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Limb girdle muscular dystrophies (LGMD) 

 Heterogeneous group of genetic disorders  

 Predominant proximal muscle weakness starting after 
independent ambulation is attained 
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Clinical variability in LGMD 

 Duchenne-like 
 Ling-girdle 

weakness 

Severe Mild 

Moderate 

 Asymptomatic increase 

of CK 

 Exercise intolerance 
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LGMD Epidemiology - Worldwide 

 1.63 per 100,000 individuals - Systematic review 

- 0.56 in Italy to 6.9 per 100,000 in Spain 

 Variable regional frequencies of LGMD2  

- LGMD2A and LGMD2B  most common subtypes 
in Italy and USA 

- LGMD2B  most common in China 

- LGMD2I (FKRP)  most common in Denmark 

Mah JK, et al. Can J Neurol Sci. 2016;43:163–77. 
Magri F, et al. Muscle Nerve. 2017;55:55–68 
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Lack of studies in Latin America 

 Few single center studies reporting 
sarcoglycanopathies as the most frequent subtypes 
in Brazil 

 Case reports or small series of specific subtypes in 
other Latin American countries 

Passos-Bueno MR, et al. Am J Med Genet. 1999 Feb 19;82(5):392-8. 
Comerlato EA, et al. Arq Neuropsiquiatr. 2005 Jun;63(2A):235-45. 

Albuquerque, MAV. Arquivos de Neuro-Psiquiatria, 72(6), 481. 



 To characterize the clinical, molecular and epidemiological 
information regarding LGMD2 in Brazil 

 To provide genotype-phenotype correlation, prognostic and 
natural history information of most frequent subtypes  

 To understand better disease natural history and to design 
better clinical trials for LGMD2 

Winckler et al, 2019 accepted for publication, Clinical Genetics 



Methods 

 Design: multicenter, historical cohort study at 13 
neuromuscular disorders centers in Brazil: 3 centers from 
South, 5 centers from Southeast, 1 center from Midwest, 2 
centers from Northeast, and 2 centers from the North 
region.  

 Period: Index cases and affected relatives data from 
consecutive families were reviewed from July 2017 to 
August 2018 



Methods 

 Eligibility criteria:  

•  Inclusion criteria:  

Clinical suspicion of LGMD and the presence of at least one of 
the following criteria  

- presence of at least a likely pathogenic variant in a LGMD2 
gene 

- LGMD2 subtype diagnosis based on muscle 
immunohistochemistry (IHC) or western blot (WB) analysis.  

• Exclusion criteria: 

- Patients with GAA pathogenic variants 

 



Methods 

 Molecular Analysis 

- Most centers  commercial targeted NGS panel 
including ANO5, CAPN3, DYSF, FKRP, SGCA, SGCB, 
SGCD, SGCG and TCAP. 

 Ethics 

- GPPG-HCPA/17-0340; HGF-1.347.489 
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Results – 370 LGMD2 patients 

N=305 (370 patients) 
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N=284 (347 patients) 

Defined + Likely  
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LGMD2A/R-1 

LGMD2B/R-2 

LGMD2C/R-5 

LGMD2D/R-3 

LGMD2E/R-4 

LGMD2F/R-6 

LGMD2C-F/R-3-6 

LGMD2G/R-7 

LGMD2I/R-9 

LGMD2L/R-12   

All index cases 
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Results – molecular Analysis 

• 119 different disease-related variants identified  

• 37 novel variants 
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Results – Disease Progression 
LGMD2A, LGMD2B and sarcoglycanopathies 



N=106 
N=100 
N=65 



Results 
Sex-related effect on disease progression 

LGMD2B 



LGMD2B N=100 



Results - Genotype–Phenotype Correlations 
LGMD2A 

 



N=106 

No diferences for LGMD2B/LGMD-R2-dysferlin-related (N=45) and sarcoglycanopathies (N=46)  

N=110 



Results - Cardiac and Respiratory 
Involvement 
  LGMD2A/R1 LGMD2B/R2 LGMD2C-F/ R3-6  LGMD2G/R7  LGMD2I/R9  LGMD2L/R12 

Affected gene CAPN3 DYSF SGCA-B-G-D TCAP FKRP ANO5 

Heart conduction 

disorder (%) 

1/105  

(1%) 

1/83  

(1.2%) 
0/53 (0%) 

0/17  

(0%) 
6/20 (30%) 

