treatment option.

endpoint: the composite score on
the Communication and Symbolic
Behavior Scales Developmental Pro-
file Infant-Toddler Checklist-Social
(CSBS-DP-IT Social), a scale on
which caregivers assess nonverbal
communication.

The most common adverse events
with trofinetide treatment were diarrhea

MCedoge  Neurclogy

L T g e R TR e T o

e s Es . m - Sy

7
MDedge.com/neurology ® April 2023

has demonstrated benefit across a
variety of Rett symptoms, including
those that impact the daily lives of
those living with Rett and their loved
ones,” Ms. Kennedy said.

Trofinetide is expected to be avail-
able in the United States by the end of
April. NR

—DMegan Brooks
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Black people are less likely

to receive dementia meds

Analysis of a large data set reveals racial inequities in the administering of medications

for dementia symptoms.

lack people with dementia are
less likely than their White peers

to receive cognitive enhancers and
other medications for dementia in
the outpatient setting, preliminary
data from a retrospective study show.
“There have been disparities re-
garding the use of cognition-enhanc-

dementia (20% vs. 30% for cholines-
terase inhibitors; 10% vs. 17% for
NMDA antagonists).

Black patients with demen-
tia were also less likely to receive
medications for behavioral and psy-
chological symptom management,
compared with White peers (24%

“Black patients who were referred to a
neurologist received cholinesterase
inhibitors and NMDA antagonists at
rates comparable with White patients.”

ing medications in the treatment of
dementia described in the literature,
and disparities in the use of adjunc-
tive treatments for other neuropsy-
chiatric symptoms of dementia de-
scribed in hospital and nursing home
settings,” said study investigator Al-
ice Hawkins, MD, with the depart-
ment of neurology, Icahn School of
Medicine at Mount Sinai, New York.
“However, less is known about use
of dementia medications that peo-
ple take at home. Our study found
disparities in this area as well,” Dr.
Hawkins said.

The findings were released ahead
of the study’s scheduled presenta-
tion at the 2023 annual meeting of
the American Academy of Neurology.

More research needed
The researchers analyzed data on
3,655 Black and 12,885 White pa-
tients with a diagnosis of dementia
who were seen at Mount Sinai. They
evaluated utilization of five medica-
tion classes:
¢ cholinesterase inhibitors
* N-methyl D-aspartate (NMDA)
receptor antagonists
* selective serotonin reuptake in-
hibitors (SSRIs)
* antipsychotics
* benzodiazepine
They found that Black patients with
dementia received cognitive enhanc-
ers less often than White patients with

vs. 40% for SSRIs; 18% vs. 22% for
antipsychotics; and 18% vs. 37% for
benzodiazepines).

These disparities remained even af-
ter controlling for factors such as de-
mographics and insurance coverage.

“Larger systemic forces such as
systemic racism, quality of care,
and provider bias are harder to pin
down, particularly in the medical re-
cord, though they all may be playing
a role in perpetuating these inequi-
ties. More research will be needed to
pinpoint all the factors that are con-

sociation chief diversity, equity, and
inclusion officer, said the study “adds
to previous research that points to in-
equities in the administering of medi-
cations for dementia symptoms, and
highlights the inequities we know ex-
ist in dementia care.”

“Cognitive enhancers and other
behavioral/psychological management
drugs, while they don’t stop, slow, or
cure dementia, can offer relief for some
of the challenging symptoms associat-
ed with diseases caused by dementia.
If people aren’t being appropriately
prescribed medications that may offer
symptom relief from this challenging
disease, it could lead to poorer health
outcomes,” said Dr. Hill.

“These data underscore the impor-
tance of health disparities research
that is crucial in uncovering inequi-
ties in dementia treatment, care, and
research for Black individuals, as well
as all underrepresented populations.

“We must create a society in which
the underserved, disproportionately
affected, and underrepresented are
safe, cared for, and valued. This can
be done through enhancing cultural
competence in health care settings,

“We must create a society in which the
underserved, disproportionately affected,
and underrepresented are safe, cared for,

and valued.”

tributing to these disparities,” said
Dr. Hawkins.

The researchers found Black pa-
tients who were referred to a neurolo-
gist received cholinesterase inhibitors
and NMDA antagonists at rates com-
parable with White patients. “There-
fore, referrals to specialists such as
neurologists may decrease the dis-
parities for these prescriptions,” Dr.
Hawkins said.

Crucial research
Commenting on the findings, Carl
V. Hill, PhD, MPH, Alzheimer’s As-
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improving representation within the
health care system, and engaging and
building trust with diverse communi-
ties,” Dr. Hill said.

The Alzheimer’s Association has
partnered with more than 500 diverse
community-based groups on disease
education programs to ensure fami-
lies have information and resources
to navigate this devastating disease.

The study was supported by the
American Academy of Neurology
Resident Research Scholarship. Dr.
Hawkins and Dr. Hill reported no rel-
evant financial relationships. NR

—DMegan Brooks
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What's driving the ‘world’s fastest-growing’ brain disease”

The chemical trichloroethylene is associated with as much as a 500% increased risk for Parkinson’s disease,

suggests a new review of data.

common chemical that is used in

many commercial products may
be the key culprit behind the dramatic
increase in Parkinson’s disease, research-
ers say. Researchers reviewed previous
research and cited data that suggest the
chemical trichloroethylene (TCE) is as-
sociated with as much as a 500% in-
creased risk for Parkinson’s disease.

Lead investigator Ray Dorsey, MD,
professor of neurology, University of
Rochester, N.Y., called Parkinson’s dis-
ease “the world’s fastest-growing brain
disease,” and said that it “may be largely
preventable.”

“Countless people have died over
generations from cancer and other dis-
ease linked to TCE [and] Parkinson’s
may be the latest,” he said. “Banning
these chemicals, containing contaminat-
ed sites, and protecting homes, schools,
and buildings at risk may all create a
world where Parkinson’s is increasingly
rare, not common.”

The paper was published online in
the Journal of Parkinson’s Disease.

Invisible, ubiquitous

TCE was first synthesized in 1864, with
commercial production beginning in
1920, the researchers noted.

“Because of its unique properties,
TCE has had countless industrial, com-
mercial, military, and medical applica-
tions,” including producing refrigerants,
cleaning electronics, and degreasing en-
gine parts. In addition, it's been used in
dry cleaning, although a similar chemi-
cal (perchloroethylene [PCE]) is cur-
rently more widely used for that pur-
pose. Nevertheless, the authors noted,
in anaerobic conditions, PCE often
transforms into TCE “and their toxicity
may be similar.”

Consumer products containing
TCE include typewriter correction flu-
id, paint removers, gun cleaners, and
aerosol cleaning products. Up until the
1970s, it was used to decaffeinate coffee.

TCE exposure isn't confined to those
who work with it. It also pollutes out-
door air, taints groundwater, and con-
taminates indoor air. It’s present in a
substantial amount of groundwater in
the United States and it “evaporates
from underlying soil and groundwa-

ter and enters homes, workplaces,
or schools, often undetected,” the re-
searchers noted.

“Exposure can come via occupation
or the environment and is often largely
unknown at the time it occurs,” Dr.
Dorsey said.

He noted that the rapid increase in
Parkinson’s disease incidence cannot be
explained by genetic factors alone, nor
can it be explained by aging alone. “Cer-
tain pesticides ... are likely causes but
would not explain the high prevalence
of Parkinson’s disease in urban areas, as
is the case in the U.S.” Rather, “other
factors” are involved, and “TCE is likely
one such factor.”

Yet, “despite widespread contamina-
tion and increasing industrial, commer-
cial, and military use, clinical investiga-
tions of TCE and Parkinson’s disease
have been limited.”

To fill this knowledge gap, Dr. Dors-
ey and his coauthors of the book, “End-
ing Parkinson’s Disease: A Prescription
for Action,” took a deep dive into stud-
ies focusing on the potential associa-
tion of TCE and Parkinson’s disease.

“Like many genetic mutations
(e.g., Parkin) and other environmental
toxicants ... TCE damages the energy-
producing parts of cells, i.e., the mito-
chondria,” said Dr. Dorsey.

TCE and PCE “likely mediate their
toxicity through a common metabolite.”
Because both are lipophilic, they “read-
ily distribute in the brain and body tis-
sues and appear to cause mitochondrial
dysfunction at high doses,” the research-
ers hypothesized.

Dopaminergic neurons are particu-
larly sensitive to mitochondrial neuro-
toxicants, so this might “partially ex-
plain the link to Parkinson’s disease.”

Animal studies have shown that
TCE “caused selective loss of dopa-
minergic neurons.” Moreover, Parkin-
son’s disease-related neuropathology
was found in the substantia nigra of
rodents exposed to TCE over time. In
addition, studies as early as 1960 were
showing an association between TCE
and parkinsonism.

The authors describe TCE as “ubiq-
uitous” in the 1970s, with 10 million
Americans working with the chemical
or other organic solvents daily. The re-
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view details an extensive list of indus-
tries and occupations in which TCE
exposure continues to occur.

People working with TCE might in-
hale it or touch it; but “millions more
encounter the chemical unknowingly
through outdoor air, contaminated
groundwater, and indoor air pollution.”

They noted that TCE contaminates
up to one-third of U.S. drinking wa-
ter, has polluted the groundwater in
more than 20 different countries on
five continents, and is found in half
of the 1,300 most toxic “Superfund”
sites that are “part of a federal clean-up
program, including 15 in California’s
Silicon Valley, where TCE was used to
clean electronics.”

Although the U.S. military stopped
using TCE, numerous sites have been
contaminated, including Marine Corps
Base Camp Lejeune in North Carolina,
where TCE and PCE were found in
drinking water at 280 times the recom-
mended safety standards.

The researchers highlighted seven
cases of individuals who developed Par-
kinson’s disease after likely exposure to
TCE, including NBA basketball player
Brian Grant, who developed symptoms
of Parkinson’s disease in 2006 at age 34.

Mr. Grant and his family had lived
in Camp Lejeune when he was a child,
during which time he drank, bathed,
and swam in contaminated water, “un-
aware of its toxicity.” His father also died
of esophageal cancer, “which is linked
to TCE,” the authors of the study wrote.
Mr. Grant has created a foundation to
inspire and support patients with Par-
kinson’s disease (briangrant.org).

All of the individuals either grew up
in or spent time in an area where they
were extensively exposed to TCE, PCE,
or other chemicals, or experienced oc-
cupational exposure.

The authors acknowledged that the
role of TCE in Parkinson’s disease, as il-
lustrated by the cases, is “far from defini-
tive.” For example, exposure to TCE is
often combined with exposure to other
toxins, or with unmeasured genetic
risk factors. They highlighted the need
for more research and called for clean-
ing and containing contaminated sites,
monitoring TCE levels, and publicly
communicating risk and a ban on TCE.
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Recall bias?

Commenting on the research, Rebecca
Gilbert, MD, PhD, chief scientific offi-
cer, American Parkinson Disease Asso-
ciation (APDA), noted that the authors
“are very frank about the limitations
of this approach [illustrative cases] as
proof of causation between Parkinson’s
disease and TCE exposure.”

Another limitation is that TCE expo-
sure is very common, “as argued in the
paper.” But “most people with exposure
do not develop Parkinson’s disease,”
Dr. Gilbert pointed out. “By probing
the TCE exposure of those who already
have Parkinson’s disease, there is a dan-
ger of recall bias.”

Dr. Gilbert, associate professor of
neurology at NYU Langone Health,
who was not involved with the study,
acknowledged that the authors “pres-
ent their work as hypothesis and clearly
state that more work is needed to under-
stand the connection between TCE and
Parkinson’s disease.”

