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Patients’ Forum 

My trial and training journey in X-linked myotubular myopathy: 

mountains and valleys 

1

m

r

t

t

I

m

n

t

n

w

c

2

t

c

a

t

t

a  

h

Z

a

p

d

i

e

s

o

d

o

d

b  

t

t

a

n

e

h

a

w

i

D

p

o

t

t

t

w

s

c

m

t

l

g

u

m

i

d

I

d

a

(

e

W

w

c

s

m

t

h

l

l

w

o

h

0

. Introduction 

In this Patients’ Forum, a patient with X-linked myotubular 

yopathy (XLMTM), describes the tremendous effects he has 

eached by very dedicated physical training with his physical 

herapist. He was motivated to start training when included in 

he Unite-CNM trial at the onset of the COVID-19 pandemic. 

t illustrates the potential of physical training in congenital 

yopathies, the importance of intrinsic motivation, and the 

eed to standardize physical training during clinical trials. His 

estimonial is followed by a commentary of the (pediatric) 

eurologists, physical therapist and rehabilitation specialist that 

ere involved in the clinical care and natural history study and 

linical trial he participated in. 

. My trial and training journey 

I would like to share my recent experience with physical 

raining to encourage others and to raise awareness among 

linicians performing clinical research. 

I am a 23-year-old Dutchman who suffers from XLMTM, among 

 whole list of other things. As will become painfully evident in 

his piece, I am not a scientist or anyone with any credibility in 

he medical field beyond my personal life experience, though I 

m quite certain that by now I have spent more of my time in

ospitals than some doctors. 

Besides studying law, I am currently an active member of 

NM – Zusammen Stark! e.V., the Dutch-German-Austrian family 

ssociation for centronuclear myopathies. I am part of the 

harmaceutical contact group, which is in charge of maintaining 

ialogue with the pharmaceutical companies that have an interest 

n centronuclear myopathies. It is also ZNM – Zusammen Stark! 

.V. for which I attended the EURODIS open academy summer 

chool on Medicines Research & Development. I gained a lot 

f information about the legal and procedural side of drug 

evelopment and built a strong network. This is very useful for 

ur association today. With introductions out of the way, and the 

escription of my medical history covered by my neurologist (see 

elow) I will for my part just be sticking to my story, so let’s get

o it. 

When I was younger, I never really saw much point to 

raining, beyond some general maintenance exercises. I was never 

 particularly motivated child or teenager and saw exercise as 
ttps://doi.org/10.1016/j.nmd.2024.01.008 
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othing more than daunting, painful, and exhausting. I welcomed 

very opportunity to skip my weekly physio exercise session. 

Around late 2015 I was recruited for NatHis-CNM, a natural 

istory study in Belgium with the hope that this would serve 

s a gateway for recruitment into one of the clinical trials that 

here up and coming in our disease. This eventually happened 

n late 2019 when I was recruited into the Unite-CNM trial by 

ynacure. 

I suppose that this was the first time the idea of training 

opped into my mind. My goal was to make the most of the 

pportunity. I thought that if I started working out long before 

he trial, this would be my baseline and I would be allowed 

o continue to do so during the trial, which would allow me 

o make the most of whatever muscle enhancing medicine they 

ere injecting me with. I think it was 2017 or 2018 when I first 

tarted walking a few times a week. Back then I could walk 500 m 

omfortably, with a maximum walking radius of 1 km. 

Quickly after I started my walking routine COVID-19 hit. Like 

any others I was very afraid of what getting COVID would mean, 

hinking that it might even be what kills me, as back then my 

ungs were operating at about 30 % capacity. I made the decision to 

o in full self-lockdown, staying in my room for about 15 months, 

ntil I could get my first vaccination. This fear however kicked my 

otivation into gear. As I doubled down on my workout sessions 

t took me about a year (2021) before I could walk 2 km with 

ifficulty. Two km would later become my lax workout session as 

 kept adding to the regime. Aside from walking, I also started 

oing bicep, triceps, shoulder, and back exercises to my routine 

s well as adding a backpack with weight to some of my walks 

ranging from 2 to 4 kg). Over those first months my increase in 

nergy and physical strength where already becoming apparent. 

hich boosted my motivation even further. In 2021 my motivation 

ould gain another boost as the dosing of the Unite-CNM trial 

ould finally commence. 

