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Muscular dystrophies protocol

The protocol to be used for muscular dystrophies at Semmelweis University, Institute of Genomic
Medicine and Rare Disorders follows reference works of:

[1] Narayanaswami P, Carter G, David W, Weiss M, Amato AA. Evidence-based guideline summary:
Diagnosis and treatment of limb-girdle and distal dystrophies: Report of the Guideline Development
Subcommittee of the American Academy of Neurology and the Practice Issues Review Panel of the
American Association of Neuromuscular & Electrodiagnostic Medicine. Neurology. 2015 Apr
21;84(16):1720-1.

[2] Bradley’s Neurology in Clinical Practice 7e

[3] http://www.uptodate.com/contents/limb-girdle-muscular
dystrophy?source=search_result&search=lgmd&selectedTitle=1~24 (Accesed: 2016/06/16)

Definition:
Muscular dystrophies are inherited group of progressive myopathic disorders resulting from defects in
genes required for normal muscle function. Muscle weakness is the primary symptom.

Use of the protocol:

1.) When a patient presents with muscle weakness first the anatomic site of the weakness has to be
clarified (i.e. confirm that the origin of weakness is due to skeletal muscle disorder). Pattern of weakness,
neurologic examination, laboratory studies (particularly creatine kinase), and electrophysiologic studies
point to a primary skeletal muscle disease.

2.) Primary skeletal muscle diseases may be genetic in origin, or be acquired. Follow “Evaluation of
patient with muscle weakness” and consider possibly acquired causes of skeletal muscle disease:

“Table: major causes of myopathy”

3.) If muscular dystrophy is the suspected cause of the muscle weakness follow the protocol “Conceptual
approach to a patient with suspected limb-girdle muscular dystrophy”

4.) If clinical features, ethnicity, inheritance are characteristic consider genetic testing without muscle
biopsy. Use flowcharts: “Suspected muscular dystrophy with autosomal dominant / autosomal

recessive / X-linked recessive inheritance pattern”
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5.) If clinical features are not characteristic consider muscle biopsy followed by genetic testing.

6.) If metabolic myopathy is suspected clinically follow “Diagnostic approach to patients with suspected
metabolic myopathy”
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Evaluation of patient with muscle weakness (adapted from Bradley’s

Neurology 7e):
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Major causes of myopathy

Inflammatory

Drugs and toxins

Polymyaositis
Dermatomyositis
Inclusion body myositis
Juvenile dermatomyositis
WVasculitis

Overlap syndromes - lupus,
scleroderma, rheumatoid
arthritis, Sjdgren's syndrome

Rheumatoid arthritis, Sjdgren's
syndrome

Endocrine disorders

licit drugs - cocaine, heroin
Alcohal
Corticosteroids

Other - colchicine, antimalanial drugs,
HMG-CoA reductase inhibitors,
penicillamine, zidovudine

Infections

Hypothyroidism

Cushing's syndrome (or
exogenous steroid
administration)

Electrolyte disorders

Viral - influenza, parainfluenza,
Coxsackie, HIV, cytomegalovirus,
echovirus, adenovirus, Epstein-Barr
virus

Bacterial - pyomyositis, lyme myositis
Fungal

Parasitic - trichinosis, toxoplasmosis

Rhabdomyolysis

Hypokalemia
Hypophosphatemia
Hypocalcemia

Hypernatremia or hyponatremia

Metabolic myopathies

Disorders of carbohydrate, lipid,
and purine metabaolism

Crush trauma
Seizures

Alcohol abuse, including hyperkinetic
state with delirium tremens

Exertion, especially with environmental
heat illness

Vascular surgery

Malignant hyperthermia

Inherited myopathies

Acid maltase deficiency

Muscular dystrophy

HIV: human immunodeficiency wvirus.
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Conceptual approach to a patient with a suspected limb-girdle muscular dystrophy.

1. Determine pattern of weakness
e Limb-girdle
* Humeroperoneal
« Distal

2. Determine the likely inheritance pattern
e X-linked
¢ Autosomal dominant
* Autosomal recessive

v

3. Identify distinguishing features. For example:
« Ethnicity (e.g., northem European)
« Clinical features (e.g., calf hypertrophy)
« Complications (e.g., cardiomyopathy)
* Specific EMG features (e.g., myotonic or
pseudomyotonic discharges)

v

[ 4. Order targeted genetic testing ]

5. Muscle biopsy for distinguishing features.
For example:
* Rimmed vacuoles
« Nonrimmed vacuoles
* Myofibrillar myopathic changes

¥

[ 6. Order targeted genetic testing ]

