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Abstract
Chronic heart failure(CHF) is a serious public health problem in the world, which occurs mostly in the elderly, 
with extremely high morbidity and mortality. The physiological changes in the cardiovascular system caused 
by aging are an independent risk factor for CHF. For this reason, effective drug treatment is often used to im-
prove the clinical symptoms and quality of life of older CHF patients, and ultimately achieve the goal of reduc-
ing hospitalization rate and cardiovascular mortality. This article describes recent progress of drug therapy for 
older patients in chronic heart failure.
Keywords: Aging, older patients, chronic heart failure, drug therapy

* Corresponding author: Feng Liu
Mailing address: National Key Clinical Department of Gerontolo-
gy, Guangzhou First People’s Hospital, School of Medicine, South 
China University of Technology, Guangzhou 510180, China.
Email: eyliufeng@scut.edu.cn
Received: 28 November 2020 / Accepted: 20 December 2020

Chronic heart failure refers to the clinical symptoms of 
various cardiovascular diseases that progress to the end 
stage. Among them, coronary heart disease and hyperten-
sion are the main causes, and it is also the main cause of 
death in older patients with cardiovascular disease [1]. As 
the population ages, the global prevalence and mortality 
of chronic heart failure are still on the rise. It is estimated 
that in developed countries, more than 10% of older CHF 
patients are 70 or more years of age [2]. How to effec-
tively improve the heart function of older patients with 
chronic heart failure, improve the quality of life, reduce 
the incidence of acute attacks, control the progression of 
the disease, and extend the survival time has become a hot 
topic in the clinical world. Now it is expounded from two 
aspects: the pathogenesis of chronic heart failure and the 
progress of drug treatment.

Pathogenesis of chronic heart failure

CHF is a group of clinical syndromes that causes changes 
in ventricular structure or function due to various reasons, 
and ultimately results in systolic or diastolic dysfunction. 
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Its clinical manifestations are mainly dyspnea, fatigue and 
fluid retention (pulmonary congestion, systemic conges-
tion and peripheral edema) [3, 4]. Neuroendocrine hyper-
activation and ventricular remodeling involving a variety 
of cytokines are currently the main pathogenesis of CHF.

Neuroendocrine system

The renin-angiotensin-aldosterone system(RAAS) has 
been shown to play a key role in the occurrence and de-
velopment of CHF [5]. RAAS is a fluid regulation system 
in the body, which plays an important role in the main-
tenance of normal cardiovascular development, stable 
function, electrolyte and fluid balance [6, 7]. When renin 
is released in the blood and RAAS is initiated, angioten-
sinogen is hydrolyzed into angiotensin I under the action 
of renin to form angiotensin II, causing vasoconstriction, 
water and sodium retention, and ventricular hypertrophy, 
myocardial hyperplasia, reducing cardiac output [5].

Ventricular remodeling

Under pathophysiological stimulation, a variety of mole-
cules and cells are involved in ventricular remodeling, in-
cluding fibroblasts (promoting fibrosis), vascular smooth 
muscle cells (promoting vascular stiffness), vascular 
endothelial cells (promoting endothelial dysfunction) and 
leukocytes (causing inflammation) [8]. Ventricular remod-
eling is a repair process that plays a certain compensatory 
role in CHF in the early stage. If it is not controlled, it will 
lead to cardiomyocyte hypertrophy, ventricular wall thin-
ning, ventricular cavity expansion, and excessive extracel-
lular matrix accumulation leading to heart muscle fibrosis 
eventually to CHF [9].
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Progress in drug treatment of chronic heart failure

