
Dear Members of the Working Group,  

 

please find enclosed the 16th issue of our Newsletter. 

In addition to the ‘clinical case of the month’ and the 
‘paper of the month’ you will find within this issue the 

case resolution from the august case.  

On the last page of the newsletter you will find some 
recommendations for further reading with a list a 

recently published papers in the field of our WG…… 

Best wishes for all of you.  
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Background: Marfan syndrome (MFS) is a genetic disorder transmitted by an autosomal 
dominant trait which affects the connective tissue leading to the well known cardiovascular, 
musculoskeletal, ocular and pulmonary manifestations of the disease. The pioneer work of Dietz 
H et al (1) revealed that the disease is caused by mutations in the FBNI gene which encodes 
fibrillin-1, an important component of the extracellular matrix. The original thought was that 
the pathogenetic mechanism of MFS can be explained solely by the structural abnormality of 
fibrillin-1. This belief  was challenged by the same group of researchers who found initially in 
the mouse model of MFS (2) that fibrilin-1 has not only a structural role but interacts and 
regulates the transforming growth factor beta (TGFβ) signaling which has  recognized effects on 
cellular differentiation and proliferation.  In the mouse model of MFS, the blunting of  excessive  
TGFβ  by administration of neutralizing antibodies significantly reduced TGFβ activity and either 
abolished or improved the pulmonary, valvular, aortic and other systemic manifestations of the 
disease (3-5). Moreover, administration in pediatric patients with MFS of angiotensin II type 1 
receptor blockers known to decrease TGFβ signaling, decreased aortic root dilatation (6).  

Summary: In their recent publication, Matt P et al (7) probed a new frontier of the 
association of TGFβ with MFS by evaluating both in the mouse model and in patients the 
hypothesis that the upregulation of TGFβ in MFS might be reflected in elevated circulating TGFβ 
concentrations. They also correlated the levels of circulating TGFβ with the aortic root size and 
measured TGFβ levels following the administration of Losartan, ACE inhibitors and beta 
blockers.   
In the mouse model there was a significant age related increase in the circulating TGFβ levels in 
the affected compared with the wild type mice. Administration of Losartan to the affected mice 
decreased significantly circulating TGFβ, to control levels. In addition, a good correlation was 
found between the circulating TGFβ levels and the size of the aortic root in treated and 
untreated animals. In humans, compared with 74 controls without MFS, the level of circulating 
TGFβ level was significantly higher in the 53 untreated and also in the 144 treated patients with 
MFS. Patients with MFS who received therapy with Losartan, beta blockers or their combination 
had significantly lower circulating TGFβ levels than untreated patients. In contrast with findings 
in the mouse model however, circulating TGFβ levels remained elevated beyond control levels 
following therapy, and TGFβ levels did not correlate with aortic root diameter. This lack of 
correlation can be perhaps explained by the fact that most patients with MFS in the study had 
relatively mild disease, by possible variability in circulating TGFβ levels which can be influenced 
by unknown factors and by limitations of a snapshot examination as compared with serial follow 
up evaluations. 

 
 

The paper of the month: 
 

Titel: Circulating transforming growth factor-β in Marfan syndrome. Circulation. 2009; 
120: 526–532.  Matt P, Schoenhoff F, Habashi J, Holm T, Van Erp C, Loch D, Carlson OD, 
Griswold BF, Fu Q, De Backer J, Loeys B, Huso D, McDonnell NB, Van Eyk JE, Dietz HC; GenTAC 

consortium. 
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In this regard, Akimastos A et al (8) just reported a moderately strong correlation between 
plasma TGFβ as well as matrix metalloproteinase (MMP) levels and changes in aortic root 
diameters during 24 weeks follow up of 17 patients with MFS on standard beta blocker therapy 
randomized to receive either the ACE inhibitor Perindopril or placebo. Compared to placebo, 
Perindopril significantly reduced  TGFβ and MMP levels (8). 

