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simple biomarkers? Is there any single com‑
mon link between inflammation, malnutri‑
tion, and remodeling? Furthermore, can the re‑
sults of the study be extrapolated to other HF 
populations?

TNC is an extracellular matrix glycoprotein, 
recently shown to be involved in the pathogen‑
esis of cardiovascular diseases, mostly HF, ath‑
erosclerosis, and myocardial infarction (MI), as 
a marker of inflammation and remodeling. It is 
expressed when tissue damage occurs. In addition, 
some inflammatory scores, such as the Glasgow 
Prognostic Score, based on serum albumin and 
hsCRP, have been applied to patients with MI, 
with good results.3 Thus, inflammation and car‑
diac remodeling have a bidirectional relation‑
ship, leading to myocardial damage and, even‑
tually, HF development and progression. Neu‑
trophils also seem pathogenic in HF as markers 
of acute inflammation and repairing processes. 
Indeed, NPAR has been shown to be superior to 
neutrophils or albumin alone in prognosis predic‑
tion in HF.4 In the setting of an established HF, 
overweight or obesity confers some protective ef‑
fect (the so‑called obesity paradox), especially in 
advanced cases, in contrast to underweight pa‑
tients.5,6 However, malnutrition and sarcopenia 
are clearly associated with poor prognosis. Both 
of them may be caused by gastrointestinal distur‑
bances induced by decreased perfusion, local ede‑
ma, intestinal congestion, and systemic inflam‑
mation.7 The cascade of proinflammatory cyto‑
kines triggered by congestion may contribute to 
cardiovascular dysfunction; however, therapeu‑
tic anti-inflammatory interventions have been 
shown to be futile.8

In the search for common elements of organ 
dysfunction (mainly cardiac and renal), inflamma‑
tion, and malnutrition, venous congestion aris‑
es as a promising candidate.9 There is evidence 
of a direct relationship between congestion and 
inflammation.1 Colombo et al1 developed an ex‑
perimental model in which mechanical occlusion 

Heart failure (HF) is a multifactorial and complex 
syndrome with poorly understood pathophysiol‑
ogy, often representing the final stage of differ‑
ent cardiovascular conditions. A number of fac‑
tors lead to adaptative changes that, over time, 
become maladaptive and eventually drive path‑
ological remodeling and failure. Among these, 
chronic inflammation, malnutrition, neurohor‑
monal activation, endothelial cell activation, and 
venous congestion play a key role in advanced HF 
development beyond, or in addition to, hemody‑
namic factors.1

In this issue of Polish Archives of Internal Med-
icine, Kurkiewicz et al2 analyzed the prognostic 
value of a set of biomarkers of malnutrition and 
inflammation in a cohort of 200 stable patients 
with advanced HF awaiting heart transplantation. 
The patients were predominantly young men with 
ischemic etiology of HF and mostly with severe‑
ly reduced (median, 17%) left ventricular ejec‑
tion fraction (LVEF). The neutrophil percentage
‑to‑albumin ratio (NPAR), advanced lung can‑
cer inflammation index (ALI; based on the body 
mass index, serum albumin, and neutrophil‑to
‑lymphocyte ratio), serum tenascin‑C (TNC), and 
high‑sensitivity C‑reactive protein (hsCRP) were 
assessed. Survival analysis showed that a lower 
ALI, as well as a higher NPAR and higher serum 
levels of TNC and hsCRP were associated with 
poorer prognosis. Besides, blood concentration 
of N‑terminal pro–B‑type natriuretic peptide, se‑
rum bilirubin, and creatinine also correlated with 
higher mortality in the multivariable analysis.

Chronic inflammation, malnutrition, and end
‑stage cardiac remodeling were assessed through 
a simple set of blood biomarkers. As the 3 arms 
of a triangle, this set of biomarkers delineated 
a poor prognosis arena, since they enabled iden‑
tification of a group of patients with a high mor‑
tality rate during the follow‑up (30% at 1 year).

Nonetheless, several questions arise with re‑
spect to the results of the study. Is it possible to 
track complex pathophysiologic processes with 
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of the veins elicited robust activation of inflam‑
matory genes. As a consequence, it is plausible to 
think that protracted clinical congestion through 
inflammatory mechanisms, among others, may be 
associated with malnutrition,10 renal dysfunction, 
poorer functional status, and higher mortality.11

In this complex interplay, splanchnic conges‑
tion12 may be the critical factor in promoting 
a systemic inflammatory status and derangement 
of the renal function,13 which, in turn, exacerbate 
malnutrition through the retention of nitroge‑
nated products, hyporegenerative anemia, and 
anorexia, closing the circle between HF, systemic 
congestion, malnutrition, and organ dysfunction.

A striking finding of Kurkiewicz et al2 was 
the absence of influence of comorbidities on 
the outcomes. Comorbidities have been proposed 
as influential factors in defining the final phe‑
notype of HF, with either reduced or preserved 
LVEF.14 Besides, among HF patients, comorbidi‑
ties tend to cluster together beyond simple chance 
and impair health outcomes.15 The simplest ex‑
planation for the apparently contradictory results 
of the study by Kurkiewicz et al2 are the homo‑
geneous characteristics of their cohort, consist‑
ing mostly of young men with severely reduced 
LVEF and poor functional status that put them 
all on the waiting list for heart transplantation. 
Accordingly, these results cannot be extrapolated 
to the current HF patients with a wide age range, 
different phenotypes, and several comorbidities.

