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often referred to a specialized clinic to 
isolate the factors contributing to the 
disease and to tailor the therapy. While 
the general heart failure therapy does 
not differ between different etiologies, 
certain patients with DCM improve, 
others remain clinically stable for many 
years, while some deteriorate and require 
assist device or heart transplantation 
[3,4]. Most remarkably, some of the 
hearts undergo reverse remodeling to 
resume a normal geometry and function. 
Therefore, the ability to appreciate indi-
vidual prognosis has manifold personal 
and clinical implications. 

The primary cause of myocardial 
injury may be either persistent or 
transient. The development of cardio-
myopathy requires the coexistence of 

d ilated cardiomyopathy is a primary 
disease of the myocardium defined 

by the presence of left ventricular dilata-
tion and left ventricular systolic dysfunc-
tion in the absence of abnormal loading 
conditions (hypertension, valve disease), 
or coronary artery disease sufficient to 
cause global systolic impairment [1]. 
The term “idiopathic” assumes ruling 
out identifiable and potentially treatable 
causes such as hypo- or hyperthyroidism, 
tachyarrhythmia, alcohol abuse, dietary 
deficiency, or association with a systemic 
illness. Once a single mechanism to 
explain cardiomyopathy cannot be estab-
lished, the condition can be described as 
“idiopathic.” In real live, extensive clini-
cal investigation combined with endo-
myocardial biopsy failed to identify the 
specific cause of cardiomyopathy in 50% 
of patients referred to the Heart Failure 
Clinic [2].

In our opinion, DCM1, with the possi-
ble exception of familial cardiomyopathy, 
is a multifactorial disorder constituting a 
final common pathway of several injury 
mechanisms. These mechanisms often 
coexist to either initiate or aggravate the 
disease process. This complex etiology led 
to a simplified approach used in everyday 
clinical practice to classify cardiomyopa-
thy with reduced ventricular function as 
either ischemic or non-ischemic. Patients 
with non-ischemic cardiomyopathy are 

 DCM = dilated cardiomyopathy

myocardial dysfunction with a remodel-
ing process that is mediated by wall stress 
and neurohumoral factors [Figure 1]. 
This process perpetuates independently 
of the initial injury but is badly affected if 
the primary process goes unabated. The 
schematic diagram [Figure 1] defines 
the targets of therapy in dilated cardio-
myopathy: hemodynamic factors and 
congestion (loop A) and neurohumoral 
activation (loop B). However, it is the 
ability to intervene with the primary 
cause(s) of injury before irreversible 
damage develops that ultimately defines 
the prognosis.

Gene mutations account for a sub-
stantial minority of DCM cases (~30%), 
but these individuals may present with 
either familial or sporadic disease [5]. 

dilated cardiomyopathy (DCM), 
remodeling, prognosis

IMAJ 2012; 14: 687-689

KeY wOrds:

Figure 1. A trigger of myocardial injury evokes contractile dysfunction which is compensated 
through The Frank Starling mechanism and neurohumoral activation (Loop A). This essential 
biological response restores cardiac output at the expense of congestion, increased wall 
stress and higher energy requirements. In case of an ongoing injury process or when 
permanent myocardial damage results in persistent cardiac dysfunction, wall stress and 
neurohumoral mediators initiate the remodeling process (Loop B). This sequence leads 
to structural and functional decompensation, resulting in heart failure due to dilated 
cardiomyopathy. 
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In others there is a gene polymorphism 
conferring a predisposition to develop 
DCM following an appropriate trigger 
[6]. The prognosis of familial cardio-
myopathy is largely dependent on the 
disease gene but in general may be 
worse because of its predetermined 
and irreversible nature [7]. Yet, even 
these patients may, at least temporarily, 
respond to beta blocker or angiotensin-
converting enzyme inhibitors [8,9]. 

Myocardial inflammation constitutes 
another major subgroup of patients who 
often remain undiagnosed if endo-
myocardial biopsies are not routinely 
performed [3,10]. In patients with 
acute myocarditis manifest as acute 
febrile illness, troponin/creatine kinase 
elevation and various degrees of myo-
cardial dysfunction, complete recovery 
is rather the rule [10,11]. Those who 
present with heart failure of recent 
onset may demonstrate a subacute or 
chronic inflammatory process in the 
myocardium in the absence of myocyte 
necrosis. According to the World Health 
Organization/International Society and 
Federation of Cardiology Task Force 
on the Definition and Classification of 
Cardiomyopathies, biopsy is considered 
to be inflamed by immunohistochemi-
cal detection of focal or diffuse mono-
nuclear infiltrates (CD3+T lymphocytes 
and CD68+macrophages) with > 14 
cells/mm2, in addition to enhanced 
expression of HLA class II molecules. 
Molecular biological detection of car-
diotropic viruses can be performed 
by nested PCR/real time-PCR . In situ 
hybridization techniques allow the 
identification of cell types replicating 
viral genomes as shown for PVB19 and 
enterovirus [10,12,13]. Ongoing inflam-
mation adversely affects the remodeling 
process and numerous intervention 
trials have targeted the viral infection 
or the inflammation itself. While there 
is a consensus over the detrimental 
impact of mononuclear infiltrate and 
HLA expression, investigators disagree 

 PCR = polymerase chain reaction

over the role of viral persistence in 
the myocardium [13,14]. At present 
there is no definite proof of benefit of 
a specific treatment for inflammatory 
cardiomyopathy. Performing a routine 
biopsy in DCM may become a standard 
policy if the results of immunosuppres-
sive (TIMIC) and immunoadsorption 
single-center trials are confirmed in a 
large-scale study [10,15].

