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Vulnerabilidad cardiovascular en adultos mayores con 
COVID-19: conociendo los mecanismos biológicos
Cardiovascular vulnerability in COVID-19 elderly patients: getting into the biological 
mechanisms
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Abstract 
The COVID-19 pandemic has had an important impact on older adults, conferring a worse prognosis. Older adults may have 
atypical presentations, which can delay the diagnosis of the disease, making its evolution more unfavorable. In addition to 
the cardiovascular damage mechanisms conferred by SARS-CoV-2 infection, the changes inherent in the aging cardiovascu-
lar and immune system favor the appearance of cardiovascular complications in a more relevant way in this population. The 
objective of this article will be to summarize the knowledge about cardiovascular involvement in older adults and explain its 
pathophysiological mechanisms, to alert about the early recognition and timely treatment of these complications.
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Resumen 
La pandemia por COVID-19 ha impactado de forma importante en los adultos mayores, confiriéndoles un peor pronóstico. 
Los adultos mayores pueden tener presentaciones atípicas, las cuales pueden retrasar el diagnóstico de la enfermedad, 
haciendo su evolución más desfavorable. Además de los mecanismos de daño cardiovascular conferidos por la infección por 
SARS-CoV-2, los cambios inherentes al sistema cardiovascular e inmune ya envejecido, favorecen la aparición de compli-
caciones cardiovasculares de forma más relevante en esta población. El objetivo de este artículo será resumir los conoci-
mientos sobre el involucro cardiovascular en adultos mayores y explicar los mecanismos fisiopatológicos de este, para 
alertar sobre el reconocimiento temprano y tratamiento oportuno de estas complicaciones. 
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Introduction
Since the coronavirus disease outbreak in December 

2019, in Wuhan, China, the disease has spread to the 
five continents, and there have been reported more 

than 3 million cases and 250 thousand deaths world-

wide to the date1. This new type of coronavirus, SARS-

CoV-2, belonging to the beta-generae, has been isolat-

ed from the lower respiratory tract, causing severe 
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acute respiratory syndrome, within other manifesta-
tions, known as COVID-192. As in the case of other 
coronaviruses that cause human diseases, such as 
SARS-CoV-1 and MERS-CoV, this new virus shares 
some characteristics, such as the high genetic related-
ness, similar viral life cycle, transmission through respi-
ratory droplets, and a similar timing of symptom onset 
and detection3.

The fatality rate of this disease varies according to 
demographic characteristics in each country since 
COVID-19 is more lethal in the older population. The 
overall fatality rate in Italy is higher than in China, and 
this could be associated with the distribution of the 
cases that in Italy were 37.6% of individuals aged 70 
years or older, which represented 11.9% of cases in 
China. Nevertheless, mortality rates are similar for pa-
tients aged 80 years and older in both countries (21.9% 
in China vs. 20.2% in Italy)4. Globally, the case fatality 
rate is estimated to increase with age. The mortality 
risk for males is greater; for female in their 60-69, the 
fatality rate is around 4%, while for males of the same 
age it is 6.22-7.15%, and it reaches 18% for female 
older than 80 years and 28-30% for males of this age5.

In addition to being the population prone to higher 
mortality, older adults face other challenges, such as 
exposure to asymptomatic carriers in nursing homes 
that favor transmission, the atypical presentation of 
symptoms, ageist discourses, and cognitive decline 
that hinders their adaptation to this pandemic6. More-
over, a greater burden of comorbidities is found in older 
adults, which confers a poor prognosis when diagnosed 
with COVID-197.

Beyond the respiratory damage conferred by SARS-
CoV-2, the cardiovascular involvement associated with 
COVID-19 gives a poor prognosis, and older adults are 
more susceptible to these because of aging-related 
factors. This article aims to summarize the most rele-
vant points of the clinical presentation in the elderly, the 
cardiac involvement associated with the disease, and 
explain the pathophysiological mechanisms underlying 
the poor prognosis in this population.

Clinical presentation in older adults
The most common symptoms in infected older pa-

tients include fever, fatigue, dry cough, dyspnea, and 
fatigue8,9. Clinical manifestations such as fever or dys-
pnea are associated with the progression of the dis-
ease8. Nonetheless, some patients may present afebrile 
or with low-grade fever, which may increase the difficul-
ty of identifying and therefore, diagnosing COVID-199. 

The atypical disease presentations such as delirium, 
falls and functional decline, are common in frail elderly 
patients due to impaired homeostasis, associated with 
age-related physiological changes10. It is estimated that 
delirium could be present in one-third of hospitalized 
COVID-19 patients of all ages, and two-thirds of those 
with severe disease11. These presentations are associ-
ated with adverse health outcomes and poor progno-
sis12, so it is essential to recognize this group of patients 
to ensure monitoring and timely treatment.

Some laboratory parameters, such as aspartate ami-
no transferase, creatinine, procalcitonin, D-dimer, high 
sensitivity cardiac troponin I (HsTnI), serum ferritine, 
lactate dehydrogenase and IL-6 predicted higher mor-
tality in some observational studies13. This findings are 
more frequent in older adults, compared with the 
younger, which can reflect a greater incidence of heart, 
liver and kidney injury in this patients.14 Regarding to 
the imaging findings, compared with patients less than 
65 years of age, the older patients show a greater pro-
portion of double lung disease15 and combined pleural 
effussion16.