In the meantime, however, there are
“well-established health risks of TCE
exposure, including development of
various cancers,” she said. Therefore,
the authors’ goals appear to be edu-
cating the public about known health
risks, working to clean up known sites
of contamination, and advocating to ban
future use of TCE.

These goals “do not need to wait for
[proof of] firm causation between TCE
and Parkinson’s disease,” she stated.

Dr. Dorsey reported he has received
honoraria for speaking at the American
Academy of Neurology and at multiple
other societies and foundations and has
received compensation for consulting
services from pharmaceutical compa-
nies, foundations, medical education
companies, and medical publications;
he owns stock in several companies.
The other authors’ disclosures can be
found in the original paper. Dr. Gilbert
is employed by the American Parkinson
Disease Association and Bellevue Hos-
pital Center in New York City. NR

—Batya Swift Yasgur

Suggested Reading
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Can a diabetes drug lower dementia risk?

Risk for dementia is doubled in adults with type 2 diabetes, say the authors of a new paper.

Treatment with the thiazolidin-
edione pioglitazone may offer the
greatest protection against dementia for
older adults with newly diagnosed type
2 diabetes mellitus who have a history
of stroke or ischemic heart disease,
new research suggests. Overall, in a
large cohort study from South Korea,
patients who took pioglitazone were
16% less likely to develop dementia

dementia risk overall and in relation
to stroke and ischemic heart disease.
Using the national Korean health
database, the researchers identified
91,218 adults aged 50 and older with
new-onset type 2 diabetes who did
not have dementia. A total of 3,467
were treated with pioglitazone.
Pioglitazone exposure was defined
as a total cumulative daily dose of 90

Patients who took pioglitazone were 16%
less likely to develop dementia over an
average of 10 years than peers who did

not take the drug.

over an average of 10 years than peers
who did not take the drug.

However, the dementia risk reduc-
tion was 54% among those with isch-
emic heart disease and 43% among
those with a history of stroke.

“Our study was to see the associa-
tion between pioglitazone use and in-
cidence of dementia, not how (with
what mechanisms) this drug can sup-
press dementia pathology,” coinves-
tigator Eosu Kim, MD, PhD, Yonsei
University, Seoul, South Korea, said in
an interview. However, “as we found
this drug is more effective in diabetic
patients who have blood circulation
problems in the heart or brain than
in those without such problems, we
speculate that pioglitazone’s antide-
mentia action may be related to im-
proving blood vessels’ health,” Dr.
Kim said.

This finding suggests that piogli-
tazone could be used as a personalized
treatment approach for dementia pre-
vention in this subgroup of patients
with diabetes, the researchers noted.

The results were published online
in Neurology.

Dose-response relationship

Risk for dementia is doubled in adults
with type 2 diabetes, the investigators
wrote. Prior studies have suggested
that pioglitazone may protect against
dementia, as well as a first or recurrent
stroke, in patients with type 2 diabe-
tes. This led Dr. Kim and colleagues to
examine the effects of pioglitazone on

or more calculated from all dispensa-
tions during 4 years after type 2 diabe-
tes diagnosis, with outcomes assessed
after this period.

Over an average of 10 years, 8.3%
of pioglitazone users developed de-
mentia, compared with 10.0% of
nonusers.

There was a statistically significant
16% lower risk for developing all-
cause dementia among pioglitazone
users than among nonusers (adjusted
hazard ratio [aHR], 0.84; 95% confi-
dence interval [CI], 0.75-0.95).

A dose-response relationship was
evident; pioglitazone users who re-
ceived the highest cumulative daily
dose were at lower risk for dementia
(aHR, 0.72; 95% CI, 0.55-0.94).

Several limitations

The reduced risk for dementia was
more pronounced among patients
who used pioglitazone for 4 years in

comparison with patients who did
not use the drug (aHR, 0.63; 95% CI,
0.44-0.90). The apparent protective
effect of pioglitazone with regard to
dementia was greater among those
with a history of ischemic heart dis-
ease (aHR, 0.46; 95% CI, 0.24-0.90)
or stroke (aHR, 0.57; 95% CI, 0.38-
0.86) before diabetes diagnosis.

The incidence of stroke was also
reduced with pioglitazone use (aHR,
0.81; 95% CI, 0.66-1.0).

“These results provide valuable infor-
mation on who could potentially benefit
from pioglitazone use for prevention of
dementia,” Dr. Kim said in a news re-
lease. However, “the risk and benefit
balance of long-term use of this drug to
prevent dementia should be prospec-
tively assessed,” he said in an interview.

The researchers cautioned that the
study was observational; hence, the
reported associations cannot address
causal relationships. Also, because of
the use of claims data, drug compli-
ance could not be guaranteed, and
exposure may have been overesti-
mated. There is also the potential for
selection bias, and no information on
apolipoprotein E was available, they
noted.

More data needed

In an accompanying editorial, Colleen
J. Maxwell, PhD, University of Water-
loo (Ont.), and colleagues wrote that
the results “not only support previ-
ous studies showing the potential
cognitive benefit of pioglitazone but
also extend our understanding of this
benefit through the mediating effect
of reducing ischemic stroke.”
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However, because of their associ-
ated risks, which include fractures,
weight gain, heart failure, and blad-
der cancer, thiazolidinediones are not
currently favored in diabetes manage-
ment guidelines — and their use has
significantly declined since the mid to
late 2000s, the editorialists noted.

They agreed that it will be impor-
tant to reassess the risk-benefit profile
of pioglitazone in type 2 diabetes as
additional findings emerge.

They also noted that sodium-glu-
cose cotransporter-2 (SGLT-2) inhibi-
tors, which have significant cardiovas-
cular and renal benefits and minimal
side effects, may also lower the risk
for dementia.

“As both pioglitazone and SGLT-2
inhibitors are second-line options for
physicians, the current decision would
easily be in favor of SGLT-2 inhibitors
given their safety profile,” Dr. Maxwell
and colleagues wrote.

For now, pioglitazone “should not
be used to prevent dementia in pa-
tients with type 2 diabetes mellitus,”
they concluded.

The study was supported by grants
from the National Research Foun-
dation of Korea funded by the Ko-
rean government and the Ministry of
Health and Welfare. The investigators
and editorialists report no relevant fi-
nancial relationships. NR

—DMegan Brooks
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‘Quick, atfordable’ test helps predict CGRP
response for migraine

Pretreatment nonictal cephalic allodynia identified galcanezumab responders with nearly 80% accuracy.

esting for nonictal cephalic allo-

dynia can help predict response to
the anti—calcitonin gene-related pep-
tide (CGRP) galcanezumab (Emgality,
Eli Lilly) for patients with migraine,
new research suggests.

The ictal phase refers to “sensiti-
zation occurring during a time when
central trigeminovascular neurons re-
ceive massive nociceptive input from
active meningeal nociceptors,” where-

laboration with the company CGRP
Diagnostics.

In 43 anti-CGRP-naive patients
with migraine, the researchers used
a simplified QST algorithm to deter-
mine the presence/absence of cephalic
or extracephalic allodynia during the
nonictal phase of migraine — defined
as the period from less than 12 hours
after a migraine attack to less than 12
hours before the next attack.

Pretreatment nonictal cephalic allodynia
was a statistically significant predictor of
response to anti-CGRP therapy.

as the nonictal phase refers to “sensiti-
zation occurring during a time when
central trigeminovascular neurons
receive no or subliminal nociceptive
input from meningeal nociceptors,”
investigators noted.

In an observational, open-label
cohort study, pretreatment nonictal
cephalic allodynia identified galcan-
ezumab responders with nearly 80%
accuracy, and it identified nonre-
sponders with nearly 85% accuracy.

“Detection of nonictal allodynia
with a simplified paradigm of Quanti-
tative Sensory Testing (QST) may pro-
vide a quick, affordable, noninvasive,
and patient-friendly way to prospec-
tively distinguish between responders
and nonresponders to the prophylac-
tic treatment of chronic and high-fre-
quency episodic migraine with drugs
that reduce CGRP signaling,” Sait
Ashina, MD, of Beth Israel Deaconess
Medical Center and Harvard Medical
School, both in Boston, and colleagues
wrote.

The findings were published on-
line in Cephalalgia.

Immediate clinical relevance

Investigator Rami Burstein, PhD, also
with Beth Israel Deaconess Medical
Center and Harvard Medical School,
developed the concept of predicting
response to anti-CGRP treatment by
testing for the presence or absence
of nonictal cephalic allodynia in col-

Patients were considered to have
allodynia if heat pain thresholds were
between 32° C and 40° C, if cold pain
thresholds were between 32° C and
20° C, or if the mechanical pain was
threshold was less than 60 g.

Using these strict criteria, pretreat-
ment nonictal cephalic allodynia was
a statistically significant predictor of
response to anti-CGRP therapy. It
was present in 84% of the 19 non-
responders and was absent in 79%
of the 24 responders, for an overall
accuracy rate of 86% (P < .0001).

Nonictal cephalic allodynia was
“consistently” predictive of response
for patients with chronic migraine as
well as for those with high-frequency
episodic migraine, the researchers
reported.

In contrast, they noted that assess-
ing nonictal extracephalic allodynia
with QST missed nearly 50% of the
patients with allodynia among the
nonresponders (accuracy rate of 42%)
and added little to the assessment of
allodynia among the responders.

Mark Hasleton, PhD, CEO of
CGRP Diagnostics, said in an inter-
view that the study shows it’s pos-
sible to determine response to anti-
CGRP therapy and to prescribe these
medications to patients who are most
likely to respond.

Dr. Hasleton, who was not person-
ally involved with the current study,
noted that pretreatment testing for
nonictal cephalic allodynia may also
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allow for earlier prescription of anti-
CGRP therapy and potentially dis-
pense without the need for the current
trial-and-error approach to prescrib-
ing. He noted that if one anti-CGRP
fails the patient, it is highly likely that
others will also fail.

Given the “very high correlation
of the presence of nonictal cephalic
allodynia in responders to galcan-
ezumab, our recommendation would
be to routinely pretest all potential
anti-CGRP candidates prior to pre-
scription,” he said.

End of trial-and-error prescribing
Commenting on the study find-
ings, Shaheen Lakhan, MD, a neu-
rologist and researcher in Boston,
said this research is “very notewor-
thy, moving us one step closer to pre-
dictive, precision medicine and away
from the practice of trial-and-error
prescribing.”

“The trial-and-error approach to
migraine management is daunting.
These are very costly therapies, and
when they don’t work, there is con-
tinued tremendous suffering and loss
of quality of life for patients,” said Dr.
Lakhan, who was not involved in the
study.

He added that the failure of drugs
to benefit individual patients “may
lead to distrust of the health care pro-

vider” and to the system as a whole,
which in turn could lead to less ac-
cess to care for other conditions or for
preventive measures.

“Tenvision a time when these pre-
dictive measures collectively (inter-
ictal allodynia, as in this study, plus
biobehavioral data) will assist us
neurologists in appropriately select-
ing migraine therapies,” Dr. Lakhan
said.

“Beyond that, we will eventually
test new therapies not in cells, ani-
mals, and even humans but in silico.
In the very near future, we will have
solutions tailored to not people suf-
fering a disease but to you — an indi-
vidual with a unique genetic, protein,
physical, developmental, psycho-
logical, and behavioral makeup,” he
added.

