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We read with interest the article by Zuluaga et al.,1 which used the uniquely valuable Barcelona
CIS (clinically isolated syndrome) cohort.2 However, evolving multiple sclerosis (MS) di-
agnostic and treatment landscapes must be taken into account when using this cohort to inform
current practice.

Of those included in the analysis,1 47%did not have a second clinical attack, 39%did notmeet the
McDonald 2010 criteria, and 32% did not meet the Barkhof criteria for the diagnosis ofMS. This

Editors’ note: Menarche, pregnancies, and breastfeeding do not
modify long-term prognosis in multiple sclerosis
In the article, “Menarche, pregnancies, and breastfeeding do not modify long-term prog-
nosis in multiple sclerosis,” Zuluaga et al. reported that age at menarche, pregnancy before
or after the diagnosis of clinically isolated syndrome (CIS), and breastfeeding did not
substantially modify the risk of progressing to clinically definite multiple sclerosis (CDMS)
or disability accrual per the Expanded Disability Status Scale (EDSS) in a cohort of 501
female participants with CIS. In response, Drs. Jokubaitis and Dobson argued that the
patients with CDMS should be examined separately for the EDSS outcomes because
a substantial proportion of the overall cohort did not have a second clinical attack and did
notmeet either theMcDonald 2010 or Barkhof criteria forMS. They seek additional details
regarding the propensity score–matched score analysis because a smaller number of
matched pairs could limit the generalizability of the results. In addition, they noted that the
analyses for the association of pregnancy and breastfeeding on time to EDSS 3.0 were not
adjusted for relapse and that the differences between exclusive breastfeeding and mixed
feeding strategies merit further exploration in prospective studies. They also argue that the
harmful effects of suspending disease-modifying treatments (DMTs) in those with ag-
gressive disease who become pregnant should be considered. Responding to these com-
ments, Drs. Tintoré et al. noted that they built the model for time to EDSS 3.0 over the
CDMS subcohort, in addition to providing further details of the propensity score–matched
analyses. They reported additional analyses for the adjusted hazard ratio for pregnancy (but
not for breastfeeding) on considering the annualized relapse rate over the first 3 and 5 years
of disease and acknowledged that additional details of breastfeeding were unavailable.
Regarding the problem of suspending DMTs in pregnant patients, they noted that they are
analyzing a subgroup of women treated with natalizumab or fingolimod. As greater
numbers of young women become eligible for DMTs with more inclusive revisions of the
McDonald criteria, neurologists are likely to encounter challenging questions about the
association of pregnancies and breastfeeding with MS disease activity, and the attendant
DMT-related dilemmas, in their practice.
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raises questions about cohort baseline heterogeneity because 2 of the primary outcomemeasures
are confirmed Expanded Disability Status Scale (EDSS) 3.0 or 6.0. There is an argument in favor
of examining the clinically definite multiple sclerosis (CDMS) cohort separately to the non-
CDMS cohort.

Regarding the propensity score-matched analyses, we are interested to know the matching
strategy used, how many matched pairs were included in this analysis, the matching ratio, the
median follow-up duration, and censoring strategy. Only 142 respondents had pregnancies after
a CIS1; it is thus possible that fewer than 142 matched pairs were included, limiting the gen-
eralizability of these results.

It appears that the analyses of the impact of pregnancy and breastfeeding on time to EDSS 3.0
were not adjusted for relapse. Relapse, particularly early in the disease phase, and relapse recovery
are among the strongest predictors of future disability accumulation.3,4

Breastfeeding was studied as both a dichotomous variable (breastfeeding vs not) and a time-
dependent event.1 However, exclusive breastfeeding may be protective in a way that mixed
feeding is not.5 A truly prospective design is required to address the subtleties of this question.

The authors concluded that MS prognosis is not significantly affected by pregnancy once all
other variables are considered.1 However, in the current era of highly active disease-modifying
treatment (DMT) use, pregnancy does not occur in isolation. The potentially harmful effects of
suspending DMT in those with aggressive disease must be taken into account when discussing
family planning in MS. We look forward to future studies to help answer the questions that this
study raises, which is of prime importance to women with MS.
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We thank Drs. Jokubaitis and Dobson for the comment on our article.1

We built the model for the time to Expanded Disability Status Scale (EDSS) 3.0 over the
clinically definite multiple sclerosis (CDMS) subcohort. The adjusted hazard ratio (aHR [CI
95%]) associated to pregnancy is aHR = 1.26, CI 95% (0.62, 2.59).

