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This invited commentary refers to ‘Sympathetic dysfunc-
tion is associated with worse fatigue and early and subtle 
symptoms in heart failure: An exploratory sex-stratified 
analysis’, by N. Stutsman et al., https://doi.org/10.1093/ 
eurjcn/zvad121.

Evidence indicates that dysfunction of the sympathetic nervous system 
is crucial in the development of heart failure (HF). This takes the form of 
persistent and adverse activation of sympathetic outflows to the heart 
and kidneys.1 The sympathetic nervous system in HF is overactivated 
and stimulates the heart to contract more vigorously and more fre-
quently.2 It constitutes a compensation system that, however, exhausts 
the heart muscle in the long run. Adrenalin and noradrenalin are the ef-
fectors of this sympathetic hyperactivity. Metaphorically speaking, we 
could compare the heart to a sick mule forced to work uphill; the own-
er, to make it walk further, whips it (imagine the whip as the sympathet-
ic system: adrenalin and noradrenalin). Initially, the mule works harder 
but eventually exhausts all the strength. However, a previous study sug-
gests that hyperactivity of the sympathetic nervous system is associated 
with immune/inflammatory variables, occurs frequently before the on-
set of HF, and is present in HF with a maintained left ventricular ejection 
fraction (LVEF) [diastolic HF or heart failure with preserved ejection 
fraction (HFpEF)]. Plasma levels of catecholamine norepinephrine 
(NE), which is a strong indicator of a poor prognosis in HF, can be 
used to evaluate sympathetic function.3 Furthermore, concomitant 
non-cardiac morbidities can increase sympathetic nervous system activ-
ity in HF, and genetic and demographic variables can alter it.4 And it is 
precisely on the latter two assumptions that the article by Stutsman 
et al. is based, namely the association between catecholamine metabo-
lites, resulting from sympathetic dysfunction, and physical symptoms 
perceived by patients with HF and the sex differences related to this as-
sociation.5 Therefore, it is important to know more about the 
symptom-related aspects because symptoms are the most noticeable 
part of the disease for patients who attribute the negative impact on 
their quality of life due to their symptoms.

Fatigue and early/subtle physical 
symptoms
In a recent meta-synthesis, fatigue in patients with HF was identified as dis-
tressing, predominant in many aspects of patient life, and related to clinical 
and patient-reported outcomes.6 The same article pointed out that 

knowledge of the physiological aspects of fatigue in HF is inadequate, which 
affects our ability to treat and prevent the condition. Although many ther-
apies are not available to reduce fatigue in patients with HF, they are 
needed to improve patient outcomes and quality of life. The results of 
the article by Stutsman and colleagues are informative about these issues 
by identifying sympathetic dysfunction as associated with worse fatigue.

Stronger association: more fragile 
women
The observed association was more pronounced in women compared 
with men. Regrettably, there is a dearth of literature on sex-linked dys-
morphisms and their pathophysiological effects. Significant knowledge 
gaps exist about sex-specific mechanisms, such as the best pharmaco-
logical dosages for women and the criteria specific to a given sex for de-
vice therapy. A review of 740 completed cardiovascular clinical trials 
conducted between 2010 and 2017 found that women represent 
roughly 38% of the total participants.7 Numerous studies that have in-
vestigated the enrolment of women in randomized controlled trials 
(RCTs) for HF since 2000 have found that the percentage of women 
enrolled has fluctuated between 21% and 29%.8 Therefore, so far, 
treatment guidelines are based primarily on data from men. 
Certainly, further studies are needed to expand knowledge about the 
pathophysiological mechanisms to treat the subtle and early-stage 
symptoms of decompensation. The study by Stutsman and colleagues 
paves the way for new investigations, including genetic differences.
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