At the baseline visit of the trial, I filled out a goal attainment 

cale, where I had to decide what the study drug had to do for 

e to consider it effective. The goals I defined were impossibilities 

o achieve naturally in my life and included: lying in bed without 

aving to use my inhaler for respiratory relief and being able to 

ive my life without crippling exhaustion all the time. My more 

udicrous goals included walking 5 km and getting up from prone 

ithout any form of aid. During the eight weeks of dosing, I kept 

n increasing my training. Six weeks into the trial I managed hit 
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Fig. 1. Maximum walking distance in m in one walk, measured by the patient based on his notes and estimates, presented for each quarter. 
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y new record of 3 km, which was a huge victory, and one that, 

ack then, I attributed at least partly to the effects of the clinical 

rial, something that would later be disproven. In the first half of 

022, the trial was discontinued due to side effects in some of 

he patients enrolled. This was a major hit to my motivation and 

eneral mental health. 

In that span of years, I had also lost most of the hearing in

y left ear due to cholesteatoma, for which I had to have surgery. 

urgery, after which I suffered from a bad and unexplainable case 

f postoperative cognitive dysfunction to a point where I couldn’t 

nd words and could barely finish a sentence for about two 

onths. It was also around this time where I suffered my first bout 

f COVID which absolutely wrecked all the progress I had made. 

fter my spell of covid I got back into the metaphorical saddle as 

 was determined to get back what I had lost. This proved useless 

s I got a second bout of COVID only a few months later. After 

ecovering from my second run-in with COVID, when on vacation, 

 fell down some step s and broke my foot and damaged my ankle

igaments. On top of that I also received the news that the kidney 

tones that had been discovered back in 2012, had grown and 

ould require me to undergo further surgery, something I had 

ecome more than a bit afraid of after having finally recovered 

rom my brain issues. 

Because of all this I was forced to quit two bachelor studies 

nd for those three years, bit by bit, everything seemed to be 

lowly falling apart. Nevertheless, I kept up my training. After 

very setback I grabbed my bag and hit the road. In those years 

hat was the only control I had over my own life, the only way

o give myself a fighting chance in an ultimately unwinnable war. 
24
otable is also that in 2022 I finally conceded and got back in 

ouch with my old physiotherapist. On top of my almost daily 

ome workouts, I go there twice a week to use their gym under 

uidance for the exercises that are difficult for me to do alone. 

022 was also the year where I managed to improve my record 

ver so slightly to 3.3 km, this time without any placebo effect 

laying tricks on me in the back of my mind. 

Whatever the case, my three years were capped off by bad 

neumonia in the early spring of 2023, which saw me hospitalized 

or a week. By that time, I had already built up quite a bit with

y training again, and even though it was the worst case of 

neumonia I can remember, I managed to not lose my ability to 

alk for the first time. 

I got back to training right away, even before I was out of the 

ospital, I had my parents sneak in my dumbbells so I could get 

ight back to work. And so, with my oxygen mask still on my face, 

 started to work out. That summer I doubled my training again, 

ncorporating a full range of body exercises and cardio workouts. I 

lso did some research into diet and hydration and made a huge 

hange there as well. Within two and a half months out of the 

ospital I set my new walking record at 7.2 km, this is a more 

han 100 % distance increase from the 1 km at which I started 

y training journey three years back ( Fig. 1 ). For the first time 

n 18 years, I am also capable of getting up from being prone 

n the ground without any aid. My respiration over my years 

f consistent exercise has improved and my overall strength and 

nergy have also increased considerably. Marking the attainment 

f all my trial goals to some extent, even blowing some out 

f the water outright. I have come to love the discomfort that 
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y training brings, and I know that those daily discomforts will 

often the blow of the inevitable next setback. I am stunned 

very day at how much progress I have made, and catch myself 

elling people constantly that, if this had been the result of that 

rug tested in the clinical trial, I would have called it a miracle 

rug. 

I also think it is important to note how much it has done for 

y mental health. I have always been a ‘figure it out on your 

wn’ kind of guy, and even though talking about things is nice, 

y training has been my real therapy, my way to stick it to my 

ysfunctional body and take matters into my own hands. That and, 

 find it is hard to feel negative with all the endorphins in your 

rain pumping nonstop from constant exercise. 

There is one final note I want to emphasize: I am doing this out 

f my own motivation , these results are those of three years hard 

isciplined work. Work you cannot commit to without an intrinsic 

otivation to do so. The last thing I want this piece to do is make

he lives of children with muscle diseases even tougher by having 

heir parents read this and force their children into some Olympic 

rmy bootcamp. I was a child with XLMTM not too long ago and 

now all too well that as a child with a disability your life is rough

nough as is. But for those that have read this article and did not 

now this was even possible and want to do it, know these things: 

otivation is temporary, Discipline is forever. Grit your teeth and 

et to work. 