Improving clinical symptoms and quality of life by pre-
venting or reversing cardiac remodeling is a major goal 
of the treatment of chronic heart failure, and an important 
way to reduce rehospitalization and mortality. The core of 
CHF drug treatment mainly includes beta-receptor block-
ers, RAAS inhibitors (ie, angiotensin-converting enzyme 
inhibitor ACEI and angiotensin II receptor antagonist 
ARB) and aldosterone receptor antagonists, which are still 
recommended as first-line drugs (Class I recommenda-
tions) by domestic and foreign guidelines [1, 3, 10]. The 
combination of these three drugs is called the “Golden 
Triangle” in the 2014 China Heart Failure Diagnosis and 
Treatment Guidelines [11]. It can effectively improve 
symptoms and quality of life, reduce the risk of death, 
hospitalization, and sudden death. It is tolerated very well 
by older CHF patients [12]. In addition to the aforemen-
tioned prognostic-improving drugs, diuretics and digitalis 
drugs are also very important in improving symptoms. 
With the continuous advancement of medical technology, 
the effectiveness and safety of a variety of new drugs in 
the treatment of CHF have been initially confirmed, pro-
viding new ideas for the treatment of CHF patients.

Angiotensin receptor-enkephalinase inhibitor(ARNI)

Sacubitrilvalsartan (LZC696) is the world’s first ARNI. 
It is a new type of drug for the treatment of heart failure 
composed of valsartan(ARB) and sacubitril(NEPI) in a 
ratio of 1:1, which can inhibit the RAAS system and regu-
late the natriuretic peptide system [13]. The PARADIGM-
HF study [14] is a study including China, which aims 
to compare the basic treatment of heart failure with the 
addition of sacubitrilvalsartan 200 mg twice a day and 
enalapril 10 mg twice a day, a multi-center, prospective, 
randomized, double-blind study on the mortality and re-
hospitalization rate of 8,399 CHF patients with NYHA II-
IV and left ventricular ejection fraction (LVEF) ≤ 35% [15] 
After an average follow-up of 27 months, the results of 
the study showed that compared with enalapril, the risk of 
cardiovascular death in the sacubitrilvalsartan group was 
reduced by 20% (P<0.001), and the risk of hospitaliza-
tion due to heart failure decrease by 21% (P < 0.001). The 
risk of all-cause death in the sacubitrilvalsartan group was 
16% lower than that in the enalapril group [16, 17]. There-
fore, the 2017 ACC/AHA/HFSA Heart Failure Manage-
ment Guidelines recommends that HFrEF patients with 
LVEF ≤ 35% can be treated with ARNI, and it is recom-
mended for all NYHA heart function class II-III patients, 
who can tolerate ACEI/ARB treatment and have chronic 
symptomatic HFrEF be treated with ARNI to reduce mor-
bidity and mortality, and receive a Class I recommenda-
tion [1].

Specific inhibitor of If current in sinoatrial node

Ivabradine can specifically inhibit cardiac sinus node pac-
ing current, slow down heart rate, and reduce myocardial 
oxygen consumption. At the same time, it does not have 

the blood pressure lowering effect of beta blockers, there-
by improving ventricular remodeling and significantly im-
proving CHF patients quality of Life. The SHIFT study is 
a randomized, double-blind, placebo-controlled study that 
included 6558 NYHA II-IV patients with left ventricular 
ejection fraction ≤ 35% and sinus heart rate ≥ 70 beats/
min. They were randomly divided into Ivabradine group 
or the comfort crew. After 22.9 months of follow-up, the 
results showed that the relative risk of cardiovascular 
death and worsening heart failure in the ivabradine group 
was reduced, and the left ventricular function and quality 
of life of the patients were significantly improved, revers-
ing ventricular remodeling, and the number of serious 
adverse events was lower than that in the placebo group 
[18, 19]. The 2016 European Society of Cardiology (ESC) 
heart failure guidelines pointed out that patients with 
LVEF ≤ 35% and sinus heart rate ≥ 70 beats/min should 
consider using ivabradine after the target dose or maxi-
mum tolerated dose of beta blockers, ACEI or ARB and 
aldosterone receptor antagonists [10].