The study was funded in part by
Eli Lilly, the National Institutes of
Health, and the anesthesia depart-
ment at Beth Israel Deaconess Medical
Center. Galcanezumab was provided
by Eli Lilly. Dr. Lakhan reported no
relevant financial relationships. NR

—DMegan Brooks
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Blood pressure lowering after
thrombectomy may be harmtul

Using an antihypertensive drug to target systolic blood pressure to below 160 mm Hg or 140 mm Hg after thrombectomy

may not be beneficial.

d rtificially lowering blood pres-
sure in stroke patients following

endovascular therapy is not neces-
sarily a good strategy, new research
suggests. Preliminary results of a new
study showed that using an antihyper-
tensive drug to target systolic blood
pressure to below 160 mm Hg or 140
mm Hg in these patients may not be
beneficial, and may even be harmful.

“This line of inquiry is probably not
worth pursuing,” said stroke neurolo-
gist Eva A. Mistry, MBBS, MSCI, as-
sistant professor of clinical neurology
and rehabilitation medicine, Univer-
sity of Cincinnati.

pressure using medications is safe, and
preliminarily understand if it could be
efficacious in a larger trial,” she said.
This blood pressure-lowering
strategy is already practiced in some
centers. A nationwide survey conduct-
ed by Dr. Mistry and her colleagues
showed a wide range of targets, with
some institutions aiming it as low as
under 120 mm Hg after thrombec-
tomy, which she found “surprising.”
The Blood pressure after Endovas-
cular Stroke Treatment-II (BEST-II)
study included 120 ischemic stroke
patients at three stroke centers, mean
age 70 years and 57% female, who

Decisions to target lower blood pressure levels
in stroke patients following endovascular
therapy should be done on an individual basis.

Following current blood pressure
guidelines in these patients (targeting
blood pressure under 180/105 mm
Hg) “is probably reasonable,” unless
the patient’s systolic blood pressure
goes above 180, Dr. Mistry said. “Ar-
tificially trying to lower it may result
in harm, at least in terms of the dis-
ability outcome.”

The findings were presented at the
2023 International Stroke Conference.

Endovascular therapy has become
standard of care for patients with large
vessel occlusion after studies showed
“massive benefit,” yet about 50% of
patients remain disabled or die at 90
days, Dr. Mistry said. “We have been
on the quest to understand if there’s
something we can do to improve these
outcomes.”

One approach could be optimizing
medical management. Previous obser-
vational studies showed that higher
blood pressure values after throm-
bectomy are associated with worse
outcomes.

Taking it forward

“We wanted to take that forward in a
randomized inquiry to see first with
this trial if [artificially] lowering blood

had undergone endovascular treat-
ment. They were randomized to one
of three target blood pressure groups:
180 mm Hg or under, less than 160
mm Hg, or under 140 mm Hg.

To lower blood pressure, research-
ers used intravenous nicardipine, a
calcium channel blocker, as a first
line. This was started within 1 hour of
the endovascular treatment and given
for 24 hours if the patient’s systolic
blood pressure was above the target
of their group.

In the highest target group (<180
mm Hg), the average systolic blood
pressure reached 129 mm Hg. In the
middle target group (<160 mm Hg),
the average systolic blood pressure
was 131 mm Hg, and in the lowest
target group (<140 mm Hg), systolic
blood pressure was lowered to an av-
erage of 123 mm Hg.

Mean infarct volumes
At 36 hours, the mean adjusted infarct
volume was slightly lower in the low-
est blood pressure target group (32.4),
compared with the other groups (46.4
for the 180 mm Hg group and 50.7 for
the under-160 mm Hg group).
“Based on a model or a slope that

would be associated with serial low-
ering of blood pressure targets, we
found the point estimate of the effect
size was slightly in the direction of
benefit of lower blood pressure targets
in terms of lower infarct volume,” Dr.
Mistry said.

But this was not conclusive. While
the point estimate was in the direc-
tion of benefit, Dr. Mistry stressed that
the trial design doesn’t “definitely rule
out” the possibility of harm.

Researchers also measured func-
tional status at 90 days with the
modified Rankin Scale (mRS). They
found that the utility-weighted mRS
was slightly lower in the lowest blood
pressure target group (0.507), com-
pared with the higher target groups
(0.584 and 0.475, respectively, for
the 180 mm Hg and under-160 mm
Hg groups).

“The effect size was slightly in the
direction of harm,” Dr. Mistry said.
“To me, that means there might be
safety issues associated with the lower
blood pressure target.”

Probably futile

The results suggest that studying this
issue further is probably futile. “If
lowering blood pressure improves
outcomes, that improvement is fairly
marginal, and there are trends that
suggest that, in fact, it might be harm-
ful,” Dr. Mistry said. Her researcher
team “believes it would not be the
wisest decision” to pursue this strat-
egy any further in a phase 3 study, she
said.

“We wanted to understand wheth-
er or not we should spend millions of
dollars to do a thousand-patient or
two thousand-patient trial, and the
answer to that is probably not.” And
there are other therapeutics “we can
test that might be more promising
than this approach,” she added.

In the meantime, Dr. Mistry
stressed that clinicians should be cau-
tious about automatically lowering
blood pressure in this patient popula-
tion and that decisions to target lower
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levels should be done on an individual
basis.

Timely and important

In a comment, Karen Furie, MD, MPH,
chair of neurology, Brown University,
Providence, R.1., said that the study is
“timely and important,” given the un-
certainty about management of blood
pressure after opening the vessel again
using endovascular treatment.

“We already knew that letting the
blood pressure go very high after re-
perfusion was bad, and this study
shows that lowering it may also pose
arisk, and I think that’s an important
message for the community.”

The results send a cautionary mes-
sage to clinicians but do not provide
definitive evidence, she added. “Per-
haps in the future we will have a bet-
ter understanding of what the optimal
range is.”

Dr. Furie stressed that this was a
small pilot study and conclusions are
“guarded.”

“I think the authors didn’t want
to overinterpret the results so they
ended up concluding that because
the final disability might have been
worse in the patients who had their
blood pressure significantly lowered,
recommending that as an approach
across the board is sort of discour-
aged.”

Instead, the authors indicated that
there may be factors such as degree
of recanalization, size of the infarct,
or other patient-specific factors “that
would dictate where you target blood
pressures,” Dr. Furie said.

The study was funded by the Na-
tional Institutes of Health/National
Institute of Neurological Disorders
and Stroke. Dr. Mistry receives fund-
ing from the Patient-Centered Out-
comes Research Institute and com-
pensation from the American Heart
Association for editorial activities,
and is a consultant for RapidAl. Dr.
Furie has declared no relevant finan-
cial relationships. NR

—Pauline Anderson



Focused ultrasound ablation reduces
dyskinesia in Parkinson’s disease

The procedure can be used to “treat patients when other surgical procedures can’t be applied.”

An incisionless surgical procedure
that uses focused ultrasound
ablation (FUSA) to target the globus
pallidus internus of patients with Par-
kinson’s disease significantly reduced
tremors and improved mobility for
those with advanced disease, new re-
search shows.

dyskinesias or motor fluctuations and
motor impairment in the off-medi-
cation state wore transducer helmets
while lying in an MRI scanner. Pa-
tients were awake during the entire
procedure.

The treatment group received uni-
lateral FUSA on the side of the brain

“In some patients with Parkinson’s disease,
you get dyskinesias, and ablation of the
globus pallidus significantly reduces those
dyskinesias and motor impairment.”

The technique requires no seda-
tion or brain implants. Surgeons use
MRI to identify the globus pallidus
internus, a part of the basal ganglia
involved in movement disorders, and
a focused ultrasound beam to heat and
destroy the tissue.

Investigators performed the pro-
cedure with a device called Exablate
Neuro, which was first approved by
the Food and Drug Administration in
2016 to treat essential tremor.

On the basis of the results of a
multicenter, randomized, sham-con-
trolled trial, the agency expanded the
indication in 2021 to include unilat-
eral pallidotomy to treat advanced
Parkinson’s disease for patients with
mobility, rigidity, or dyskinesia
symptoms.

“In some patients with Parkinson’s
disease, you get dyskinesias, and ab-
lation of the globus pallidus signifi-
cantly reduces those dyskinesias and
motor impairment,” said lead investi-
gator Vibhor Krishna, MD, associate
professor of neurosurgery at the Uni-
versity of North Carolina at Chapel
Hill. “It could be used to treat patients
when other surgical procedures can’t
be applied.”

The study was published on-
line in the New England Journal of
Medicine.

Strong response
For the study, 94 patients with ad-
vanced Parkinson’s disease who had

with the greatest motor impairment.
The device initially delivered target
temperatures of 40°-45°C. Abla-
tive temperatures were gradually in-
creased following evaluations to test
for improvement of motor symptoms.
The maximum temperature used was
54.3°C.

Patients in the control group un-
derwent an identical procedure with
the sonication energy disabled.

The primary outcome was a re-
sponse to therapy at 3 months, de-
fined as a decrease of at least three
points from baseline either in the
score on the Movement Disorders
Society—Unified Parkinson’s Disease
Rating Scale (MDS-UPDRS), part III,
while off medication or in the score
on the Unified Dyskinesia Rating Scale
(UDRS) while on medication.

At 3 months, 69% of the treatment
group reported a response, compared
with 32% of the control group (P =
.003).

When researchers analyzed MDS-
UPDRS scores, they found that 29%
of the treatment group and 27% of the
control group showed improvement.
For UDRS scores, 12% of the treat-
ment group demonstrated improve-
ment. In the control group, there was
no improvement on this score. Im-
provements in both scores were re-
ported in 28% of the treatment group
and 5% of the control group.

Among those who reported a re-
sponse at 3 months, 77% continued
to show a response at 12 months.
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‘Unforgiving’ area of the brain

While the response rate was a promis-
ing sign of this finding, it was not what
interested Dr. Krishna the most. “The
most surprising finding of this trial is
how safe focused ultrasound pallidot-
omy is in treating patients with Par-
kinson’s disease,” he said.

The globus pallidus internus is an
area of the brain that Dr. Krishna calls
“unforgiving.”

“One side is motor fibers, and any
problem with that can paralyze the
patient, and just below that is the op-
tic tract, and any problem there, you
would lose vision,” Dr. Krishna said.
“It is a very tough neighborhood to
be in.”

By using MRI-guided ultrasound,
surgeons can change the target and
temperature of the ultrasound beam
during the procedure to allow more
precise treatment.

Pallidotomy-related adverse events
in the treatment group included dys-
arthria, gait disturbance, loss of taste,
visual disturbance, and facial weak-
ness. All were mild to moderate, Dr.
Krishna said.

show that, for patients who aren’t
candidates for other therapies, such
as DBS and ablative radiofrequency,
FUSA may be an alternative, wrote
Anette Schrag, PhD, professor of
clinical neurosciences at University
College London, in an accompany-
ing commentary.

“The results confirm that it is ef-
fective in reducing motor complica-
tions of Parkinson’s disease, at least
in the short term,” Dr. Schrag wrote.
However, more long-term studies
are needed, she added.

One-third of patients in the treat-
ment group had no response to the
treatment, and investigators aren’t
sure why. Dr. Krishna noted that the
benefits of the procedure waned in
about a quarter of patients within a
year of treatment.

Investigators plan to probe these
questions in future trials.

“The results of this trial are prom-
ising,” Dr. Schrag wrote, “but given
the nonreversible nature of the inter-
vention and the progressive nature
of the disease, it will be important to
establish whether improvements in

“The most surprising finding of this
trial is how safe focused ultrasound
pallidotomy is in treating patients
with Parkinson’s disease.”