In their landmark study, Felker et al. 
[2] investigated the etiology and prog-
nosis of cardiomyopathy subtypes. They 
reported a good long-term outcome in 
women with pripartum cardiomyopathy 
but a poor prognosis associated with 
chemotherapy-induced cardiomyopa-
thy. Contemporary data indicate that 
this grim outcome may improve with 
close monitoring of antracycline dosage 
and left ventricular ejection fraction and 
with early medical intervention [16]. 
Grunig and co-authors [7] identified 
low LVEF, LVEDP (left ventricular end-
diastolic pressure) above 15 mmHg, age 
over 54 years, and left bundle branch 
block as predictors of adverse outcome. 
Marburg investigators found that 
LVEDD (left ventricular end-diastolic 
diameter), New York Heart Association 
class and LVEF, as well as beta blocker 
and statin use independently predict 
death or heart transplantation [17]. 
LVEF > 30% and the absence of non-sus-
tained ventricular tachycardia on Holter 
monitoring predict arrhythmia-free 
survival. In the IMAC (Intervention in 
Myocarditis and Acute Cardiomyopathy) 
registry of recent-onset DCM, lower 
LVEDD and higher systolic blood pres-
sure were associated with improved 
LVEF at 6 months, whereas black race 
and higher NYHA class at presentation 
adversely affect prognosis [3]. Delayed 
gadolinium enhancement on magnetic 
resonance imaging predicts total, car-
diac and arrhythmic mortality. These 
findings are valid in biopsy-proven 

 LVEF = left ventricular ejection fraction
 LVEDD = left ventricular end-diastolic 
diameter
 NYHA = New York Heart Association

myocarditis [12] as well as in a non-
selected DCM cohort [18]. Because only 
about one-third of DCM patients have 
delayed gadolinium enhancement, an 
MRI may be useful to identify the high 
risk patients who are prone to arrhyth-
mia and are less likely to respond to 
conventional therapy.

In the current issue of IMAJ, Parakh 
and co-workers [19] report on clini-
cal predictors of prognosis in a cohort 
of 171 idiopathic DCM patients. 
Inflammatory cardiomyopathy was 
excluded by endomyocardial biopsy. 
A comprehensive series of clinical, 
laboratory, electrocardiograph, echo-
Doppler and hemodynamic parameters 
were included in the analysis, with 
a notable exception of B-natriuretic 
peptide and VO2max. Lower age, lower 
NYHA class at presentation and higher 
LVEF emerged as independent predic-
tors of event-free survival. A model 
based on these three simple clinical 
predictors correctly classified 71% of 
patients into Long-Term Survivors 
(median 6.4 years) versus Non-Long-
Term-Survivors (median 1.8 years). 
Regretfully, only ~ 50% of patients 
had an adequate follow-up to enter 
the model under this classification. 
The predictive power of the model was 
highly significant but had an area under 
a receiver-operator curve of only 0.75. 
The authors should be applauded for 
their critical approach, acknowledging 
the limitations of predicting prognosis 
in DCM by standard clinical predic-
tors. Nevertheless, these findings are 
important. 

When approaching a DCM patient 
the clinician should consider the gen-
eral clinical rules generated from cohort 
studies and pay meticulous attention to 
individual characteristics. The annual 
mortality rate in non-ischemic DCM 
patients is currently 5% or even lower 
[20], and nearly 50% may improve 
with modern therapy [3]. We believe 
that unless progressive heart failure or 
ventricular arrhythmia dictates other-
wise, the inability to accurately predict 
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prognosis warrants a careful wait-and-
see approach. Once optimal medical 
therapy is instituted, the patient will 
have a “window of opportunity” to 
improve before committing to invasive 
procedures such as implantable cardio-
verter defribrillator or device implant, 
valve surgery, among others. 
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Influenza viruses take a yearly toll on human life despite 
efforts to contain them with seasonal vaccines. These viruses 
evade human immunity through the evolution of variants 
that resist neutralization. The identification of antibodies 
that recognize invariant structures on the influenza 
hemagglutinin (HA) protein have invigorated efforts to 
develop universal influenza vaccines. Specifically, antibodies 
to the highly conserved stem region of HA neutralize diverse 
viral subtypes. These antibodies largely derive from a 
specific antibody gene, heavy chain variable region IGHV1-
69, after limited affinity maturation from their germline 
ancestors, but how HA stimulates naive B cells to mature 
and induce protective immunity is unknown. To address 
this question, Lingwood and team analyzed the structural 
and genetic basis for their engagement and maturation 
into broadly neutralizing antibodies. The authors show that 
the germline-encoded precursors of these antibodies act 
as functional B cell antigen receptors (BCRs) that initiate 
subsequent affinity maturation. Neither the germline pre-
cursor of a prototypic antibody, CR6261, nor those of two 

other natural human IGHV1-69 antibodies, bound HA as 
soluble immunoglobulin-G (IgG). However, all three IGHV1-69 
precursors engaged HA when the antibody was expressed as 
cell surface IgM. HA triggered BCR-associated tyrosine kinase 
signaling by germline transmembrane IgM. Recognition and 
virus neutralization was dependent solely on the heavy chain, 
and affinity maturation of CR6261 required only seven amino 
acids in the complementarity-determining region (CDR) H1 
and framework region 3 (FR3) to restore full activity. These 
findings provide insight into the initial events that lead to the 
generation of broadly neutralizing antibodies to influenza, 
informing the rational design of vaccines to elicit such 
antibodies and providing a model relevant to other infectious 
diseases, including human immunodeficiency virus/AIDS. 
The data further suggest that selected immunoglobulin 
genes recognize specific protein structural ‘patterns’ that 
provide a substrate for further affinity maturation.
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