Regarding the propensity score–matched analyses, we decided to perform inverse probability
(IP) weighting to create the new pseudocohort to minimize the association between covariates
and pregnancy status. Thus, no matching was performed, but we assigned IP weights to each of
the patients in the cohort. The probability of being pregnant at any time, given the set of
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covariates, was estimated via a logistic regression adjusted for age at clinically isolated syndrome
(CIS), topography of the CIS, oligoclonal bands (OB), number of T2 baseline lesions, treat-
ment status (as time dependent), number of T2 lesions at first year, and CDMS (as time
dependent).

We totally agree with the issue noted about not adjusting for relapse in the analyses of impact of
pregnancy and breastfeeding on time to EDSS 3.0. Incorporating relapses in the adjusted model
is key to predict disability. The adjusted hazard ratio for pregnancy, considering the annualized
relapse rate over the first 3 years of disease, is aHR = 1.15, CI 95% (0.56, 2.36). When
computing the annualized relapse rate within the first 5 years of disease, we obtain an aHR =
1.45, CI 95% (0.70, 3.02). A further step that we are exploring for this analysis is to include
relapses as a time-varying event with the aim of approaching in a more realistic way the dynamic
nature of the disease. We also agree that future research must focus on more precise modalities
of breastfeeding, such as mixed or exclusive breastfeeding. Unfortunately, this information was
missing in our study.1

In the era of high-efficacy drugs, suspending disease-modifying treatments may be harmful for
patients with aggressive multiple sclerosis. To answer the questions our study raised, we are in
the process of independently analyzing a subgroup of pregnant women treated with natalizu-
mab or fingolimod.

1. Zuluaga MI, Otero-Romero S, Rovira A, et al. Menarche, pregnancies, and breastfeeding do not modify long-term prognosis in multiple
sclerosis. Neurology 2019;92:e1507–e1516.
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Editors’ note: Teaching NeuroImages: A rare case of Jacobsen
syndrome with global diffuse hypomyelination of brain
In the article “Teaching NeuroImages: A rare case of Jacobsen syndrome with global diffuse
hypomyelination of brain,” Patel et al. presented MRI fluid-attenuated inversion recovery
(FLAIR) images at 18months and 3 years of age in a boywith Jacobsen syndrome due to an
11q23-11q24 deletion. The images showed improvement in white matter abnormalities,
which were termed hypomyelination by the authors. In response, Wolf et al. argued that
hypomyelination is a permanentmyelin deficit and is associated with a less hyperintense T2
white matter signal than is seen in this patient. They noted that the patient’s deletion
encompasses HEPACAM, a gene for which haploinsufficiency is associated with leuko-
dystrophy that improves with time. They noted that the case is representative of limitations
in extant classifications of leukodystrophies as either hypomyelinating or demyelinating.
Responding to these comments, Patel et al. agreed that HEPACAM loss of function may
account for some of the imaging abnormalities in Jacobsen syndrome but noted that
macrocephaly and cysts (classical findings with HEPACAM mutations) are not typically
seen in this syndrome. They noted that the original neuroradiologist interpretation termed
the findings as global diffuse hypomyelination. This exchange highlights current uncer-
tainties in the terminology surrounding the white matter abnormalities, particularly in the
pediatric population.
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Reader response: Teaching NeuroImages: A rare case of Jacobsen
syndrome with global diffuse hypomyelination of brain
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Neurology® 2020;94:458. doi:10.1212/WNL.0000000000009070

With interest we read the report by Patel et al.1 concerning a patient with Jacobsen syndrome
due to an 11q23–11q24 deletion and MRI evidence for leukodystrophy with improvement at
a follow-up, substantiated by FLAIR images. The authors claimed that these abnormalities
represent hypomyelination. Hypomyelination is defined as a significant and permanent myelin
deficit.2 Its MRI appearance is characterized by a diffusely hyperintense T2 white matter (WM)
signal, which is less high than the signal in other leukodystrophies2,3 and certainly less high than
the WM signal in the patient discussed here,1 who has strongly T2-hyperintense WM signal
abnormalities.

The chromosomal deletion encompasses HEPACAM. Heterozygous and biallelic mutations in
this gene cause megalencephalic leukodystrophy with subcortical cysts (MLC), a vacuolating
leukodystrophy with macrocephaly. In dominantHEPACAMmutations, the leukodystrophy
improves over time.4 In Jacobsen syndrome,HEPACAM haploinsufficiency was earlier assumed
to cause leukodystrophy.5

Why did the authors classify their case as hypomyelination? Many neurologists still categorize
leukodystrophies in hypomyelinating and demyelinating disorders.3 Perhaps the MRI im-
provement, not compatible with a demyelinating (progressive) disorder, prompted them to
label this leukodystrophy hypomyelination? This case nicely illustrated that not all leukodys-
trophies are progressive and that there are more leukodystrophy categories beyond hypo-
myelination and demyelination.3