More study is needed

Dyskinesia is a challenge in the
management of Parkinson’s disease.
Patients need antiparkinsonian
medications to slow deterioration
of motor function, but those medi-
cations can cause the involuntary
movements that are a hallmark of
dyskinesia.

The most common treatment for
this complication, deep-brain stimu-
lation (DBS), has its own drawbacks.
It's an open procedure, and there is a
low-level risk for intracranial bleed-
ing and infection. In addition, the
electrode implants require ongoing
maintenance and adjustment.

But the findings of this study

MDedge.com/neurology e April 2023

motor complications are maintained
over longer periods and whether
treatment results in improved over-
all functioning and quality of life for
patients.”

The study was funded by Insightec.
Disclosure forms for Dr. Krishna and
Dr. Schrag are provided on the jour-
nal’s website. NR

—Kelli Whitlock Burton
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MS looks homogeneous

An analysis of clinical factors and treatment responses calls for personal rather than precision medicine.

AN DIEGO - Clinical character-

istics and treatment responses in
multiple sclerosis (MS) show unimodal
distributions, which suggests that it is
a homogeneous condition with lots of
variation, rather than a mixture of con-
ditions with different genetic or other
causes, according to a new analysis.
The work suggests that personalized
therapy based on clinical characteris-
tics is likely to be the best approach,
rather than precision medicine based
on molecular or other subtypes.

Think MS is heterogeneous?

Think again

The work drew upon data from 22,000
individuals, 32,000 attacks, 156,000
EDSS scores, 250,000 observation
years, and 110,000 treatment years re-
corded in the Swedish MS registry. The
researchers examined distributions in
age of onset, severity, and distribution
of relapses. Among patients treated
with one of 12 disease-modifying
therapies, they examined patterns of
EDSS progression, appearance of new
lesions, and relapses.

“Regardless of which clinical char-
acteristic of the MS syndrome that I
study, I find a uniform distribution
with very few if any outliers. That ar-
gues that MS is likely to be a homoge-
neous condition with some variation,
but it’s highly unlikely that MS is a
mixture of different conditions mas-
querading as the same thing,” said
Jan Hillert, MD, PhD, who presented
the study during a poster session
at the annual meeting held by the
Americas Committee for Treatment
and Research in Multiple Sclerosis
(ACTRIMS).

“There are big efforts out there trying
to decipher the molecular basis of the
MS syndrome, thinking that it’s a mix-
ture of different things. And I would
argue that our data very strongly argue
against that,” said Dr. Hillert, who is
a professor of neurology at Karolinska
Institutet in Solna, Sweden.

Specific subtypes should produce
individual groupings rather than a
broad distribution. “If you have a mul-
titude of factors, then this (finding of a
broad distribution) is what you have.
If you have a small number of strongly

acting factors, like if there were genet-
ic subgroups, then you would have a
different distribution. So this is in line
with the polygenic, complex nature of
MS that we have been thinking about
for many, many years, and which the
genetics also support,” said Dr. Hillert.
The findings suggest that physicians
should be emphasizing personalized
treatment of MS based on factors like
age, weight, disease activity and sever-
ity, disability, side effects, and other fac-
tors. “Personalized medicine I embrace,
but the concept of precision medicine
is naive. It’s not founded on any sound
scientific evidence,” said Dr. Hillert.

An evolving definition
The conclusion is compelling, according
to Patricia Coyle, MD, who was asked
to comment on the study. “I have not
seen this sort of analysis before. I think
it doesn’t absolutely prove the case in
talking about very small numbers, but
it does make a very logical argument.
This is not showing any meaningful
large subgroups that you can call out,”
said Dr. Coyle, who is a professor of
neurology and director of the MS Com-
prehensive Care Center at Stonybrook
Neurosciences Institute in New York.
“I think that it’s interesting, because
we have routinely said we think this is
heterogeneous, because no two patients
are alike. But this is speaking against

Jan Hillert, MD, PhD

Patricia Goyle, MD

infection, another might
be molecular mimicry. ...
Maybe that’s not the case
at all,” said Dr. Coyle.
For example, some
companies are looking in-
to whether B cell depletion
treatments might be more
effective for one set of pa-
tients versus another. “The
issue is, can you dissect

meaningful heterogeneity in MS. When
you look at these sorts of statistical re-
sults, this is what you'd expect in a nor-
mal population, not in a disease where
you might say, genetically, or molecu-
larly, you could define significant sub-
sets of individuals,” said Dr. Coyle.

The study isn’t the last word. “You
would probably like to see some fol-
low-up data, perhaps in other very
large databases to make it more con-
vincing, but I think you're not hearing
as many people talk about MS hetero-
geneity anymore. We know there’s
a focal inflammatory component,
we know there’s a neurodegenera-
tive component. Both are present in
all MS. People are even arguing that
maybe it's not meaningful to call out
progressive and relapsing MS. I don’t
agree with that, but I think the con-
cept that there are meaningful subsets
of patients is probably incorrect. [The
idea that] one set is due to perhaps an

out subsets where hitting
B cells is really good and others where it
doesn’t seem to matter? That really hasn't
[been successful],” said Dr. Coyle.

Dr. Hillert has served on scien-
tific advisor boards for or received
speaker’s fees from Biogen, Bristol
Myers Squibb/Celgene, Janssen, No-
vartis, Teva, Merck KGaA, Sandoz,
and Sanofi Genzyme. He has received
research support from Biogen, Bris-
tol Myers Squibb/Celgene, Merck,
Janssen, Novartis, Roche, and Sanofi-
Genzyme. Dr. Coyle has consulted for
or received speaker fees from Accor-
dant, Biogen, Bristol Myers Squibb,
GlaxoSmithKline, Horizon Therapeu-
tics, LabCorp, Eli Lilly and Company,
Mylan, Novartis, Sanofi Genzyme,
TG Therapeutics. She has received re-
search support from Actelion, Alker-
mes, Celgene, CorEvitas, Genentech/
Roche, Janssen, MedDay, NINDS, No-
vartis, and Sanoft Genzyme. NR
—Jim Kling
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Even mild COVID is hard on the brain

continued from page 1

(177 women, 77 men, median age
41 years) who had mild COVID-19
a median of 82 days earlier. A total
of 102 had symptoms of both anxiety
and depression, and 152 had no such
symptoms.

On brain imaging, those with COV-
ID-19 and anxiety and depression had
atrophy in the limbic area of the brain,
which plays a role in memory and emo-
tional processing. No shrinkage in this
area was evident in people who had
COVID-19 without anxiety and de-
pression or in a healthy control group
of individuals without COVID-19.

The researchers also observed a
“severe” pattern of abnormal cerebral
functional connectivity in those with
COVID-19 and anxiety and depres-
sion. In this functional connectivity
analysis, individuals with COVID-19
and anxiety and depression had wide-
spread functional changes in each of
the 12 networks assessed, while those
with COVID-19 but without symp-
toms of anxiety and depression showed
changes in only 5 networks.

Mechanisms unclear
“Unfortunately, the underpinning
mechanisms associated with brain
changes and neuropsychiatric dys-
function after COVID-19 infection are
unclear,” said Dr. Yasuda. “Some stud-
ies have demonstrated an association
between symptoms of anxiety and de-
pression with inflammation. However,
we hypothesize that these cerebral al-
terations may result from a more com-
plex interaction of social, psychologi-
cal, and systemic stressors, including
inflammation. It is indeed intriguing
that such alterations are present in in-
dividuals who presented mild acute
infection,” Dr. Yasuda added.

“Symptoms of anxiety and depres-
sion are frequently observed after CO-
VID-19 and are part of long-COVID
syndrome for some individuals. These
symptoms require adequate treatment
to improve the quality of life, cognition,
and work capacity,” she said. Treating
these symptoms may induce “brain
plasticity, which may result in some de-
gree of gray matter increase and eventu-
ally prevent further structural and func-
tional damage,” Dr. Yasuda said.

A limitation of the study was that
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symptoms of anxiety and depression
were self-reported, meaning people may
have misjudged or misreported symp-
toms.

Commenting on the findings, Cyrus
Raji, MD, PhD, with the Mallinckrodt
Institute of Radiology, Washington
University, St. Louis, said the idea that
COVID-19is bad for the brain isn't new.
Dr. Raji was not involved with the study.

Early in the pandemic, Dr. Raji and

colleagues published a paper in the
Journal of Alzheimer’s Disease detail-
ing COVID-19’s effects on the brain,
and Dr. Raji followed it up with a TED
talk on the subject.

“Within the growing framework
of what we already know about CO-
VID-19 infection and its adverse effects
on the brain, this work incrementally
adds to this knowledge by identifying
functional and structural neuroimaging

abnormalities related to anxiety and
depression in persons suffering from

COVID-19 infection,” Dr. Raji said.
The study was supported by the
Séo Paulo Research Foundation. The
authors have no relevant disclosures.
Dr. Raji is a consultant for Brainread-
er, Apollo Health, Pacific Neurosci-
ence Foundation, and Neurevolution
LLC. NR
—DMegan Brooks
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VWHAT IS THIS STUDY ABOUT?

The aim of this study is to better understand the clinical appearance and course of

Charcot-Marie-Tooth disease type 6 (CMT type B) caused by a genetic change (‘mutation’) in the
C12orf65 gene. The first symptom in individuals with C12orf65 deficiency is usually childhood-onset
optic atrophy, which is followed by weakness in the arms and legs (caused by neuropathy), ataxia and
in some people, learning difficulties.

In the era of emerging clinical trials in rare genetic diseases it is important to capture the full clinical
picture, as we need to develop outcome measures to detect the effect of any trial drugs. The
purpose of this study is to better understand the natural history and progression of disease caused
by mutations in C12orf65, by building a database of clinical data on these participants. This will help
us to guide the design of innowvative new clinical trials, with the long-term goal of developing
treatments for patients.

WHD 5 RUNNING THIS STUDY'?

The Chief Investigator is a doctor called Professor Rita Horvath, who carries out specialist research
into neurodegenerative diseases at the University of Cambridge and Addenbrooke’s Hospital.

WHAT WILL IT INVOLVE?

As a participant in this study, you would be asked to take part in a virtual study visit by telephone or
online, to collect clinical data. We are particularly interested in collecting information related to your
(or your family members’) genetic diagnosis, medical history, family history, birth and development
history, and examination, imaging or laboratory results. It is expected that this study visit will take
approximately 1-1.5 hours. If you have any copies of medical notes, clinic letters or test results, we
will also ask if you would be willing to share these with the study team.

WHO ARE WE RECRUITING ?
We are recruiting individuals of any age with a confirmed (or likely) C12orf65 mutation.
WANT TO LEARN MORE?

If you think you or a family member might be eligible and are interested in taking part in this
research, or would like any further information, please contact the study team directly.

Email: mitoteam@addenbrookes.nhs.uk
Tel: 01223 331506




Any level of physical activity tied to better later-life memory

continued from page 1
Exercise timing
Previous studies have established a
link between fitness training and cog-
nitive benefit later in life, but the re-
searchers wanted to explore whether

When they turned 69, researchers
tested participants’ cognitive per-
formance using the Addenbrooke’s
Cognitive Examination-III, which
measures attention and orientation,
verbal fluency, memory, language,

Those who exercised to any extent in
adulthood had significantly better cognitive
scores later in life, compared with their
peers who were physically inactive.

the timing or type of exercise influ-
enced cognitive outcomes in later life.

The investigators asked more
than 1,400 participants in the 1946
British birth cohort how much they
had exercised at ages 36, 43, 60, and
69 years.

