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With great interest we have read the comment of Sehr 
et  al.1 on our study: The majority of natalizumab-
treated MS patients have high natalizumab concentra-
tions at time of re-dosing.2

In our research, we find similar results as earlier pre-
sented by Sehr et al.,3 a mean natalizumab trough con-
centration in a 4-week infusion interval above 15 µg/
mL and a large variation inter-individually but stable 
concentrations intra-individually.2 The study of Sehr 
et al.3 complements our results with cell-bound natali-
zumab and alpha-4 integrin receptor saturation data.

As inter-individual free natalizumab concentrations 
can widely differ between patients, we fully agree with 
Sehr et al. that personalized-based natalizumab treat-
ments should be explored in clinical trials. When con-
sidering personalizing natalizumab treatment, there are 
two relevant options: to alter the dose to the individual 
patient or to alter the infusion interval. Although both 
options should be explored, we would like to underline 
the patients’ interest; a personalized infusion interval 
will decrease the frequent hospital visits and therefore 
may likely increase the patients’ quality of life. Also, 
fewer hospital visits will decrease hospital costs.

Natalizumab blocks alpha-4 integrin, and the concen-
tration of natalizumab just before the next infusion 
will be most critical with respect to blocking capacity. 
Both interval prolongation and dose reduction will 
result in reduced trough levels, and one option is not a 
priori preferred over the other with respect to satura-
tion of alpha-4 integrin.

If the natalizumab concentration is an important factor 
in relation to receptor blocking, there is room for 

individualized dosing regimens, given that standard 
dosing results in substantial variation in natalizumab 
trough levels. It is this variation that could be explored 
in order to arrive at dosing schemes tailored to the 
individual patient. We expect receptor saturation an 
important parameter in this respect, which we antici-
pate to be correlated with concentrations of serum 
natalizumab.

Sehr et  al. opt for a personal dose–dependent treat-
ment and address an important point that alpha-4 inte-
grin receptor saturation should be constant and not 
drop with longer infusion intervals. Muralidharan 
et al.4 showed in extensive data on natalizumab phar-
macokinetics and pharmacodynamics that alpha-4 
integrin saturation overall stayed above 80% if free 
natalizumab concentration was above 10 µg/mL. 
When the infusion interval is concentration-guided 
and trough concentration is kept above 10 µg/mL, the 
saturation is expected to remain stable (above 80%). 
The extent to which a receptor saturation of >70%–
80% is required for optimal drug efficacy remains 
poorly investigated; the patients described by Sehr 
et al. receiving a 5-week infusion interval (N = 18) and 
a 8-week infusion interval (N = 18) were clinically 
stable with a mean trough receptor saturation of 
55.2% and 34%, respectively.

In conclusion, we would like to thank Sehr et al. for 
their interesting comment. We agree that personalized 
natalizumab treatment should be explored in clinical 
trials, either by a personalized dose or altered infusion 
interval, given that free natalizumab concentration 
remains above a certain threshold to maintain stable 
alpha-4 integrin receptor saturation.

Declaration of Conflicting Interests
The author(s) declared the following potential con-
flicts of interest with respect to the research, 
authorship, and/or publication of this article: 
Z.L.E.v.K. has no conflicts of interest. T.R. has 
received speaking fees from Pfizer and AbbVie. 
J.K. has received speaker and consulting fees from 
Merck-Serono, Biogen Idec, TEVA, Genzyme, 
Roche and Novartis.

Multiple Sclerosis Journal

2018, Vol. 24(6) 822–823

DOI: 10.1177/ 
1352458517734073

© The Author(s), 2017.  

Reprints and permissions:  
http://www.sagepub.co.uk/
journalsPermissions.nav

https://journals.sagepub.com/home/msj
mailto:Tjalf.Ziemssen@uniklinikum-dresden.de
https://journals.sagepub.com/home/msj
https://journals.sagepub.com/home/msj
https://uk.sagepub.com/en-gb/journals-permissions
https://uk.sagepub.com/en-gb/journals-permissions
https://doi.org/10.1177/1352458517734073


journals.sagepub.com/home/msj	 823

Funding
The author(s) received no financial support for  
the research, authorship, and/or publication of this 
article.

References
	1.	 Sehr T, Proschmann U, Thomas K, et al. Letter to the 

editor on the paper: “The majority of natalizumab-
treated MS patients have high natalizumab 
concentrations at time of re-dosing.” Mult Scler 2018; 
24: 820–822.

	2.	 Van Kempen ZL, Leurs CE, Witte BI, et al. The 
majority of natalizumab-treated MS patients have high 
natalizumab concentrations at time of re-dosing. Mult 
Scler 2018; 24: 805–810.

	3.	 Sehr T, Proschmann U, Thomas K, et al. New  
insights into the pharmacokinetics and 
pharmacodynamics of natalizumab treatment for 
patients with multiple sclerosis, obtained from clinical 
and in vitro studies. J Neuroinflammation 2016;  
13: 164.

	4.	 Muralidharan KK, Kuesters G, Plavina T, et al. 
Population pharmacokinetics and target engagement 
of natalizumab in patients with multiple sclerosis. 
J Clin Pharmacol 2017; 57: 1017–1030.

Zoé LE van Kempen1, Theo Rispens2 and 
Joep Killestein1

1�Department of Neurology, Amsterdam Neuroscience, 
VUmc MS Center Amsterdam, VU University 
Medical Center, Amsterdam, The Netherlands

2�Department of Immunology, Landsteiner Laboratory, 
Sanquin Research, Amsterdam, The Netherlands

Correspondence to: 
ZLE van Kempen 
Department of Neurology, Amsterdam Neuroscience, 
VUmc MS Center Amsterdam, VU University Medical 
Center, De Boelelaan 1117, 1081 HV Amsterdam, The 
Netherlands. 
z.vankempen@vumc.nl

Visit SAGE journals online 
journals.sagepub.com/
home/msj

 SAGE journals

ZLE van Kempen and T Rispens et al.

https://journals.sagepub.com/home/msj
https://journals.sagepub.com/home/msj
https://journals.sagepub.com/home/msj