Vasopressin V2 receptor antagonist

Tolvaptan inhibits water reabsorption by binding to the 
V2 receptor, but does not increase sodium excretion, so it 
is often used in the treatment of CHF with hyponatremia. 
The EVEREST study consisted of two identical prospec-
tive, randomized, double-blind, placebo-controlled trials. 
4,133 hospitalized patients with heart failure were ran-
domly divided into tolvaptan group or placebo group. The 
results showed the clinical effect of tolvaptan group was 
significantly improved, and the weight loss was more sig-
nificant. The incidence of serious adverse reactions in the 
two groups was similar, with no significant renal failure 
or hypotension, but it failed to reduce the mortality and 
hospitalization rate of patients with heart failure [20]. In 
a retrospective study in Japan, it was also shown that the 
addition of small doses of tolvaptan to CHF patients with 
hyponatremia in a short period of time was well tolerated 
with a low incidence of main side effects, which is useful 
for correcting severe hyponatremia [21].

Sodium-glucose cotransporter 2 inhibitor

SGLT-2 inhibitor is a new type of oral hypoglycemic 
agent. Its basic function is to block the SGLT-2 transporter 
in the proximal tubules of the kidney, inhibit the reabsorp-
tion of glucose by the renal tubules, and increase the urine 
osmotic pressure, thereby promoting the excretion of 
urine sugar and sodium excretion. The EMPA-REG OUT-
COME study showed that compared with the placebo 
group, type 2 diabetes patients with cardiovascular disease 
who used the SGLT-2 inhibitor Empagliflozin could re-
duce the incidence of the main composite cardiovascular 
endpoint by 14%, all-cause mortality by 38%, and hospi-
talization risk of heart failure by 35% [22]. The results of 
the DAPA-HF study showed that on the basis of standard 
treatment for heart failure, the addition of SGLT-2 inhibi-
tor Dapagliflozin can significantly reduce the risk of car-
diovascular death or worsening of heart failure, reduce the 
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risk of cardiovascular death, and can significantly reduce 
the risk of all-cause death [23].The 2020 Canadian Cardi-
ology Society (CCS) and Canadian Heart Failure Society 
(CHFS) heart failure guidelines recommended that SGLT-
2 inhibitors should be applied to patients with mild to 
moderate heart failure with LVEF ≤ 40% and complicated 
with type 2 diabetes to relieve heart failure symptoms, im-
prove quality of life and reduce the risk of hospitalization 
and cardiovascular death [24].

Soluble guanylate cyclase sGC stimulator

Cyclic guanosine phosphate(cGMP) is a key signaling 
molecule involved in the regulation of vascular tension, 
proliferation, fibrosis and inflammation. Riociguat directly 
stimulates sGC in a non-nitric oxide way, increasing the 
sensitivity of sGC to nitric oxide, leading to an increase 
in cGMP production, thereby promoting vasodilation 
[25]. Riociguat is the world’s first drug approved for the 
treatment of pulmonary hypertension, and its role in the 
field of heart failure still needs further research to verify. 
The VICTORIA study included 5050 CHF patients with 
NYHA II-IV and LVEF ≤ 45%, which was a randomized, 
double-blind, placebo-controlled phase III clinical trial. It 
was confirmed that the addition of Vericiguatl on the basis 
of standard treatment could reduce the composite endpoint 
of cardiovascular death or hospitalization for heart failure 
in CHF patients by 10% [26].

Conclusion 

Chronic heart failure has a high morbidity and mortality 
rate, which poses a great threat to the safety and quality of 
life of older patients. However, drug treatment is still the 
main clinical approach. The clinical efficacy, and compat-
ibility of various new therapeutic drugs still need more 
research to confirm and achieve scientific medication ac-
cording to the guidelines, but also to formulate targeted 
treatment plans based on the individualization of the older 
patients. It is believed that with an increase in clinical 
research, more effective drugs will become available, and  
great progress will be made in drug treatment of older pa-
tients with chronic heart failure. 
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