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Severe and Early Presentation in a Girl
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Abstract

X-linked myotubular myopathy is a severe congenital myopathy in males, caused by mutations in the myotubularin (MTM1) gene on
chromosome Xq28. In heterozygous carriers of MTM1 mutations, clinical symptoms are usually absent or only mild.
We report a6-year-old girl presenting at birth with marked hypotonia and associated feeding and respiratory difficulties. A muscle biopsy

performed at 5 months suggested a diagnosis of myotubular myopathy. On examination at 6 years she had marked facial weakness with
bilateral ptosis and external ophthalmoplegia, severe axial and proximal weakness and amild scoliosis. Muscle magnetic resonance imaging
showed a distinctive pattern of muscle involvement.
Molecular genetic investigation of the MTM1 gene identified aheterozygous mutation in exon 12. X-inactivation studies in lymphocytes

showed an extremely skewed pattern (97:3).
This case emphasizes that investigation of the MTM1 gene and X-inactivation studies are indicated in isolated females with histopatho-

logical and clinical findings suggestive of myotubular myopathy. q 2002 Elsevier Science B.V. All rights reserved.
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1. Introduction

X-linked myotubular myopathy (MTMX; OMIM (Online
Mendelian Inheritance in Man) 310400) is a severe conge-
nital myopathy that typically presents in males with poly-
hydramnios, reduced fetal movements, marked hypotonia
and respiratory failure at birth. The course is often fatal,
but long-term survival of less severely affected males has
been reported [1–3]. The condition is causedby mutationsin

the myotubularin gene (MTM1) located on chromosome
Xq28. Myotubularin, the defective protein, belongs to a
family of phosphatases [4] and has been recently shown to
act on phosphatidylinositol 3-phosphate, a lipid second
messenger with a crucial role in intracellular membrane
trafficking [5]. Mutations in the MTM1 gene have been
identified in 70–80% of typically affected males [6].
Clinical symptoms in heterozygous carriers of MTM1

gene mutations have rarely been reported and – in the
absence of cytogenetically detectable abnormalities – are
usually mild [7,8].
We present clinical and genetic findings in a severely

affected girl with histopathological features suggestive of
myotubular myopathy.
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Abbreviations: RF, rectus femoris; S, sartorius; VL, vastus lateralis; AL,
adductor longus; AM, adductor magnus; G, gracillis; St, sartorius;
So, soleus; PG, peroneal group; GM, gastrocnemius medialis; AT, tibialis
anterior
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Increasing 
Recognition  
 
 67 cases in 
18 reports

Add picture of severe female MTM1 
from the literature 



NIH MTM1 Carrier CohortMeaning of the scaling



NIH MTM1 Carrier CohortMeaning of the scaling



NIH MTM1 Carrier CohortMeaning of the scaling





Random X inactivation results in a mosaic



X inactivation can be skewed









X inactivation can be skewed

MTM1

X inactivation escape



Conclusions

• Carrier status for MTM1 mutations can manifest from no 
manifestations to an actual myopathy, from mild, via 
moderate to quite severe manifestations 
• It can be progressive even in later life 
• It may not be associated with a family history of severe 

MTM1 in boys 
• It is thus probably underdiagnosed  
• It should in the be included in considerations for 

therapeutic development 
• It adds an underacknowledged burden to some mothers 

of boys with severe MTM1 myopathy.
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The Promise and the Burden of 
Clinical Trials

Clinical trials are happening now  

They are or will be ranging from  
natural history and outcome measure research 
without a therapeutic intervention 
Via pharmacological interventions 
To a gene therapy trial

can add GAN natural history slide 



Clinical Trials in Ultra Rare Diseases

Come in a multitude of different designs 

Concept is to need as few patients as feasible 
Traditional phase 1-3 may not apply 
“Placebo” concept is treated carefully: 

Heavy reliance on natural history data 
Delayed treatment concept (ASPIRO) 
2:1 treatment to placebo, crossover designs 
Open label extension  

Trial sites will be sparse, need high expertise in 
carefully adapted outcome measures



Burden of simple “Trial 
Logistics”

Rare condition and very few trial sites per country  
  Travel can be long and considerable for remote patients/trial 
sites 
 Long distance travel with a child with complex needs 
(including  respiratory) can be very challenging 
 Scheduling at the site needs to make sure everything gets 
done to  avoid unnecessary returns for incomplete testing 
 Longer stays at a clinical trial site may need arrangement for 
 ongoing nursing care and help 

 Insurance coverage (in the states) can be an issue, also for 
 intercurrent medical events 



Challenges to the Trial Team
Everything has to be ready given the challenges to the family re: 
travel 
But – flexibility is needed in the schedule to accommodate  
incomplete testing or longer testing 

Testing has to be done in a way to minimize patient fatigue, loss 
of “cooperation” 

But – there will be variability in crucial testing such as respiratory 
testing beyond any ones control 
Medical standards of care at home can vary widely – baseline care 
may be different affecting baseline measurement 
Variable equipment may play a role – home vs hospital vs travel



Burden on the Patient / the Child
Medical and emotional burden on the patient 
  
Medical fragility inherent in the disease  
Fatigue and its effect on outcome measures  - poor sleep         
at trial site  
Missing school and friends 
Potentially frightening environment  
Frequent and long testing take a burden on the patient and 
impact reproducibility, may loose “cooperation” in particular 
in very young patients   
  

 



Burden on the Family
Economic burden 
Lost work and strained personal resources 

Emotional burden 
On the parents/primary caregiver  
Seeing child go through the relentless medical   
procedures  
Hoping for a benefit without guarantee 
On siblings, relatives 
Constant necessary focus on the affected sibling 
Who it taking care of the caregivers  
(mom’s needs as potentially affected carriers?) 
 



Expectations, Hope and Concerns
Expectations are high (sometimes enormously so) 

Expectations can be realistic – overly optimistic – overly  
pessimist 
A clinical trial is still a trial, i.e. a clinical experiment 

Pressure is enormous to act 

“Need to help my child in any possible way” – “but not put 
him at unnecessary  risk” – “but then what is there to loose?” 
“Which trial” (if there are many) 

Responsibility is great – constant advocate for the child  

Is this a decision I can make alone – who will help? Doctors? 
Patient advocacy networks? Peers? 

 



Communication: Challenges

Communication with trial site and/or with the sponsor/investigators 
There are constraints as to what can be communicated 

Honesty to families and patient organizations is of great importance 
Inclusion and exclusion criteria need to be clearly communicated  

There still will be patients fulfilling inclusion criteria who cannot yet         
be enrolled 
Sponsor and trial team: How to best manage expectations 

 Communication with friends and in a patient networks 
Impact of communication within patient family networks 
If you are in the trial  
If you are not / have been “rejected” / put on a waitlist 

If you experience events in a trial – improvement – ill effects  
Powers and dangers of the use of social media