Thus, currently available data are very encouraging, but clinical prospective studies will have 
to answer the important question whether we are are going to cross  the threshold of a clinically 
applicable biomarker for monitoring disease severity, progression and response to therapy in 
MFS. The potential usefulness of such a modality in management of patients with MFS and 
preventing complications like aortic dissection can not be overemphasized.  
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The clinical case of the month: What is your diagnosis?   
Answers will be given in the next newsletter and on the web site 

 

 

 

 

-  

Presented by Dr. Martín Ortiz. Fundación 

Carolina/BBVA. Cardiology Service. Instituto de 
Investigación Biomédica A Coruña. A Coruña. 
Spain. Dr. Roberto Barriales-Villa. Cardiology 

Service. Instituto de Investigación Biomédica A 
Coruña. A Coruña. Spain. Dr. Lorenzo Monserrat. 

Cardiology Service. Instituto de Investigación 
Biomédica A Coruña. A Coruña. Spain. 
 

 
 
 

 

 

Different phenotypes in the same family: how genetic studies can help us 
 
Case Presentation:  
A 50 year old man was admitted due to atypical chest pain not effort related, beginning four 

days before. He did not have coronary risk factors. Mild systolic murmur was heard on physical 
examination. ECG showed sinus rhythm, pathologic Q waves in DI, aVL and V3 to V6, with 

normal repolarisation pattern (fig. 1). Coronary angiography was normal. His echocardiogram 
showed asymmetrical septal hypertrophy (maximum 17 mm at basal and medium septum), 
elongated mitral leaflets and cordal system without SAM; left ventricular ejection fraction was 

normal and pseudonormal pattern was present on diastolic function assessment (Fig. 2). 
Cardiac MRI confirmed hypertrophic cardiomyopathy diagnosis, showing maximum wall 

thickness of 19 mm at basal infero-septal segment (Fig. 3). 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 

Fig. 1 

Fig. 2 
Fig. 3 
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remained asymptomatic. After informed consent, blood sample was taken for genetic test. A 
heterozygous frameshift mutation was detected in myosin binding protein C gene (MYBPC3): 
K600fs, Del A 12413. This mutation has been previously associated with hypertrophic 

cardiomyopathy. It was detected in only one patient from a French cohort of 197 unrelated 
index cases. Authors did not provide familial data. Mutated residue was conserved among 

species and isoforms. Moreover, this genetic variant was absent in 100 healthy adult controls1.  
 
Clinical and genetic screening was performed on first degree relatives. (Fig. 4. Pedigree) 

 
  

 
 
 
 
 
 
 
 

His 15 year old daughter (subject II:2) had a normal ECG (Fig. 5) and her echocardiogram showed 
apical and posterior hypertrabeculation areas that met left ventricular non compaction 
cardiomyopathy criteria (Fig. 6). Genetic analysis demonstrated that she was also K600fs mutation 
carrier. 
 
 
 
 
 

 
 
 

 

Fig. 4. Black symbols: phenotypic affected 

subject. White symbols: healthy subjects. ?: 

subject without clinical and genetic study. +: 

mutation carrier. -: no mutation carrier. 
Arrow indicates index case. 

Fig. 5 

Fig. 6 

Fig. 6 

Fig. 6 
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criteria on ECG (Fig. 7) and his echocardiogram showed apical and posterior hypertrabeculation 
areas too (Fig. 8). However he was not carrier of K600fs mutation. Twenty-four year old daughter 
neither was genetically affected, her echocardiogram was normal and ECG was suggestive but not 
diagnostic of left ventricular hypertrophy (Fig. 9). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Question with regard to this case: 

 
1. What is your interpretation about K600fs mutation behaviour in this family? Is K600fs 

mutation the real genetic cause of the disease?  

2. Could K600fs mutation have a heterogeneous phenotypic manifestation in the two 
carriers?  

3. Apparently, this mutation does not cosegregate in some family members. Could genetic 
test have a false negative result in the clinically affected son? 

4. What would be your next attitude? 

 
 

 

Fig. 7 

Fig. 8 Fig. 8 

Fig. 9 

Reference 

Richard P, Charron P, Carrier L, Ledeuil C, Cheav T, Pichereau C, et al.  