The questions changed slightly
for each assessment period, but in
general, participants were asked
whether in the past month they had
exercised or participated in such ac-
tivities as badminton, swimming, fit-
ness exercises, yoga, dancing, foot-
ball, mountain climbing, jogging, or
brisk walks for 30 minutes or more;
and if so, how many times they par-
ticipated per month.

Prior research showed that when
the participants were aged 60 years,
the most commonly reported activi-
ties were walking (71%), swimming
(33%), floor exercises (24%), and
cycling (15%).

Mt skl provh mmpsbrpey Bew dala

and visuospatial function. In this
study sample, 53% were women,
and all were White.

Physical activity levels were clas-
sified as inactive, moderately ac-
tive (one to four times per month),
and most active (five or more times
per month). In addition, they were
summed across all five assessments
to create a total score ranging from
0 (inactive at all ages) to 5 (active at
all ages).

Overall, 11% of participants were
physically inactive at all five time
points; 17% were active at one time
point; 20% were active at two and
three time points; 17% were active
at four time points; and 15% were
active at all five time points.

‘Cradle to grave’ study?
Results showed that being physi-
cally active at all study time points
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was significantly associated with
higher cognitive performance, ver-
bal memory, and processing speed
when participants were aged 69 (P
<.01).

Those who exercised to any ex-
tent in adulthood — even just once a
month during one of the time peri-
ods, fared better cognitively in later
life, compared with physically inac-
tive participants. (P < .01).

Study limitations cited include a
lack of diversity among participants
and a disproportionately high attri-
tion rate among those who were so-
cially disadvantaged.

“Our findings show that being ac-
tive during every decade from their
30s on was associated with bet-
ter cognition at around 70. Indeed,
those who were active for longer had
the highest cognitive function,” Dr.
James said.

Dr. James intends to continue fol-
lowing the study sample to determine
whether physical activity is linked to
preserved cognitive aging “and buf-
fers the effects of cognitive deteriora-
tion in the presence of disease mark-
ers that cause dementia, ultimately
delaying dementia onset.”

“We hope the cohort we study will
be the first ‘cradle to grave’ study in
the world, where we have followed
people for their entire lives,” she said.

Encouraging finding

In a comment, Joel Hughes, PhD,
professor of psychology and direc-
tor of clinical training at Kent (Ohio)
State University, said the study con-
tributes to the idea that “accumula-
tion of physical activity over one’s
lifetime fits the data better than a
‘sensitive period” — which suggests

“Our findings show that being active
during every decade from their 30s on
was associated with better cognition

at around 70.”

“However, it is also never too late
to start. People in our study who only
started being active in their 50s or
60s still had higher cognitive scores
at age 70, compared with people of
the same age who had never been ac-
tive,” she added.
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that it’s never too late to start exer-
cising.”

Dr. Hughes, who was not involved
in the research, noted that “exercise
can improve cerebral blood flow
and hemodynamic function, as well
as greater activation of relevant brain
regions such as the frontal lobes.”

While observing that the effects
of exercise on cognition are likely
complex from a mechanistic point of
view, the finding that “exercise pre-
serves or improves cognition later in
life is encouraging,” he said.

The study received funding from
the UK Medical Research Coun-
cil and Alzheimer’s Research UK.
The investigators and Dr. Hughes report
no relevant financial relationships. NR

—Eve Bender
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Is slowing, not stopping, Alzheimer’s
disease a better goal for clinical trials?

The authors of a new report call for a “reframing” of how researchers define “clinically meaningful” in

randomized controlled trials.

lowing progression of, rather than

stopping, Alzheimer’s disease has
measurable benefits for patients and
families and may be a more realistic
goal for clinical Alzheimer’s disease
drug trials, a new report suggests.
The report is a yearlong undertaking
by an expert work group convened by
the Alzheimer’s Association and was
prompted, in part, by the fallout from
the U.S. Food and Drug Administra-
tion’s (FDA) controversial decision
to grant aducanumab (Aduhelm) ac-
celerated approval, which came over
the objection of an advisory panel that
found the drug was ineffective.

If you're going to design the perfect
drug trial in Alzheimer’s disease, what
would it be? We wanted to get people
to think about it without digging in
their heels for or against,” he added.
The report was published on-
line in Alzheimer’s and Dementia: The
Journal of the Alzheimer’s Association.

A proactive measure

The expert group began its work in
January 2022, less than a year after the
FDA approved aducanumab. Since
the panel began its work, the FDA
has approved a second Alzheimer’s

Settling on a definition of “clinically
meaningful” that everyone agrees upon

will be a challenge.

The report’s authors call for a “re-
framing” of how researchers define
“clinically meaningful” in randomized
controlled trials, noting that it’s time
to adjust expectations of outcomes
from relatively short clinical trials.
“Without lowering the bar, are we ex-
pecting too much from a clinical trial
by expecting that unless the disease is
halted in its tracks and there’s no pro-
gression, we failed at treatment?” said
Ronald C. Petersen, MD, PhD, lead
author, chair of the work group, and
professor of neurology at the Mayo
Clinic, Rochester, Minn.

Interpretations of clinical mean-
ingfulness are used in the drug ap-
proval process and in decisions about
whether an insurer will cover the cost
of treatment, the authors noted.

While the report doesn’t provide
a consensus definition of clinically
meaningful benefit, it does offer a
starting point for a conversation about
how the phrase should be defined in
the context of randomized controlled
trials for disease-modifying therapies
in Alzheimer’s disease, Dr. Petersen
said.

“What we tried to do was to put
it into some kind of perspective and
at least have people reflect on this:

disease drug, lecanemab (Leqembi),
and denied accelerated approval of a
third medication, donanemab.

“At the time we started this group,
we had one approved treatment, and
we just knew that there were others
on the way, and we needed to be pre-
pared to have this conversation and be
more proactive than reactive,” Chris-
topher Weber, PhD, director of global
science initiatives for the Alzheimer’s
Association and coauthor of the re-
port, said in an interview.

The work group suggests that sim-
ply slowing disease progression might
be a desired goal for drug trials, espe-
cially early on, before cognition and
memory are affected. They also note
that a benefit identified during an
18-month clinical trial may ultimately
lead to even more meaningful changes
over coming years, well beyond the
trial’s end.

In addition, the report authors call
for the development of better research
tools to more accurately assess mean-
ingful change. The Clinical Dementia
Rating (CDR) scale is currently the key
instrument used as a primary outcome
measure in randomized controlled tri-
als. However, the report’s authors note
that it may not be adequate to mea-
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sure meaningful change in early-stage
disease.

“Developing better tools certainly
should be on the radar screen for all of
us, because I think we can do better,”
Dr. Petersen said. “The CDR, as good
as it is and as long as it’s been used
in the field, is a pretty blunt instru-
ment, and it’s the result of subjective
ratings.”

‘Quality of mind’

Jason Karlawish, MD, professor of
medicine, medical ethics, health
policy, and neurology at the Univer-
sity of Pennsylvania, Philadelphia,
said measuring the actual impact of a
drug on a patient’s disease and qual-
ity of life has been a hot topic in the
Alzheimer’s disease field for some
time, but settling on a definition of
“clinically meaningful” that everyone
agrees upon will be a challenge. “I
think the idea of ‘clinically mean-
ingful’ is truly a socially constructed
idea,” said Dr. Karlawish, codirector
of Penn’s Memory Center, who did
not work on the report.

“You can come up with objective
measures of cognition, but a measure
to call something ‘clinically meaning-
ful’ ultimately requires some sort of
negotiated social order among clini-
cians and patients and others who
have immediate interest in the health
and well-being of the patient.”

Dr. Karlawish added that he’s in-
terested in the conversations the re-
port might prompt and the challeng-
es it could highlight, especially when
it comes to how meaningful clinical
benefit can be measured, regardless
of how it’s defined.

“Hidden in this conversation about
clinically meaningful treatments in
Alzheimer’s disease is, frankly, not
quality of life, but quality of mind,”
said Dr. Karlawish. “No measure cap-
tures acceptably the very thing that
everyone actually cares a lot about
and why we view this disease as so
dreadful, which is damage to our
mind.”
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More evidence needed

The development of such tools will
take time. What does that mean for
drugs already in the pipeline? Mem-
bers of the work group argue that
those trials must move forward at
the same time new tools are being
created.

“We need to continue to refine,
develop better instruments, [and]
develop tools that are going to assess
the disease in its more subtle features
early on, even in the so-called ‘pre-
symptomatic’ stage of the disease,”
said lead author Dr. Petersen. “We
shouldn’t wait for the development
of that before intervening if we have
a drug that seems to work.”

However, not everyone who
agrees with the premise of the report
agrees with this position, including
Joel S. Perlmutter, MD, professor of
neurology, Washington University,
St. Louis, who also commented on
the report.

Dr. Perlmutter was one of three
physicians who resigned from the
FDA advisory panel that voted
against approving aducanumab after
the agency moved forward anyway.

“We have to be careful not to rec-
ommend disease-modifying thera-
pies that we hope will help without
strong evidence, especially when
potential side effects are not trivial,”
Dr. Perlmutter said. “We have to
have evidence before making these
recommendations so we don’t end
up harming people more than help-
ing them.”

The report received no specific
funding. Dr. Petersen received con-
sulting fees from Roche, Nestle, Mer-
ck, Biogen, Eisai, and Genentech.
Full disclosures are included in the
original article. Dr. Perlmutter and
Dr. Karlawish report no relevant fi-
nancial relationships. NR

—Kelli Whitlock Burton
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Aerobic and breathing exercises
tied to faster concussion recovery

Heart rate variability biofeedback and progressive aerobic exercise were each helpful, but combining them led to even
greater improvement in cognition, depression, and mood.

Acombination of gradual aerobic
exercise and breathing practice
can help ease persistent postconcus-
sive symptoms, preliminary findings
from a new study suggest. Heart rate
variability biofeedback (HRVB) and
progressive aerobic exercise (PAE)
were each helpful on their own, but
combining them led to even greater
improvement in cognition, depres-
sion, and mood.

“Managing persistent concussion
symptoms is particularly challenging
as there are no standard therapies,”
study investigator R. Davis Moore,
PhD, from the University of South
Carolina, Columbia, said in a news
release.

“These therapies are inexpensive,
easy to implement, and can be self-
administered, making them feasible
and accessible for everyone with
persistent symptoms,” Dr. Moore
noted.

The study was released early, ahead
of its scheduled presentation at the
2023 annual meeting of the American
Academy of Neurology.

Targeting autonomic dysfunction
Concussion can affect the autonomic
nervous system, and it is “increasingly
clear that this underlies the inability to
tolerate exercise, problems with think-
ing skills, and mood issues in those
with persisting symptoms,” Dr. Moore
explained.

Preliminary research suggests that
HRVB and PAE can improve cardio-au-
tonomic dysfunction and clinical symp-
toms. However, until now, no study has
evaluated whether there is additional
benefit from combining the two.

The investigators randomly assigned
30 teens with postconcussive symptoms
that had lasted more than 1 month to a
6-week intervention consisting of either
HRVB, PAE, or HRVB plus PAE.

The HRVB group practiced res-
onant-frequency breathing using a
handheld biofeedback device for 20
minutes 4 nights a week. The PAE
group completed a 3-day-a-week aer-
obic exercise protocol that gradually
increased in intensity and duration.
The HRVB plus PAE group did both.
Concussion symptoms, HRV, cogni-
tion, and mood were assessed at base-
line and again 6 weeks later.

All participants experienced im-
provement in sleep, mood, cognition,
and autonomic function, but those
who received the combined biofeed-
back and exercise intervention expe-
rienced greater improvements than
peers who engaged in exercise or re-
ceived biofeedback alone.