0/11  

(0%) 

Structural heart 

disease (%) 
0/91 (0%) 1/83 (1.2%) 3/51 (5.8%) 0/17 (0%) 8/20 (40%) 

0/11  

(0%) 

Respiratory 

Involvement (%) 
22/102 (21.5%) 13/80 (16.2%) 

22/39  

(56.4%) 

3/13  

(23.1%) 
9/14 (64.3%) 

2/9  

(22.2%) 

Lung restriction 

severityd 
            

Mild 16/100 (16%) 9/79 (11.4%) 9/35 (25.7%) 2/13 (15.4%) 4/11 (36.4%) 1/9 (11.1%) 

Moderate 6/100 (6%) 2/79 (2.5%) 3/35 (8.6%)  1/13 (7.7%) 0/11 (0%) 0/9 (0%) 

Severe 2/100 (2%) 1/79 (1.3%) 6/35 (17.1%) 0/13 (0%) 5/11 (45.5%) 1/9 (11.1%) 

Ventilatory  

Support (%) 

2/104  

(1.9%) 

1/105  

(1%) 

4/38  

(10.5%) 

0/15 

(0%) 

2/22 

(9.1%) 

0/8  

(0%) 



Discussion - Epidemiology  

 LGMD2A and LGMD2B are the most frequent 
subtypes in Brazil  30% of families each 

 Epidemiology 

- ≤ 10 years-old: sarcoglycanopathies  

- 11 and 20 years-old: LGMD2A followed by LGMD2B 

- 21 and 40 years-old: LGMD2B 

- > 40 years-old: LGMD2B and LGMD2L 



Discussion – Epidemiology  

 Similar profile to recent large cohorts from Italy and USA  

 

 Differed from previous Brazilian reports 

- São Paulo (Genoma), single center, 37 children  40.5% 
sarcoglycanopathies 

- Curitiba, single center, 56 patients, IHQ only  32% 
sarcoglycanopathies, followed by LGMD2B 14.3% 

- São Paulo (USP), single center, 40 families  55% 
sarcoglycanopathies, followed by LGMD2B 25% 

 Brazil, multicentric, 115 families  20% 
sarcoglycanopathies (other forms not evaluated 
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Discussion – Epidemiology  

 5% of our families had LGMD2G  ultra rare 
subtype worldwide 

- all families were homozygous for the p.Gln53* 
variant in TCAP – NMD therapies? 

Moreira ES, et al. Limb-girdle muscular dystrophy type 2G is caused by mutations in the 
gene encoding the sarcomeric protein telethonin. Nat Genet. 2000 Feb;24(2):163-6. 



Discussion - disease progression and 
its modifiers – sex-effect in LGMD2B 
 
 Earlier ages and disease durations at walking aid 

dependency for men than for women 

 Higher fiber atrophy factor in males than females 
with LGMD2B  male patients had lower muscle 
fiber diameter and cross-sectional area and higher 
atrophic factor than male controls  affected and 
control females did not differ in this parameters 

 Future clinical trials in LGMD2B should consider to 
control the randomization by sex 

Fanin M, Nascimbeni AC, Angelini C. Clin Neuropathol. 2014; 33(3):179-85. 



Discussion - disease progression 
and its modifiers - genotype 
 LGMD2A patients with one or two truncating variants 

started earlier and progressed faster than patients 
without truncating variants. 
 Similar findings for age at onset in a large Italian 

cohort. Effect on disease progression not tested. 
 Another large sample study in LGMD2A (113 patients) 

found that patients with at least one missense variant 
started the disease later than patients with two 
truncating mutations. Inadequate analysis for effect on 
disease progression.  
 Future clinical trials in LGMD2A/LGMD-R1-calpain3-

related should consider to control randomization 
according to genotype 

Magri F, et al. Muscle Nerve. 2017;55:55–68. 

Sáenz A, et al. Brain. 2005 Apr;128(Pt 4):732-42. 



Conclusion 

 LGMD2A (111 patients)  and LGMD2B (109 patients)  
most frequent subtypes of LGMD2 in Brazil. 

 Females with LGMD2B had a less severe progression to 
handicap than males 

 LGMD2A patients with truncating variants had earlier 
disease onset and more severe progression to handicap 

 Results of great importance to understand the 
epidemiology of LGMD2 in Brazil and Latin America 

 Paramount to better design future natural history 
studies and clinical trials for LGMD2 
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