Given the complexity of the HF syndrome 
and its poor prognosis, a comprehensive ap‑
proach, including clinical findings, blood bio‑
markers, echocardiography, and, sometimes, in‑
vasive tests, is still needed to get a reliable per‑
spective of the prognosis and treatment of indi‑
vidual patients.

Article information

Disclaimer  The opinions expressed by the author(s) are not necessarily 
those of the journal editors, Polish Society of Internal Medicine, or publisher.

Conflict of interest  None declared.

Open access  This is an Open Access article distributed under the terms 
of the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 Inter‑
national License (CC BY‑NC‑SA 4.0), allowing third parties to copy and re‑
distribute the material in any medium or format and to remix, transform, and 
build upon the material, provided the original work is properly cited, distrib‑
uted under the same license, and used for noncommercial purposes only. For 
commercial use, please contact the journal office at pamw@mp.pl.

How to cite  Pérez‑Calvo JI, Rubio‑Gracia J, Josa‑Laorden C. Advanced 
heart failure: the  Gordian knot. Pol Arch Intern Med. 2023; 133: 16515. 
doi:10.20452/pamw.16515

References

1  Colombo P, Onat D, Harxhi A, et al. Peripheral venous congestion causes 
inflammation, neurohormonal and endothelial cell activation. Eur Heart J. 
2014; 35: 448-454. 

2  Kurkiewicz K, Gąsior M, Szyguła‑Jurkiewicz BE. Markers of malnutri‑
tion, inflammation, and tissue remodeling are associated with 1‑year out‑
comes in patients with advanced heart failure. Pol Arch Intern Med. 2023; 
133: 16411. 

3  Zhu H, Li Z, Xu X, et al. Predictive value of three Inflammation‑based 
Glasgow Prognostic Scores for major cardiovascular adverse events in pa‑
tients with acute myocardial infarction during hospitalization: a retrospective 
study. PeerJ. 2020; 8: e9068. 

4  Hu Z, Wang J, Xue Y, et al. The neutrophil‑to‑albumin ratio as a new pre‑
dictor of all‑cause mortality in patients with heart failure. J Inflamm Res. 
2022; 15: 701-713. 

https://doi.org/10.1016/j.amjcard.2015.02.024
https://doi.org/10.1016/j.amjcard.2015.02.024
https://doi.org/10.1016/j.amjcard.2015.02.024
https://doi.org/10.1007/s00380-022-02090-3
https://doi.org/10.1007/s00380-022-02090-3
https://doi.org/10.1007/s00380-022-02090-3
https://doi.org/10.1080/14656566.2017.1351948
https://doi.org/10.1080/14656566.2017.1351948
https://doi.org/10.1080/14656566.2017.1351948
https://doi.org/10.1016/j.cardfail.2014.09.005
https://doi.org/10.1016/j.cardfail.2014.09.005
https://doi.org/10.1016/j.cardfail.2014.09.005
https://doi.org/10.1016/j.medcle.2020.06.063
https://doi.org/10.1016/j.medcle.2020.06.063
https://doi.org/10.1016/j.medcle.2020.06.063
https://doi.org/10.1016/j.medcle.2020.06.063
https://doi.org/10.1007/s00380-020-01634-9
https://doi.org/10.1007/s00380-020-01634-9
https://doi.org/10.1007/s00380-020-01634-9
https://doi.org/10.1007/s00380-020-01634-9
https://doi.org/10.1016/j.jchf.2021.12.005
https://doi.org/10.1016/j.jchf.2021.12.005
https://doi.org/10.1016/j.jchf.2021.12.005
https://doi.org/10.1016/j.rceng.2018.09.012
https://doi.org/10.1016/j.rceng.2018.09.012
https://doi.org/10.1016/j.rceng.2018.09.012
https://doi.org/10.1016/j.rceng.2018.09.012
https://doi.org/10.1016/j.jacc.2013.02.092
https://doi.org/10.1016/j.jacc.2013.02.092
https://doi.org/10.1016/j.jacc.2013.02.092
https://doi.org/10.1016/j.jacc.2013.02.092
https://doi.org/10.1136/bmjopen-2019-033174
https://doi.org/10.1136/bmjopen-2019-033174
https://doi.org/10.1136/bmjopen-2019-033174
http://creativecommons.org/licenses/by-nc-sa/4.0
https://doi.org/10.1093/eurheartj/eht456
https://doi.org/10.1093/eurheartj/eht456
https://doi.org/10.1093/eurheartj/eht456
https://doi.org/10.20452/pamw.16411
https://doi.org/10.20452/pamw.16411
https://doi.org/10.20452/pamw.16411
https://doi.org/10.20452/pamw.16411
https://doi.org/10.7717/peerj.9068
https://doi.org/10.7717/peerj.9068
https://doi.org/10.7717/peerj.9068
https://doi.org/10.7717/peerj.9068
https://doi.org/10.2147/JIR.S349996
https://doi.org/10.2147/JIR.S349996
https://doi.org/10.2147/JIR.S349996