The study’s top-line results, which
were released ahead of the presenta-
tion, show that HRVB plus PAE is as-
sociated with a twofold greater reduc-
tion in symptom severity, compared
with PAE only, and a 1.3 times greater
reduction in symptom severity, com-
pared with HRVB only.

Similarly, HRVB plus PAE led to a
1.2 times greater reduction in symp-
toms of depression, compared with
PAE only, and a 1.3 times greater re-
duction, compared with HRVB only.

The combined group also experi-
enced more than 1.4 times the reduc-
tion in total mood disturbance than
was provided by exercise or biofeed-
back alone.

The combined group also experi-
enced significantly greater improve-
ments in attention and working
memory, as well as greater changes in
metrics of HRV, than the groups that
participated in exercise or biofeed-
back alone.

Dr. Moore and colleagues caution
that the current results are prelimi-
nary and that future studies are need-
ed with larger groups of people.

A limitation of the study was that
it did not include a control group of
people with persistent postconcussive
symptoms who received no interven-
tion.

Complex problem
Commenting on the study, José Posas,
MD, director of the Ochsner Neurol-
ogy Residency Program, New Orleans,
who wasn’t involved in the study, said
these preliminary results are “prom-
ising” but cited the small number of
participants as a limitation.

Dr. Posas said the results “fit with
what's known about the role of post-
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concussion autonomic dysfunction in
persisting postconcussive symptoms.

“Managing persistent concussion
symptoms can be challenging,” he
added, and this study supports “ex-
ercise as medicine” as well as taking
a “mind-body, holistic approach” to
postconcussion recovery, said Dr.
Posas.

Also weighing in, Michael F.
Bergeron, PhD, clinical and scientific
advisor, Department of Performance
Health, Women’s Tennis Association,
noted that “each of these therapeutic
interventions has been around for
some time now. Neither is new.

“Heart rate variability biofeed-
back based on variation in heart
rate corresponding to breathing has
been shown to be effective in treat-
ing numerous conditions, including
reducing (nonclinical) stress, anxi-
ety, depression, anger, and posttrau-
matic stress disorder in veterans and
in some instances enhancing athletic
performance. Of course, the validity
and reliability of the commercially
available apps and devices are poten-
tial significant limitations, as well as
the stability of the user’s technique,”
Dr. Bergeron said.

“It’s also been recognized that low-
level aerobic exercise treatment nor-
malizes the cerebrovascular physi-
ological dysfunction in patients with
concussion by increasing CO, sensi-
tivity, which normalizes exercise ven-
tilation and cerebral blood flow and
thus reduces some symptoms,” Dr.
Bergeron added.

“The combination of treatments is
likely the novel aspect, which makes
sense because brain injury is complex,
and effective interventions need to uti-
lize a complex, integrated biological
systems approach across the multiple
interdependent domains of influ-
ence,” Dr. Bergeron said.

The study was supported by the
nonprofit Woodcock Institute at Texas
Woman’s University. Dr. Moore, Dr.
Bergeron, and Dr. Posas have disclosed
no relevant financial relationships. NR

—DMegan Brooks
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To prevent MS, should we target Epstein-Barr virus?

Can a vaccine against EBV reduce MS incidence on a population level? Two experts debate.

AN DIEGO - Epstein-Barr virus

(EBV) infection is widely recog-
nized as a contributor to risk of mul-
tiple sclerosis (MS). Although most
adults have been exposed, it is very
rare to find MS in an individual with
no prior EBV exposure. That appar-
ent relationship has driven interest in
a vaccine against EBV in an effort to
reduce MS incidence on a population
level.

At a session at the annual meeting
held by the Americas Committee for
Treatment and Research in Multiple
Sclerosis (ACTRIMS), two research-
ers debated the potential benefits and
pitfalls of such a program. The is-
sues included the possible benefit in

EVB-infected individuals, similar to
the shingles vaccine. “In all of these
methods, one would end up with
fewer EBV infected B cells and as a re-
sult, presumably you'd have reduced
antigenic stimulation of EBV-infected
B cells to stimulate either antibodies or
T cells that could damage the nervous
system. By reducing this, one might
be able to [treat] MS,” said Dr. Cohen.

He did acknowledge concerns. It
isn’t yet understood whether destroy-
ing EBV-infected cells would actually
improve outcomes. It also may be
more difficult to reduce a latent infec-
tion than to prevent infection, since
almost all B cells become latently in-
fected. “Thus we think perhaps a role

“We think perhaps a role for preventing
infection or modifying the initial infection

could be important.”

MS and other EBV-related conditions
such as mononucleosis and various
cancers, and whether EBV infection is
a sufficient cause for MS, as well as
concerns about vaccinating a healthy
at-risk population.

Reducing the risk of MS

by targeting EBV

Jeffrey 1. Cohen, MD, spoke first, and
cited several lines of evidence sup-
porting the importance of EBV in MS.
One study showed a 32-fold increased
risk of MS following primary infection
with EBV, and another showed that
higher EBV nuclear antigen (EBNA)
antibody titers were associated with a
36-fold higher risk of MS. “So we have
two completely independent studies
suggesting that EBV is really very im-
portant as a cofactor for development
of MS,” said Dr. Cohen, chief of the
laboratory of infectious diseases and
chief of the medical virology section
at the National Institutes of Health,
Bethesda, Md.

EBV is also latent in B cells, and
anti-B cell therapy is an effective ther-
apeutic strategy for MS. However, the
mechanism remains unknown.

Targeting EBV could involve at-
tacking infected cells, or a therapeutic
vaccine could be employed to treat

for preventing infection or modifying
the initial infection could be impor-
tant,” said Dr. Cohen.

The most advanced vaccine candi-
date is a soluble form of EBV glyco-
protein gp 350, which is the dominant
glycoprotein on the surface of the vi-
rus and infected cells. It reduced the
risk of mononucleosis by 78%, but it
did not prevent EBV infection. There
were no safety concerns. Two more
vaccines are currently in clinical trials
—an mRNA vaccine against a gp 350
sponsored by Moderna, and a gp 350
nanopatrticle vaccine by the NIH.

Dr. Cohen acknowledged that
safety is the most important factor,
since it would be given to healthy
individuals, and probably children.
There are worries that a vaccine us-
ing EBV proteins could worsen MS.
In particular, higher titers of antibod-
ies against EBNA have been linked to
developing MS and the anti-EBNA
antibody has been implicated in
molecular mimicry related to MS.
However, the current vaccines avoid
EBNA. Another worry is that a vac-
cine could delay onset of disease to
an older age, when infection might be
more dangerous. However, no delay
in onset has been noted with the vari-
cella vaccine or polio vaccines, which
prompted similar concerns.
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Vaccinating against
EBV could also reduce
other conditions such as
mononucleosis and sev-
eral cancers.

Does EBV infection
even matter?

In his talk, Peter Calabre-
si, MD, made the case that

Jeffrey I. Gohen, MD

Peter Calabresi, MD

EBV is not the sole cause

of MS, and thus targeting it may prove
ineffective. Dr. Calabresi is director of
the division of neuroimmunology at
Johns Hopkins Medicine, Baltimore.

Why was he asked to provide a
rebuttal? “About this time last year,
[ commented at a meeting that we
should be thoughtful as we think
about what to do about EBV and MS.
I do believe that constructive dialogue
is the foundation of science,” he said.
He also stated that he is not opposed
to vaccines. “I congratulate Dr. Co-
hen on all of his vaccine successes,”
he said.

Still, he is unconvinced that EBV is
solely responsible for MS. “T think it’s
hard to draw a straight line between
EBV and MS as one might with HPV
[human papillomavirus] and cervical
cancer. For example, we know that
EBV accounts for more than 1% of all
cancers, and EBV can also cause other
autoimmune diseases such as lupus
and Sjogren’s, so it’s complicated. And
MS of course has genetic susceptibility
that's not limited to the major histo-
compatibility complex (MHC) genes
that are associated with presenting vi-
ral peptides,” said Dr. Calabresi.

“This is important because the dura-
tion of the vaccine response—induced
protection in young seronegative
children is not lengthy. Vaccinated
individuals may become susceptible
to natural infection at an age where
the consequences of infection are
more severe, especially leading to
infectious mononucleosis, and hope-
fully not MS. This then raises the is-
sue of the need for boosters, which
we're all well aware of during the CO-
VID pandemic. This may be a prob-
lem, especially in young adults due to
noncompliance,” said Dr. Calabresi.

He pointed out that not all vaccine
attempts went well. In the 1960s,
early respiratory syncytial virus (RSV)
vaccines caused enhanced respiratory
disease and 2 deaths. “We need to be
careful when we think about targeting
healthy at-risk young people,” said Dr.
Calabresi.

Rather than pursue vaccination,
Dr. Calabresi favors research into EBV
latency in B cells as well as how EBV-
infected B cells may cause or exacer-
bate MS, with the hopes of developing
interventions. “It’s tempting to specu-
late that the success of the anti-CD

“I think it’s hard to draw a straight line
between EBV and MS as one might with
HPV and cervical cancer.”

Evidence relating MS vulnerabil-
ity to other genetic and environmen-
tal factors, including diet, sunlight,
smoking, and even pollution, calls
into question a direct causal relation-
ship between EBV and MS, he said.

The age prevalence of EBV would
complicate efforts to eradicate it.
Seroprevalence is 55% by age 5-11
and 75% among university students.
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20 monoclonal antibody therapies is
related to depletion of EBV infected B
cells. In fact, I think that may be the
case,” he said.

Dr. Cohen has no relevant financial
disclosures. Dr. Calabresi has served
on a scientific advisory board or data
monitoring board for Biogen and Dis-
arm Therapeutics. NR

—Jim Kling



Two diets tied to lower Alzheimer’s disease
pathology at autopsy

Those who most closely followed these diets had almost 40% lower odds of having an Alzheimer’s disease diagnosis at death.

novel study provides strong evi-

dence supporting the adoption
of a healthy diet to protect the aging
brain. In a cohort of deceased older
adults, those who had adhered to the
Mediterranean-DASH Intervention
for Neurodegenerative Delay (MIND)
and Mediterranean diets for nearly a
decade before death had less global
Alzheimer’s disease-related pathol-
ogy, primarily less beta-amyloid, at
autopsy.

The current study focused on 581
older adults who died while partici-
pating in the Rush Memory and Aging
Project (MAP). All participants agreed
to undergo annual clinical evaluations
and brain autopsy after death. Partici-
pants completed annual food frequen-
cy questionnaires beginning at a mean
age of 84. The mean age at death was
91. Mean follow-up was 6.8 years.

Around the time of death, 224
participants (39%) had a diagnosis of

“Following the MIND and Mediterranean
diets may improve brain health and

protect cognition.”

Those who most closely followed
these diets had almost 40% lower
odds of having an Alzheimer’s disease
diagnosis at death. The findings offer
one mechanism by which healthy di-
ets protect cognition.

“While our research doesn’t prove
that a healthy diet resulted in fewer
brain deposits of amyloid plaques

.. we know there is a relationship,
and following the MIND and Medi-
terranean diets may be one way that
people can improve their brain health
and protect cognition as they age,”
study investigator Puja Agarwal, PhD,
of RUSH University Medical Center in
Chicago, said in a statement.

The study was published online in
Neurology.