1. Patel H, Kumar A, Raymond G, Mainali G. Teaching NeuroImages: a rare case of Jacobsen syndrome with global diffuse hypo-
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We thank Drs. Wolfe and Van der Knaap for their insightful comment, on our Teaching
NeuroImages study,1 and clarification of their precise definition of hypomyelinating
disorders. We agree that HEPACAM loss of function may account for some of the issue
in imaging in Jacobsen syndrome, but it does not appear to be the entire explanation,
given the lack of macrocephaly or cysts in most patients reported. Regarding the hypo-
myelination classification, this was derived from the original radiology report, interpreted
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by the neuroradiologist, as a global diffuse hypomyelination with mild diffuse brain atrophy.
Further longitudinal studies would certainly be of interest.

1. Patel H, Kumar A, Raymond G, Mainali G. Teaching NeuroImages: a rare case of Jacobsen syndrome with global diffuse hypo-
myelination of brain. Neurology 2019;92:e1665–e1666.

Copyright © 2020 American Academy of Neurology

CORRECTIONS

Clinical and neural responses to cognitive behavioral therapy for
functional tremor
Neurology® 2020;94:459. doi:10.1212/WNL.0000000000008714

In the article “Clinical and neural responses to cognitive behavioral therapy for functional tremor”
by Espay et al.,1 the full author’s name should have appeared throughout as W. Curt LaFrance, Jr.
The authors regret the error.

Reference
1. Espay AJ, Ries S, Maloney T, et al. Clinical and neural responses to cognitive behavioral therapy for functional tremor. Neurology 2019;

93:e1787–e1798.

Clinical risk factors in SUDEP
Anationwide population-based case-control study
Neurology® 2020;94:459. doi:10.1212/WNL.0000000000009154

In the article “Clinical risk factors in SUDEP: A nationwide population-based case-control
study” by Sveinsson et al.,1 the bottom box in figure 1 should read “n = 255” and the fifth box
down on the right should read “Controls.” The editorial staff regret the errors.

Reference
1. Sveinsson O, Andersson T, Mattsson P, Carlsson S, Tomson T. Clinical risk factors in SUDEP: a nationwide population-based case-

control study. Neurology 2020;94:e419–e429.

Genetic determinants of disease severity in the myotonic dystrophy
type 1 OPTIMISTIC cohort
Neurology® 2020;94:459. doi:10.1212/WNL.0000000000008715

In the article “Genetic determinants of disease severity in the myotonic dystrophy type 1
OPTIMISTIC cohort” by Cumming et al.,1 the study funding section should have read “Study
funded by European Union’s Seventh Framework Programme (FP7/2007–2013) under grant
agreement number 305697 (the OPTIMISTIC project), the Wellcome Centre for Mito-
chondrial Research (ref 203105/Z/16/Z)), and donations to the DGM group from the
Myotonic Dystrophy Support Group. The funders had no role in the study design, data
collection, analysis, interpretation of data, writing the report, or decisions regarding when to
submit publications.” The authors regret the error.

Reference
1. Cumming SA, Jimenez-Moreno C, Okkersen K, et al. Genetic determinants of disease severity in the myotonic dystrophy type 1

OPTIMISTIC cohort. Neurology 2019;93:e995–e1009.

Neurology.org/N Neurology | Volume 94, Number 10 | March 10, 2020 459

Author disclosures are available upon request (journal@neurology.org).

Copyright © 2020 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/n
mailto:journal@neurology.org


DOI 10.1212/WNL.0000000000008714
2020;94;459 Published Online before print February 10, 2020Neurology 

Clinical and neural responses to cognitive behavioral therapy for functional tremor

This information is current as of February 10, 2020

Services
Updated Information &

 http://n.neurology.org/content/94/10/459.1.full
including high resolution figures, can be found at:

References
 http://n.neurology.org/content/94/10/459.1.full#ref-list-1

This article cites 1 articles, 1 of which you can access for free at: 

  
Permissions & Licensing

 http://www.neurology.org/about/about_the_journal#permissions
its entirety can be found online at:
Information about reproducing this article in parts (figures,tables) or in

  
Reprints

 http://n.neurology.org/subscribers/advertise
Information about ordering reprints can be found online:

rights reserved. Print ISSN: 0028-3878. Online ISSN: 1526-632X.
1951, it is now a weekly with 48 issues per year. Copyright © 2020 American Academy of Neurology. All 

® is the official journal of the American Academy of Neurology. Published continuously sinceNeurology 

http://n.neurology.org/content/94/10/459.1.full
http://n.neurology.org/content/94/10/459.1.full#ref-list-1
http://www.neurology.org/about/about_the_journal#permissions
http://n.neurology.org/subscribers/advertise