Hypertrophic cardiomyopathy: distribution of disease genes, spectrum of 

mutations, and implications for a molecular diagnosis strategy. Circulation 
2003;107:2227-2232  
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Figure 1. Family tree. Red arrow: the proband. Green arrow: the proband’s cousin (see text) 

 
 
 

 
 
 

Answer for the previous” Clinical case of the month” presented in the august 
newsletter 

 
“Familial hypertrophic cardiomyopathy: malignant and variable phenotypes. Second 

step and resolution of the case of the month” 
 

by F.I. Gambarin, A. Serio, M. Pasotti, L. Tavazzi*, E. Arbustini, Centre for Inherited 

Cardiovascular Diseases, Fondazione IRCCS Policlinico San Matteo, Pavia, Italy, *Research 
Unit, GVM Care and Research, Cotignola, Italy 

 
(This material is original; it has not previously published and is part of a research on Hypertrophic 

Cardiomyopathies supported by funds from Cariplo Foundation and Health Ministry granted to EA). 

 
Further family investigation:  
The maternal cousin  (relative III:3) of the proband (IV:5) was contributory for the final 

diagnosis (Figure 1, green arrow).  
 

 
 
 

 
 

 
 
 

 
 

 
 
 

 
 

 
This patient came to our attention at the age of 56 years with the following history and clinical 
records: 

 RCM diagnosis – age: 46 years;  
 atrial flutter – age: 47 years  

 ICD implantation – age 48 years  (no appropriate ICD interventions documented during 
a 10-year follow-up).  

 

Serial echocardiography studies (up to 2008): normal wall thickness (septum,  z score -1.0 
to 0,75), biatrial dilation, restrictive LV filling pattern.  

On more recent examinations:  
Severe intraventricular and intra-atrial spontaneous smoke (low flow due to the increased 

ventricular filling pressures) (Figure 2). 
 
Symptoms 
In the last two years she complained frequent episodes of congestive heart failure with 
hepatomegaly, pleural effusion, peritoneal effusion mild leg oedema. 
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Interstitial and perivascular fibrosis; myocyte disarray; both normal and hypertrophic 

cardiomyocites.  
 

The patient underwent heart transplantation at the age of 57 years. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Panel A: evidence of spontaneous intra-cardiac smoke in restrictive cardiomyopathy pattern 

(biatrial dilation, normal ventricular chamber size, normal ventricular wall thickness). Panel B: Pulsed 

Wave Doppler shows restrictive mitral inflow pattern. 

 

Considerations on the genetic basis of RCM 

Restrictive cardiomyopathy is a rare cardiomyopathy clinically characterized by impaired 
relaxation and abnormal left ventricular filling, dilation of both atria and absence of significant 

left ventricular hypertrophy [1-3]. The genetic basis of primary restrictive cardiomyopathy 
includes mutations of the following genes: alpha cardiac actin [4], desmin [5,6] Troponin I [3,4] 

and Troponin T [4,7]. 
 
Results of genetic testing 

The molecular analysis identified the p.Leu144Gln mutation of the Troponin I gene in the 

proband, her son, and the cousin who also underwent heart transplantation. The extension of 
genetic testing to live patients of the family confirmed the segregation of the mutation with the 

phenotype. Other sarcomeric genes tested negative. 
 
TNNI3-associated phenotypes  

TNNI3 patients may show pure RCM and HCM with or without restrictive pattern. Different 
phenotypes may coexist in the same family [4,8,9]. In the present family, as in other families 
observed in our centre with TNNI3-related cardiomyopathy, only the presence of a pure RCM 
without conduction disease in at least one member of the family seems to predict mutations of 
this gene. Differential clinical diagnosis includes pure restrictive phenotype caused by mutations 

of the Desmin gene, which are however characterized by the presence of atrioventricular block 
preceding the onset of restrictive haemodynamics and in some case, of clinically overt myopathy 

or increased sCPK. [6]. 
 
Conclusion: 

Although genetic testing was performed only in living members of the family, the clinical records 
of deceased relatives documented HCM or SD due to cardiomyopathy. The phenotypes 

associated with Troponin I gene defects (RCM, HCM with or without restriction pattern) seem to 
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patient underwent ICD implantation and three underwent heart transplantation. 

 
Three phenotypes may coexist in families with cardiomyopathy caused by Troponin I gene 

mutations:  
1. hypertrophic cardiomyopathy with impaired diastolic filling without evolution through 

restrictive haemodynamics over 10 years (the impairment of diastolic function could 

apper later on in the course of the natural history of  the disease); 
2. hypertrophic cardiomyopathy with restrictive haemodynamics; 

3. pure restrictive phenotype with normal wall thickness, severe biatrial enlargement, 
normal ventricular dimension, restrictive mitral inflow pattern. 
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