.1. The (pediatric) neurologists’ perspective (LS and NCV) 

This patient is now a 23-year-old man with XLMTM, a 

are form of congenital myopathy that affects 1/50,0 0 0 male 

ewborn. [1] Recently, a gene therapy trial using an AAV8 vector 

arrying MTM gene demonstrated the possibility of very significant 

mprovement in children, but unfortunately associated with a 

ignificant risk of fatal acute liver failure. [2] He was born 

fter a full-term pregnancy. Postnatally, he was hypotonic and 

eeded ICU support. His-first years were characterized by motor 

evelopment delay, recurrent pneumonias, and failure to thrive 

or which nasogastric tube feeding was provided in childhood. 

urgical correction of external eye movements for strabismus 

as performed at the age of 5 years, and an orchidopexy was 

erformed at the age of 12 years. 

XLMTM was diagnosed at the age of twelve with a muscle 

iopsy showing multiple centralized nuclei. DNA testing (age 

2) showed a missense change in the MTM1 gene: c.1496G > T 

p.(Trp499Leu)). This was classified as likely pathogenic, based on 

he evolutionary conserved amino acid and previous report of a 

utation in the same codon. [3] 

Other medical conditions diagnosed were hypercalciuria, 

rolithiasis, recurrent urinary tract infections, and migraine which 

ere medically treated. Furthermore, asthma and osteoporosis 

ere diagnosed and treated. Regular respiratory follow-up by the 

entre for home ventilation and the local pneumologist showed 

espiratory weakness (FVC 29 to 36 %) but no signs of nocturnal 

ypoventilation. At the age of 20, a cholesteatoma of his left 

ar was diagnosed, for which he was operated on at the age 

f 21 (endaural approach with chain reconstruction of left ear; 

eneral anesthesia, September 2021). At the age of 22 he was 

perated on because of urolithiasis (left ureterorenoscopy; general 

nesthesia, October 2022). He [had] suffered two episodes of 

OVID (November 2021; March 2022). 

He attended regular elementary and secondary school and 

articipated in social activities. With his parents, he has travelled 

o various countries, enjoying the exchange with various cultures. 

e started studying English at the age of 19, but the prospect 

f the physical challenges of being a teacher and physical 
25
urden of studying at university in general made him change 

is career plans. His-plans to study law were delayed due to 

he consequences of the COVID pandemic, the burden of trial 

articipation and intercurrent illnesses, but is currently going 

ell. 

At the age of 16, he was included in the natural history 

tudy in Belgium: Prospective Natural History Study of Patients 

ith Myotubular Myopathy and Other CentroNuclear Myopathies 

NatHis-CNM; NCT03351270). In comparison with other patients- 

e presented with a relatively mild form as he was able to walk 

ndependently and was overall pretty stable during the course of 

he study [4] 

Subsequently, he was invited to participate in the Unite-CNM 

rial in Nijmegen, the Netherlands: Early Phase Human Drug 

rial to Investigate Dynamin 101 (DYN101) in Patients ≥ 16 

ears With Centronuclear Myopathies (Unite-CNM; NCT04033159). 

hysical examination at baseline (early 2020, age 19) showed 

eneralized muscle weakness, with shoulder abduction MRC2, 

lbow flexion and extension MRC3, and hip flexion and extension 

RC2 and strength in lower legs MRC3. He could walk short 

istances without support but used an electric wheelchair for 

onger distances. The first dosing was planned in March 2020 

ut postponed because of the onset of the corona pandemic. He 

eceived the first dose in August 2020, as part of cohort SAD1. The 

ultiple dosing phase started in January 2022 and was halted in 

pril 2022. 

The delay of the trial onset and the COVID pandemic initiated 

 strong urge in him to remain as fit as possible and was a good

otivator for training. This has resulted in a dramatic increase in 

aximal walking distance. Functional improvements in daily life 

ncluded an improved rising from a chair and stair climbing. Since 

art of the improvement took place during the trial participation, 

he patient initially understood this as a study drug effect. He 

as in the low-dose group and the increase reached afterwards 

as much larger, making this very unlikely. His-report illustrates 

he need to standardize physical training during clinical trials to 

revent a bias. 

