
EDITORIAL  Brain‑derived neurotrophic factor and heart failure 1

atrial fibrillation could not be excluded, the au‑
thors concluded that lower levels of BDNF in pa‑
tients with advanced systolic HF might reflect 
the disease that lasts longer or has induced more 
serious chronic adaptation of the heart and, there‑
fore, the measurement of serum levels of BDNF 
could be used as a biomarker for identification of 
more advanced systolic HF patients.3

Neurotrophins are a class of growth factors 
that promote neuronal proliferation, differen‑
tiation, and survival. BDNF is the most impor‑
tant neurotrophin and is implicated to modu‑
late the functions of both the central and pe‑
ripheral nervous systems.4 Of interest, recent 
studies demonstrated that BDNF can be synthe‑
sized in many non‑neuronal tissues and cells (in‑
cluding the myocardium, endothelial cells, and 
platelets), and may play a critical role in the de‑
velopment of the cardiovascular system as well 
as in maintaining the integrity of cardiac struc‑
ture and function through binding to its recep‑
tor tropomyosin‑related kinase receptor B (TrkB) 
actively expressed in cardiomyocytes.5,6 Indeed, 
experimental studies showed that alterations in 
the BDNF‑TrkB pathway are associated with im‑
paired cardiac contraction and relaxation, car‑
diomyocyte death, decreased cardiac function, 
increased cardiac inflammation, and oxidative 
stress, leading to early postnatal death and devel‑
opment of HF in the adult heart.7-9 Furthermore, 
previous studies reported that serum concentra‑
tions of BDNF are reduced in patients with sys‑
tolic HF, and its lower levels are associated with 
more impaired heart functional capacity (ie, ad‑
vanced New York Heart Association class), high‑
er levels of NT‑proBNP, and higher incidence of 
death and rehospitalization, thus suggesting that 
BDNF can be a useful prognostic biomarker in pa‑
tients with HF.10,11 However, to date, data regard‑
ing the relationship between BDNF concentra‑
tion and severity of HF using echocardiography 
are scarce. In this regard, a recent study showed 

Heart failure (HF) is a complex clinical syndrome 
resulting from structural and / or functional ab‑
normalities of the heart leading to an inadequate 
cardiac output at rest and / or during exercise 
and, consequently, insufficient tissue and organ 
perfusion. Natriuretic peptides (NPs), especially 
the N‑terminal prohormone of brain natriuret‑
ic peptide (NT‑proBNP), are the most commonly 
evaluated biomarkers in patients with suspected 
HF, allowing both to rule out the diagnosis of HF 
(cutoff level for NT‑proBNP <125 pg/ml) and to 
provide the prognosis for these patients.1 How‑
ever, there are some limitations to the use of NPs, 
as their levels increase with age, are higher in 
patients with chronic kidney disease (CKD) due 
to slower clearance and, of interest, they do not 
provide information on the presence and grade 
of structural and / or functional impairment of 
the heart. Therefore, validation of new circulat‑
ing biomarkers for identification of HF patients 
with more advanced cardiac remodelling and dys‑
function could be extremely helpful for clinicians.2

In this issue of Polish Archives of Internal Medi-
cine, Pytka et al3 compared cardiac structure and 
function using echocardiography in ambulato‑
ry and clinically stable patients with HF and left 
ventricular (LV) ejection fraction (LVEF) below 
50%, with lower and higher brain-derived neu‑
rotrophic factor (BDNF) serum concentrations. 
Among the 361 patients included in the study, 
those with lower serum concentrations of BDNF 
(<23.5 ng/dl) had more dilated right and left atria, 
larger right ventricular end‑diastolic area and 
LV end‑systolic diameter, higher mitral E/A and 
E/e’ waves ratio, lower tricuspid annulus plane 
systolic excursion (TAPSE), shorter pulmonary 
acceleration time, and higher concentration of 
NT‑proBNP. Notably, these findings were inde‑
pendent of the patient age, sex, body mass index, 
systolic blood pressure, and heart rate. Although 
the influence of other comorbidities, such as dia‑
betes, hypertension, coronary artery disease, or 
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that low BDNF levels are associated with adverse 
cardiac remodelling (higher LV mass, posteri‑
or wall thickness, and E/A ratio) and higher lev‑
els of NT‑proBNP, even though patients with se‑
vere CKD, previous myocardial infarction (MI), 
and LVEF below 40% were excluded.12 Expanding 
these findings, the study by Pytka et al3 showed 
that even in patients with advanced HF (as re‑
flected by a median LVEF of 31%) lower BDNF 
levels are associated with more advanced struc‑
tural changes in the heart. Even though the un‑
derlying mechanisms are unknown and cannot be 
deducted from this study, these findings allow to 
speculate that the decrease in serum BDNF lev‑
els could be implicated in the pathogenesis and 
progression of HF. Of note, it has been suggest‑
ed that BDNF release could increase during acute 
myocardial ischemia and might play a protective 
role against ischemic damage and the adverse car‑
diac remodelling following MI.13 Given that sev‑
eral interventions (eg, physical activity, imipra‑
mine, S‑citalopram) can be used to increase se‑
rum BDNF concentration, further investigations 
aimed at elucidating the underlying mechanisms 
of the association reported in this study and its 
role as a potential therapeutic target are strong‑
ly warranted.

Finally, increased levels of serum BDNF have 
been reported in patients with unstable angina 
as compared with patients with stable coronary 
artery disease (CAD) or controls without CAD, 
suggesting their possible role in the pathogen‑
esis of acute coronary syndromes (ACS). More‑
over, a recent study found higher BDNF levels 
in patients with ST‑elevation MI than in those 
with non–ST‑elevation ACS, and higher BDNF 
levels were associated with coronary macro‑
phage infiltrates and lower prevalence of healed 
plaques, suggesting that BDNF could be involved 
in the thromboinflammatory activation occurring 
in patients with ACS.14,15

In conclusion, accumulating evidence suggests 
a role for BDNF in the pathogenesis of cardiovas‑
cular disease, and further studies are needed to 
confirm its potential diagnostic, prognostic, and 
therapeutic implications.
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