Green leafy veggies key

The MIND diet was pioneered by the
late Martha Clare Morris, ScD, a Rush
nutritional epidemiologist, who died
of cancer in 2020 at age 64. Although
similar, the Mediterranean diet recom-
mends vegetables, fruit, and three or
more servings of fish per week, where-
as the MIND diet prioritizes green leafy
vegetables, such as spinach, kale, and
collard greens, along with other veg-
etables. The MIND diet also prioritizes
berries over other fruit and recom-
mends one or more servings of fish
per week. Both diets recommend small
amounts of wine.

clinical dementia, and 383 participants
(66%) had a pathologic Alzheimer’s
disease diagnosis at time of death.

The researchers used a series of
regression analyses to investigate the
MIND and Mediterranean diets and
dietary components associated with
Alzheimer’s disease pathology. They
controlled for age at death, sex, edu-
cation, APO-epsilon 4 status, and total
calories.

Overall, both diets were significantly
associated with lower global Alzheim-
er’s disease pathology (MIND: beta =
—0.022, P = .034; and Mediterranean:
beta =—0.007, P = .039) — specifically,
with less beta-amyloid (MIND: beta =
—0.068, P = .050; and Mediterranean:
beta = -0.040, P = .004).

The findings persisted when the
analysis was further adjusted for phys-
ical activity, smoking, and vascular
disease burden and when participants
with mild cognitive impairment or de-
mentia at the baseline dietary assess-
ment were excluded.

Individuals who most closely fol-
lowed the Mediterranean diet had aver-
age beta-amyloid load similar to being
18 years younger than peers with the
lowest adherence. And those who most
closely followed the MIND diet had av-
erage beta-amyloid amounts similar to
being 12 years younger than those with
the lowest adherence.

A MIND diet score 1 point higher
corresponded to typical plaque deposi-

tion of participants who are 4.25 years
younger in age.

Regarding individual dietary com-
ponents, those who ate seven or more
servings of green leafy vegetables
weekly had less global Alzheimer’s dis-
ease pathology than peers who ate one
or fewer (beta = -0.115, P = .0038).
Those who ate seven or more servings
per week had plaque amounts in their
brains corresponding to being almost
19 years younger in comparison with
those who ate the fewest servings per
week.

“Our finding that eating more green
leafy vegetables is in itself associated
with fewer signs of Alzheimer’s dis-
ease in the brain is intriguing enough
for people to consider adding more of
these vegetables to their diet,” Dr. Agar-
wal said in the news release.

Previous data from the MAP cohort
showed that adherence to the MIND
diet can improve memory and thinking
skills of older adults, even in the pres-
ence of Alzheimer’s disease pathology.

Novel study, intriguing results
Heather Snyder, PhD, vice president
of medical and scientific relations with
the Alzheimer’s Association, noted that
anumber of studies have linked over-
all nutrition — especially a balanced
diet low in saturated fats and sugar and
high in vegetables — with brain health,
including cognition, as one ages.

This new study “takes what we
know about the link between nutri-

tion and risk for cognitive decline a
step further by looking at the specific
brain changes that occur in Alzheim-
er’s disease. The study found an asso-
ciation of certain nutrition behaviors
with less of these Alzheimer’s brain
changes,” said Dr. Snyder, who was
not involved in the study.

“This is intriguing, and more re-
search is needed to test via an inter-
vention if healthy dietary behaviors
can modify the presence of Alzheim-
er’s brain changes and reduce risk of
cognitive decline.”

The Alzheimer’s Association is
leading a 2-year clinical trial known
as US POINTER to study how tar-
geting known dementia risk factors
in combination may reduce risk of
cognitive decline in older adults.
The MIND diet is being used in US
POINTER.

“But while we work to find an exact
‘recipe’ for risk reduction, it’s impor-
tant to eat a heart-healthy diet that in-
corporates nutrients that our bodies
and brains need to be at their best,”
Dr. Snyder said.

The study was funded by the Na-
tional Institutes of Health. Dr. Agar-
wal and Dr. Snyder have disclosed no
relevant financial relationships. NR

—DMegan Brooks
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Physical activity is a growing priority
for patients with MS

Recent research suggests that exercise may benefit patients with MS.

AN DIEGO — As mounting evi-

dence points to the benefits of
physical activity for patients with mul-
tiple sclerosis (MS), researchers have
developed a mobile app to encourage
young patients with the disease to be-
come more active. The smartphone-
based app provides tailored physical ac-
tivity information, coaching advice, and
tools to increase social connectedness.

A pilot study examining whether
the intervention changes activity, de-
pression, and fatigue levels should be
wrapped up later this year, but it looks
as though the app is succeeding,

“The feedback we've gotten so far
from our coaches is that the kids seem

(which includes jogging/running or
participating in a strenuous fitness
class), the HRmax reaches 77%-93%.

Dr. Yeh described vigorous physi-
cal activity as “the stuff that makes
you sweat, makes your heart rate go
up, and makes you not be able to talk
when you're moving.”

As it stands, kids get very little
MVPA - 9.5 min/day, which is well
below the recommended 60 min/day.
Adults do a bit better — 18.7 min/day
of MVPA — but this is still below the
recommended 30 min/day.

Being physically active improves
fatigue for adults with MS as well as
kids, said Dr. Yeh. She referred to a

Just 15-30 more minutes of moderate
to vigorous physical activity makes

a clinical difference.

highly motivated,” said one of the cre-
ators, E. Ann Yeh, MD, professor in the
faculty of medicine at the University of
Toronto and director of the pediatric MS
and neuroinflammatory disorders pro-
gram at the Hospital for Sick Children.

Preliminary work showed that use
of the app was associated with a 31%
increase in physical activity.

They discussed this and other studies
of the role of exercise in MS at the 2023
annual meeting of the Americas Com-
mittee for Treatment and Research in
Multiple Sclerosis (ACTRIMS).

Higher levels of
depression and fatigue
Studies show that youths with MS
who are less physically active are
more likely to experience higher
levels of fatigue and depression. Evi-
dence suggests just 15-30 more min-
utes of moderate to vigorous physical
activity (MVPA) makes a clinical dif-
ference in terms of improved depres-
sion and fatigue scores, said Dr. Yeh.
With moderate physical activity
(for example, a brisk walk or rak-
ing the yard), the maximal heart
rate (HRmax) reaches 64%-76%,
while with vigorous physical activity

network meta-analysis of 27 stud-
ies involving 1,470 participants that
evaluated 10 types of exercise inter-
ventions, including yoga, resistance
training, dance, and aquatic activi-
ties. It found that exercise “does move
the needle,” she said. “Regardless of
the kind of activity that was studied,
fatigue seemed to improve.”

The authors of that study ranked
aquatic exercise as the most effective
intervention. “It’s possible that aquat-
ics worked better because people
who can’t move well feel more com-
fortable in the water,” Dr. Yeh said.

But she cautioned that the one
study in the meta-analysis that found
a “quite strong” effect of aquatic exer-
cise was “very small.”

With regard to depression, which
affects about 30% of people with MS,
Dr. Yeh told meeting attendees, “un-
fortunately, the data are less clear”
when it comes to physical activity
for adults. One meta-analysis of 15
randomized controlled trials involv-
ing 331 exercising participants and
260 control persons found that only
a few studies showed positive effects
of exercise on depressive symptoms.

However, Dr. Yeh noted that in
this review, the baseline depressive
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symptoms of participants were “above
the cutoff level,” which makes it more
difficult to demonstrate change in de-
pression levels.

Clear structural effects

Researchers have also described clear
brain structural and functional effects
from being physically active. For ex-
ample, MVPA has been shown to affect
brain volume, and it has been associat-
ed with better optical coherence tomog-
raphy (OCT) metrics, which measures
retinal thinning.

As for the impact of exercise on
memory deficits, which is of interest,
given the current focus on Alzheim-
er’s disease, “the jury is still out,” said
Dr. Yeh. One 24-week randomized
controlled trial found no difference
in results on the Brief Repeatable
Battery of Neuropsychological tests
between participants who engaged
in progressive aerobic exercise and
control persons.

However, said Dr. Yeh, “the problem
may not be with the intervention but
with the outcome measures” and po-
tentially with the populations studied.

It might be a different story for high-
intensity exercise, though. A study by
Danish researchers assessed the effects
of a 24-week high-intensity interven-
tion among 84 adult patients with mild-
severe impairment.

The primary outcome of that study,
which was the percentage of brain vol-
ume change, was not met, possibly
because the study was too short. There
were significant results for some sec-
ondary endpoints, including improved
cardiorespiratory fitness and lower re-
lapse rate.

“Even though on the face of it, it
sounds like a negative study, there were
important outcomes,” said Dr. Yeh.

Research into the possible mecha-
nisms behind positive effects of physi-
cal activity is limited with regard to
patients with MS, said Dr. Yeh. Some
studies have implicated certain circulat-
ing factors, such as the cytokine irisin
and brain-derived neurotrophic factor,
but more work is needed, she said.
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“There is need for further mechanis-
tic knowledge related to exercise in MS,
and this must be accomplished through
prospective, randomized studies.”

While exercise likely makes some
difference for MS patients, the problem
is in getting them to be more active.
“You can’t just write a prescription,”
said Dr. Yeh. “Patients should be doing
whatever they can, but gradually, and
should not go crazy at the beginning
because they’ll just burn out,” she said.

She stressed that patients need to
find what works for them personally.
It's also important for them to find ways
to be active with a friend who can be
“a motivator” to help sustain physical
activity goals, said Dr. Yeh.

Patients can also look online for re-
mote physical activity programs geared
to people with MS, which popped up
during the pandemic.

Improved mood,

cognition, pain, sleep

In a comment, Marwa Kaisey, MD,
assistant professor of neurology at
Cedars-Sinai Medical Center, in Los
Angeles, who cochaired the session
highlighting the presentation, praised
Dr. Yeh's “excellent talk,” which high-
lighted the “strong benefit” of exercise
for patients with MS.

“As a clinician, I often talk to my pa-
tients about the importance of physi-
cal exercise and have heard countless
anecdotes of how their workout pro-
grams helped improve mood, cogni-
tion, pain, or sleep.”

However, she agreed there are
several areas “where we need more
data-driven solutions and a mecha-
nistic understanding of the benefits of
physical exercise.”

The pilot study was funded by
the Consortium of Multiple Sclerosis
Centers. The MS Society of Canada
funded early work on the app, and
the National MS Society is funding
the trial of the app. Dr. Yeh receives
support from the MS Society of Can-
ada. Dr. Kaisey reports no relevant
financial relationships. NR

—Pauline Anderson



Immunotherapy predicts fewer relapses:

MOGAD study results

IVIG therapy appears to be the most effective for reducing relapses.

AN DIEGO — A new retrospective

analysis of patients with myelin ol-
igodendrocyte glycoprotein antibody
disease (MOGAD) indicates that treat-
ment with immunotherapy is associ-
ated with a lower risk of relapse. The
authors note that many patients with
MOGAD never experience a relapse
and it is difficult to predict which
ones will.

MOGAD can cause optic neuritis,
transverse myelitis, and acute dissem-
inated encephalomyelitis (ADEM).
It was first described in 2007, and
the best approaches to therapy are
not yet understood. This study is at
least a starting point for understand-
ing treatment outcomes, according
to Philippe Bilodeau, MD, who pre-
sented the study during a poster ses-
sion at the annual meeting held by the
Americas Committee for Treatment
and Research in Multiple Sclerosis
(ACTRIMS).

Predicting which

patients will relapse

“I think one of the biggest unanswered
clinical questions in MOGAD is trying
to determine who's going to go on to
have relapsing MOGAD. About 30%
to 40% of patients with MOGAD will
never have a second attack. So one
of the big questions is: How can we
identify patients who would benefit
from immunotherapy, and how can
we identify patients who will have a
more benign disease course and may
not need to be started on a treatment,”
said Dr. Bilodeau, a neurology resi-

dent at Massachusetts General Hos-
pital/Brigham and Women’s Hospital,
Boston.