.2. The physical therapist perspective (CvG) 

I graduated as a musculoskeletal therapist, profile manual 

herapy. This means that throughout the week I am mainly 

oncerned with people who have issues with their musculoskeletal 

ystem. In addition, due to my personal sports interest, I often 

eal with sport-related injuries. As such, I have experience 

nd knowledge of manual therapeutic treatments and exercise 

rograms aimed at rehabilitation after such sports injuries. My 

xpertise regarding neuromuscular disorders is however limited. 

herefore, when this patient first came to our practice, my team 

nd I considered other options. After discussing it, however, 

e decided to treat him. Firstly, he has a lot of experience 

nd knowledge about his condition and is very capable of 

ommunicating what he can and cannot do. Furthermore, he is 

n touch with the specialized neuromuscular team in the hospital. 

inally, he lives within walking distance of our practice and there 

s no other practice nearby. 

I first met him when I started working at this practice in 

015. At this stage he was a teenager (15 to 17 years) and in our

eam we knew him as a recalcitrant young man who preferred 

alking to training, wasting as little energy as possible on physical 

xercise. We spent a lot of time trying to motivate him and get 

im to commit to the training program but ultimately with only 

ittle success. We managed to maintain his capabilities but did 

ot make any improvement. The absence of long-term success 

esulted in his withdrawal from therapy after 2017. When good 
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esults are not achieved and any growth or build-up is not noticed 

r seen, it becomes increasingly difficult to continue to motivate 

neself to exert effort, this of course compounded by the fact 

hat exerting such effort with a muscle condition is even more 

unishing. 

At the end of 2022, he returned to our practice, but this time 

verything was different. He was 22 years old; he had matured 

nd already started training years in advance, setting clear goals 

or himself. He took care of most of the exercises himself through 

xercise programs at home. These exercises mainly consisted of 

ardio fitness (long distance walking) and training of upper body 

trength (arms, shoulders, and chest). He was less able to train his 

egs and abdominal muscles (at home) as he liked to train them 

ere in the practice with the help of apparatus under the trained 

ye of a therapist. This strategy quickly created a structure in 

hich two exercises were performed twice a week and periodically 

ncreased, which was extra motivating. In addition, to maintain 

ariety, I tried to come up with new exercises every week, with 

he leg muscles and abdominal muscle groups always in focus. 

e have now deviated from this initial plan and are also training 

rm muscles and do cardio here on a weekly basis, on top of the 

xercise he is doing at home. Though he had already started feeling 

he improvement in day-to-day life before he came to us, our 

ystematic, twice a week hard session approach quickly accelerated 

his improvement. He has already achieved much more than he 

ad initially hoped. All this makes him (and me as well) curious to 

ee what else could be possible. 

As a final note, it is important to report that his success, which 

as been leagues beyond what any of us expected, is mainly 

 result of the patients’ attitude and mindset. The difference 

etween the recent treatment period and that in 2017 is his 

ntrinsic motivation. For this second period I did not have to 

otivate him at all, my only role has been to coach him. This 

s so much more satisfying for me as a therapist. His exercise 

llows him to improve his condition at a staggering rate, and this 

mprovement in turn fuels motivation to work even harder. This 

s the seemingly self-sustaining loop of improvement he has made 

or himself. 

.3. The rehabilitation specialist’s perspective (NBV) 

Research into the effects of training in congenital myopathies is 

imited. A recent study in 16 patients with various other congenital 

yopathies revealed that the patients who were able to complete 

he training showed a significant improvement in VO2max. Ten 

eeks of endurance training is safe and improves fitness in 

atients with congenital myopathies. However, nine patients 

ropped out of the training program. Fatigue was the major single 

eason. Alternative methods of training such as strength training or 

horter training sessions at higher work intensities have not been 

xplored in congenital myopathies yet [5] . 

Remarkably, this patient’s perspective illustrates the importance 

f physical exercise for mental wellbeing [6,7] . 

Together, this patients’ forum illustrates that regular sessions 

f exercise are beneficial for improving movement and muscle 

ontrol, reducing risk of falls and injury, reducing symptoms, and 

ssociated co-morbidities, promoting independence, and improving 

uality of life by increasing self-efficacy. As such, it is a strong 

rgument for the concept that exercise must be seen and 

rescribed as if it were medicine [8,9] . 

onflict of interest 

LS has received funding and compensation from Dynacure and 

stellas. NV was PI of the Unite-CNM trial of Dynacure. 
26
eclaration of competing interest 

None. 