7. Consider genome- or exome-wide screening or
next-generation sequencing

Pushpa Narayanaswami et al. Neurology 2014;83:1453-1463
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Diagnostic approach to patients with a limb-girdle pattern of weakness

and suspected muscular dystrophy with an autosomal dominant inheritance pattern

Limb-girdle pattern of

weakness
Consider
genetic (estin_g
- - for mutations in
Inheritance pat'tern.*Autosomal myotilin
dominant (LGMD1A),
DNAJB6
(LGMD1D),
desmin
I l l (LGMD1E),
Prominent ankle “ Proximal and - Zr'?lgr;;;'nmgo(t;hBr}
dorsiflexor weakness 3 Early distal Necngreacteristic in, |
(foot drop), Rippling humeroperoneal 3! phenotype crystallin, BAG3
cardiomyopathy, musclEs; weakness, limb ana:t”;si:-
bespliaiory raiscle Hercusslon: contractures (neck, discl}llar i
weakness, or EMG induced rapid elbow, knee, EMG gast or
with pseudomyotonic contractions card?grl::;zr);athy family 'h?story of
discharges dementia or .
Paget disease, Myofibrillar
or family history myopathy
of motor neuron
disease Muscle Consider genetic
biopsy ~—~—_,| Rimmed testing for
vacuoles mutations in VCP
> (hIBMPFD),
DNAJBS, titin
A 4
gerﬁ:eﬁ!ls:g:;ng v Consider Nondiagnostic
{ 1l i i
for mutations in Consider te%?::,zt'f(z)r i
desmin genetic testing e genome-of
A mutations in exome-wide
(LGMD1E) for mutations in . ; <
1E), i3 lamin A/C Consider screening or
myotilin caveolin- (LGMD1B) genetic testing next-generation
(LGMD1A), or for mutations . sequencing
DNAJB6 aiitosornal in VCP Negative
(LGMD1D), titin, dominant (hIBMPFD)
ZASP, BAG3, EDMD K
filtamin C, aB-
crystallin

Pushpa Narayanaswami et al. Neurology 2014;83:1453-1463
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Diagnostic approach to patients with a limb-girdle pattern of weakness

and suspected muscular dystrophy with an autosomal recessive inheritance pattern

Limb-girdle pattern of weakness

y

Autosomal
recessive*

y

hypertrophy; normal
cardiorespiratory function

British, Southern or Eastern
European, or Brazilian ancestry;
scapular winging; absence of calf

v

Consider
genetic testing

calpain-3
(LGMD2A)

for mutations in

A 4 A 4

Consider
genetic testing
for mutations in
titin (LGMD2J),
telethonin

A

A 4

A4
Calf atrophy, Northern European ancestry, History of No
inability to scapular winging, calf e;l)i de?molysis Biillssa characteristic
stand on toes hypertrophy, early : : features
cardiorespiratory involvement or:pylorks sitela
h 4
Consider genetic v
testing for mutations in Caheiat aarate \ 4
anactamin-5 tasiin forgmu tatons Consider genetic
(LGMD2L) in Fng?P (LGMD21) testing for mutations in
followed by dysferlin plectin
(LGMD2B)
4
Genetic Sanmoa:
testing Consider immunoblot for gg:?é";‘;gr
; i
normal / dystrophin, calpain-3, and "IW P_ompe
v / Normal ‘
Muscle biopsy, including Negative

(LGMD2G)

Rimmed
vacuoles

immunostains for dystrophin,
sarcoglycans, merosin, o-

A

»| Negative

dystroglycan, dysferlin,
caveolin-3 (for those protein
defects not excluded by prior

v

genetic testing)

Consider genetic testing for
mutations to confirm diagnosis

Consider genome- or
exome-wide screening
or next-generation
sequencing

¥

Pushpa Narayanaswami et al. Neurology 2014;83:1453-1463
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Diagnostic approach to patients with a limb-girdle pattern of weakness

and suspected muscular dystrophy with an X-linked recessive inheritance pattern

Male

A 4

Limb-girdle pattern of weakness

A 4
X-linked*

Consider genetic testing for
mutations in dystrophin
(Becker MD or manifest female
carrier)

A 4

Negative

Muscle biopsy and further
work-up as in figure 4 and
additional testing as below

Myofibrillar myopathy or
reducing bodies

A 4

Consider genetic
testing for mutations in
FHL1

Nonrimmed
vacuoles

Y

Female

Muscle biopsy immunohistochemistry
for mosaic appearance of dystrophin

G ey

Yes | No |

A 4

Muscle biopsy and further
work-up as in figures 3
and 4

Nondiagnostic

Consider genetic testing for mutations
in LAMPZ2 (Danon disease) and
VMA2] (X-linked myopathy with
excessive autophagy)

Negative

Pushpa Narayanaswami et al. Neurology 2014;83:1453-1463
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Consider genome- or exome-
wide screening or next-
generation sequencing
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Diagnostic approach to patients with suspected metabolic myopathy
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