The researchers analyzed data from
143 patients seen at Massachusetts
General or Brigham and Women’s
Hospital who had presented with their
first attack. Over a follow-up period of
5 years, the relapse rate was 61.8%.
The researchers examined various
factors, including age of onset, high
MOG titer, attack type, and male sex,
and found that only the latter came
close to predicting relapse, though it
fell short of clinical significance (haz-
ard ratio [HR], 0.61; P = .07).

However, treatment with myco-
phenolate, azathioprine, intravenous
immunoglobulins (IVIG), rituximab,
or tocilizumab strongly predicted a
lower probability of relapse (HR, 0.25;
P <.0001).

The most effective treatment

for relapsing MOGAD

In a separate poster, his team examined
a subset of the cohort of 88 patients
who were treated with mycophenolate
mofetil, B-cell depletion, rituximab, or
IV immunoglobulins (IVIG) during a
first or second relapse, as well as an
analysis of every relapse experienced
by any patient during the course of
their disease. “Using a negative bino-
mial regression, we looked at the an-
nualized relapse rates and incidence
rate ratios between the different treat-
ments. No matter how you looked at
the data — even if you looked at total
time on IVIG, if you looked at time on
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monotherapy, excluding if they were
on prednisone at the same time if they
were on both IVIG and rituximab, if
you only consider patients that were
on high dose IVIG — IVIG was by far
the best treatment and rituximab was
always the least effective, and myco-
phenolate was always between IVIG
and rituximab. So I think in that co-
hort, we can say with some confidence
that IVIG is the most effective treat-
ment for relapsing MOGAD,” said Dr.
Bilodeau.

Other studies had suggested effi-
cacy of individual treatments, but “I

roconvert to negative, you might be
able to stop immunotherapy. If some-
one has established relapsing disease,
and they have adult onset [disease],
IVIG should be the first-line treat-
ment. If they’re pediatric onset, either
[mycophenolate] or IVIG are probably
good first line treatments,” he said.

‘A good beginning’

The studies are a good beginning
to getting a better understanding of
MOGAD treatment, according to Mi-
chael Cossoy, MD, who attended the

The best approaches to therapy are not yet
understood. This study is at least a starting
point for understanding treatment outcomes.

think what hadn’t been done is taking
one cohort and comparing those treat-
ments head to head, so that’s what we
were trying to do,” said Dr. Bilodeau.

Both studies have the usual caveats
of a retrospective study and so cannot
prove causality. “We need to find more
covariates to make sure that there’s
no confounding (factor) explaining
this and to make sure that there aren’t
other demographic or clinical factors
that explain the association. But as it
stands, I think at this time starting
treatment with immunotherapy is the
only thing that we know will reduce
the risk of having a future relapse.
There’s a lot of further analysis that
we need to do,” said Dr. Bilodeau.

He said that the study also pro-
vided some preliminary insight into
treatment of pediatric disease. “We
have interesting data from that analy-
sis that pediatric-onset MOGAD actu-
ally had a particularly good response
to [mycophenolate], more so than in
adults,” he said.

“At this point, I think a rational ap-
proach if you have someone coming
in with a first relapse is, you have to
assess their risk tolerance. If they're
a very risk-averse patient, I think it’s
reasonable to start them on treatment.
I think it's reasonable to monitor their
titer. There’s some data that if they se-
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poster session and was asked to com-
ment on the study.

“It’s interesting because MOG anti-
body-associated disease is so relatively
new that we don't have a great idea yet
about who needs to be treated. Should
we put them on some immunosup-
pressive therapy or should we wait?
At the moment this is a bit of a tautol-
ogy. You know that if you put people
on therapy from the very first event,
some of those people are not going
to have a second event. And some of
the people are, but you've decreased
the risk of them having that second
(event) if your treatment is effective.
So that's what they've shown, which
is great. But the question is, can you
predict who's going to have a second
event and know who to put on treat-
ment and not put on treatment? It’s
too early to know, but this is a good
start,” said Dr. Cossoy, assistant pro-
fessor of ophthalmology at the Univer-
sity of Manitoba.

Dr. Bilodeau and Dr. Cossoy have
no relevant financial disclosures. NR

—Jim Kling
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Can particles in dairy and beef cause cancer and MS?

Researchers found single-stranded DNA rings that originated in viruses, which they named bovine meat and milk factors, in
the intestines of patients with colon cancer.

In Western diets, dairy and beef are
ubiquitous. But what if dairy products
and beef contained a new kind of patho-
gen that could infect you as a child and
trigger cancer or multiple sclerosis (MS)
40-70 years later?

Researchers from the German Cancer
Research Center (DKFZ) suspect that
such zoonoses are possibly widespread
and are therefore recommending that
infants not be given dairy products until
they are at least age 1 year. However, in
two joint statements, the German Fed-
eral Institute for Risk Assessment (BfR)
and the Max Rubner Institute (MRI)
have rejected such theories.

In 2008, Harald zur Hausen, MD,
DSc, received the Nobel Prize in Medi-
cine for his discovery that human pap-
illomaviruses cause cervical cancer. His
starting point was the observation that
sexually abstinent women, such as nuns,
rarely develop this cancer. So it was pos-
sible to draw the conclusion that patho-
gens are transmitted during sexual inter-
course, explained Dr. zur Hausen and
his wife Ethel-Michele de Villiers, PhD,
both of DKFZ Heidelberg.

Papillomaviruses, as well as human
herpes and Epstein-Barr viruses (EBV),
polyomaviruses, and retroviruses, cause
cancer in a direct way: by inserting their
genes into the DNA of human cells. With
a latency of a few years to a few decades,
the proteins formed through expression
stimulate malignant growth by altering
the regulating host gene.

Acid radicals
However, viruses — just like bacteria
and parasites — can also indirectly trig-
ger cancer. One mechanism for this
triggering is the disruption of immune
defenses, as shown by the sometimes
drastically increased tumor incidence
with AIDS or with immunosuppres-
sants after transplants. Chronic in-
flammation is a second mechanism
that generates acid radicals and there-
by causes random mutations in repli-
cating cells. Examples include stom-
ach cancer caused by Helicobacter
pylori and liver cancer caused by
Schistosoma, liver fluke, and hepatitis
B and C viruses.

According to Dr. de Villiers and

Dr. zur Hausen, there are good rea-
sons to believe that other pathogens
could cause chronic inflammation and
thereby lead to cancer. Epidemiologic
data suggest that dairy and meat prod-
ucts from European cows (Bos taurus)
are a potential source. This is because
colon cancer and breast cancer com-
monly occur in places where these
foods are heavily consumed (that is,
in North America, Argentina, Europe,
and Australia). In contrast, the rate is
low in India, where cows are revered
as holy animals. Also noteworthy is
that women with a lactose intolerance
rarely develop breast cancer.

Viral progeny

The researchers found single-stranded
DNA rings that originated in viruses,
which they named bovine meat and
milk factors (BMMF), in the intestines
of patients with colon cancer. They re-
ported, “This new class of pathogen
deserves, in our opinion at least, to
become the focus of cancer develop-
ment and further chronic diseases.”
They also detected elevated levels of
acid radicals in these areas (that is,
oxidative stress), which is typical for
chronic inflammation.

The researchers assume that in-
fants, whose immune system is not
yet fully matured, ingest the BMMF
as soon as they have dairy. Therefore,
there is no need for adults to avoid
dairy or beef because everyone is in-
fected anyway, said Dr. zur Hausen.

‘Breast milk is healthy’

Dr. de Villiers and Dr. zur Hausen
outlined more evidence of cancer-trig-
gering pathogens. Mothers who have
breastfed are less likely, especially af-
ter multiple pregnancies, to develop
tumors in various organs or to have
MS and type 2 diabetes. The authors
attribute the protective effect to oli-
gosaccharides in breast milk, which
begin to be formed midway through
the pregnancy. They bind to lectin
receptors and, in so doing, mask the
terminal molecule onto which the vi-
ruses need to dock. As a result, their
port of entry into the cells is blocked.
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The oligosaccharides also protect
the baby against life-threatening in-
fections by blocking access by rota-
viruses and noroviruses. In this way,
especially if breastfeeding lasts a long
time — around 1 year — the period of
incomplete immunocompetence is

bridged.

Colon cancer
To date, it has been assumed that
around 20% of all cancerous diseases
globally are caused by infections, said
the researchers. But if the suspected
BMMF cases are included, this figure
rises to 50%, even to around 80%, for
colon cancer. If the suspicion is con-
firmed, the consequences for preven-
tion and therapy would be significant.
The voice of a Nobel prize winner
undoubtedly carries weight, but at the
time, Dr. zur Hausen still had to con-
vince a host of skeptics with his dis-
covery that a viral infection is a major
cause of cervical cancer. Nonetheless,
some indicators suggest that he and
his wife have found a dead end this
time.

Institutional skepticism

When his working group made the
results public in February 2019, the
DKEFZ felt the need to give an all-clear
signal in response to alarmed press re-
ports. There is no reason to see dairy
and meat consumption as something
negative. Similarly, in their first joint
statement, the BfR and the MRI judged
the data to be insufficient and called
for further studies. Multiple research
teams began to focus on BMMF as a
result.

The findings presented in a second
statement by the BfR and MRI at the
end of November 2022 contradicted
the claims made by the DKFZ sci-
entists across the board. In no way
do BMMF represent new pathogens.
They are variants of already known
DNA sequences. In addition, they are
present in numerous animal-based
and plant-based foods, including
pork, fish, fruit, vegetables, and nuts.

BMMEF do not possess the ability
to infect human cells, the institutes
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said. The proof that they are damag-
ing to one’s health was also absent. It
is true that the incidence of intestinal
tumors correlates positively with the
consumption of red and processed
meat — which in no way signifies cau-
sality — but dairy products are linked
to a reduced risk. On the other hand,
breast cancer cannot be associated
with the consumption of beef or dairy.

Therefore, both institutes recom-
mend continuing to use these prod-
ucts as supplementary diet for infants
because of their micronutrients. They
further stated that the products are
safe for people of all ages.

Association with MS?
Unperturbed, Dr. de Villiers and Dr.
zur Hausen went one step further.
They posited that MS is also associ-
ated with the consumption of dairy
products and beef. Here too geograph-
ic distribution prompted the idea to
look for BMMEF in the brain lesions of
patients with MS. The researchers iso-
lated ring-shaped DNA molecules that
proved to be closely related to BMMF
from dairy and cattle blood. “The re-
sult was electrifying for us.”
However, there are several other
factors to consider, such as vitamin
D3 deficiency. This is because the
incidence of MS decreases the fur-
ther you travel from the poles toward
the equator (that is, as solar radiation
increases). Also, EBV clearly plays a
role because patients with MS display
increased titers of EBV antibodies.
One study also showed that people in
Antarctica excreted reactivated EBV in
their saliva during winter and that vi-
tamin D3 stopped the viral secretion.
Under these conditions, the re-
searchers hypothesized that MS is
caused by a double infection of brain
cells by EBV and BMMF. EBV is reac-
tivated by a lack of vitamin D3, and
the BMMF multiply and are eventu-
ally converted into proteins. A focal
immunoreaction causes the Schwann
cells and oligodendrocytes to mal-
function, which leads to the destruc-
tion of the myelin sheaths around the
nerve fibers. NR
—Angela Speth, MD
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