RediT authorship contribution statement 

J. Van Tienen: Writing – original draft, Data curation, 

onceptualization. C. van Geenen: Writing – original draft, Data 

uration. N.B. Voet: Writing – original draft. L. Servais: Writing –

riginal draft, Data curation. N.C. Voermans: Writing – review & 

diting, Writing – original draft, Data curation, Conceptualization. 

cknowledgments 

NV, NV and LS are member of the European Reference Network 

or rare neuromuscular diseases (EURO–NMD). We acknowledge 

he clinical study teams in Louvain (Belgium) and Nijmegen (the 

etherlands) for their great efforts in performing the natural 

istory study and clinical trial. We greatly appreciate the work 

f ZNM – Zusammen stark! e.V. for all the patients with 

entronuclear myopathies and their families in Europe, and of 

URORDIS for empowering, partnering, and advocating for people 

iving with a rare disease in Europe. 

eferences 

1] de Gouyon BM, Zhao W, Laporte J, Mandel JL, Metzenberg A, Herman GE. 

Characterization of mutations in the myotubularin gene in twenty-six patients 
with X-linked myotubular myopathy. Hum Mol Genet 1997;6(9):1499–504 Sep . 

2] Shieh PB, Kuntz NL, Dowling JJ, Müller-Felber W, Bönnemann CG, et al. 
Safety and efficacy of gene replacement therapy for X-linked myotubular 

myopathy (ASPIRO): a multinational, open-label, dose-escalation trial. Lancet 

Neurol 2023;22(12):1125–39 Dec . 
3] Vandersmissen I, Biancalana V, Servais L, Dowling JJ, Vander Stichele G, Van 

Rooijen S, et al. An integrated modelling methodology for estimating the 
prevalence of centronuclear myopathy. Neuromuscul Disord 2018;28(9):766–77 

Sep . 
4] Annoussamy M, Lilien C, Gidaro T, Gargaun E, Chê V, Schara U, et al. 

X-linked myotubular myopathy: A prospective international natural history 

study. Neurology 2019;92(16):e1852–67 . 
5] Hedermann G, Vissing CR, Heje K, Preisler N, Witting N, Vissing J. Aerobic 

training in patients with congenital myopathy. PLoS One 2016;11(1):e0146036 
Jan 11 . 

6] Pater R, Garmendia J, Gallais B, Graham C, Voet N. All participants. Neuromuscul 
Disord 2023;33(7):562–9 Jul267th ENMC International workshop: psychological 

interventions for improving quality of life in slowly progressive neuromuscular 

disorders . 
7] Zwinkels M, Verschuren O, de Groot JF, Backx FJG, Wittink H, Visser-Meily A, 

et al. Sport-2-stay-fit study group. Effects of high-intensity interval training 
on fitness and health in youth with physical disabilities. Pediatr Phys Ther 

2019;31(1):84–93 Jan . 
8] Voet NBM. Exercise in neuromuscular disorders: a promising intervention. Acta 

Myol 2019;38(4):207–14 Dec 1 . 
9] Voet NB, van der Kooi EL, van Engelen BG, Geurts AC. Strength training 

and aerobic exercise training for muscle disease. Cochrane Database Syst Rev 

2019;12(12):CD003907 2019 Dec 6 . 

J. Van Tienen 

ZNM – Zusammen Stark! e.V., Stuttgart, Germany 

C. van Geenen 

Vita Movens, Praxis for Physical Therapy, the Netherlands 

N.B. Voet 

Department of Rehabilitation, Radboud University Medical Centre, 

Nijmegen, the Netherlands 

Department of Rehabilitation, Rehabilitation Center Klimmendaal, 

Arnhem, the Netherlands 

http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0001
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0002
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0003
http://refhub.elsevier.com/S0960-8966(24)00037-3/optbvZNB7PQh6
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0004
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0005
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0006
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0007
http://refhub.elsevier.com/S0960-8966(24)00037-3/sbref0008


J. Van Tienen, C. van Geenen, N.B. Voet et al. Neuromuscular Disorders 36 (2024) 23–27

N.C. Voermans ∗

Department of Neurology, Radboud University Medical Centre, 

Neurology 664, P.O. Box 9101, Nijmegen, HB 6500, the Netherlands 

∗ Corresponding author. 

E-mail address: nicol.voermans@radboudumc.nl (N.C. Voermans) 
L. Servais 

MDUK Oxford Neuromuscular Centre and NIHR Oxford Biomedical 

Research Centre, University of Oxford, Oxford, UK 

Division of Child Neurology, Centre de Référence des Maladies 

Neuromusculaires, Department of Pediatrics, University Hospital Liège 

and University of Liège, Liege, Belgium 
27

mailto:nicol.voermans@radboudumc.nl