Older adults infected with COVID-19 have frequently 
coexisting medical conditions, the more common being 
hypertension, COPD, coronary heart disease, diabetes, 
and cerebrovascular disease8,16. The presence of these 
diseases is an independent risk factor for patients with 
COVID-197. In a meta-analysis that included 3027 pa-
tients within thirteen studies, the proportion of underly-
ing diseases, such as the previously mentioned, were 
significantly higher in critical patients, compared with 
the non-critical17, and the existence of multiple comor-
bid health conditions increase the risk of mortality 
around sixteen times9,15. 

Cardiac involvement in COVID-19 elderly 
patients

Other known coronaviruses, SARS-CoV and MERS-
CoV, have resulted in cardiovascular complications, 
such as myocardial infarction, diastolic dysfunction, 
transient cardiomegaly, and atrial fibrillation18. SARS-
COV-2 infection is also associated with a significant 
burden of cardiovascular complications; in observation-
al studies, the rate of myocardial injury is about 20%, 
determined as elevated levels of HsTnI19, and its onset 
plays a vital role in the prognosis of these patients20. 
In a systematic review that included 4189 confirmed 
COVID-19 patients, from 28 studies, they found that 
cardiac damage, which existed before multiple organ 
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dysfunction syndrome in several cases, was associated 
with four times higher mortality21.

Older patients with a greater burden of comorbidities 
are more likely to develop cardiac injury when diag-
nosed with COVID-1921. These patients have evidence 
of more severe systemic inflammation and a higher 
incidence of acute respiratory distress syndrome, which 
leads to the explanation of the diverse mechanisms of 
cardiac involvement in this particular population22.

Aging is a risk factor for cardiovascular disease, the 
cellular senescence, excessive oxidative stress, in-
creased generation of free radicals, and chronic low-
grade inflammation, lead to mitochondrial dysfunction 
in aging cardiomyocytes, protein aggregates formation, 
and myocardial fibrosis, which are reflected in major 
age-related cardiac changes such as left ventricular 
hypertrophy, the decline in its diastolic function and left 
atrial dilation22. These changes may predispose to the 
occurrence of cardiovascular complications such as 
atrial fibrillation, left ventricle dysfunction, and higher 
incidence of myocardial infarction in the elderly when 
infected by SARS-CoV-2.

It is worth considering the immune changes 
 associated with aging that perpetuate dysregulated in-
flammation associated with SARS-CoV-2 infection. As 
previously mentioned, aging is associated with a chron-
ic, low-grade inflammatory state, characterized by a 
senescence-associated secretory phenotype that pro-
motes cytokine dysregulation, with an increase of 
pro-inflammatory mediators such as IL-1α, IL-6 and 
reduction of anti-inflammatory cytokines as IL-10 and 
adiponectin23. This phenotype, also known as in-
flamm-ageing augment the risk of CV morbidity and 
mortality24. The cytokine dysregulation that exists in the 
aged immune system is exacerbated in COVID-19 pa-
tients, and it results in ineffective activation of cytotoxic 
CD8+ T lymphocytes and ineffective viral clearance, as 
well as weak antibody production and macrophage ac-
tivation that release cytokines that promote endothelial 
activation, inflammatory cell infiltration, and vascular 
inflammation, as well as procoagulant factors that en-
hance a prothrombotic state25.

It has been well documented that as individuals age, 
body composition changes, studies have shown that fat 
mass increases and muscle mass decreases with age. 
In addition to the already known impact of these body 
modifications, on the pharmacokinetics; it has been pro-
posed that adipose tissue may act as a reservoir for more 
extensive viral spread with increased shedding, immune 
activation and cytokine amplification. This mechanism 
could partially explain the excessive pro-inflammatory 

response to extensive viral infection in older adults, which 
may lead to fatal outcomes26.

Coupled with the aging-related cardiac and immune 
changes, several other mechanisms of cardiac involve-
ment have been proposed. In the endomyocardial bi-
opsy of a patient with COVID-19 that developed car-
diogenic shock, pathologic study showed low-grade 
interstitial and endocardial inflammation. Also, there 
were found groups of viral particles with the morphol-
ogy and size of coronaviruses in the damaged intersti-
tial cells27. This myocardial involvement has also been 
found in cardiac imaging of patients with SARS-CoV-2 
infection, even without respiratory symptoms, mani-
fested by hypokinesis and reduction in the left ventricle 
ejection fraction28. Beyond the viral invasion to the 
myocardial cells and its subsequent damage, hypox-
emia may also cause cardiac injury by reducing the 
energy supply, increasing anaerobic fermentation, and 
causing intracellular acidosis and destroying the cell 
membrane17.

SARS-CoV-2 enters cells to trigger infection through 
the ACE2 receptor, in concert with the host’s TMPRSS2 
membrane protease that facilitates the virus entry to the 
cell29. The main role of this receptor is to convert angio-
tensin II to angiotensin 1-7, a peptide which opposes the 
pro-inflammatory, pro-oxidative, vasoconstrictive and 
fibrotic properties of angiotensin II30. ACE2 is expressed 
in the heart, kidneys, gastrointestinal tract, vessels, and 
the lung alveolar epithelial cells and the upper airway 
tissue, and its upregulated in those patients using ACEI/
ARBs, considering the last a risk factor for disease se-
verity. In senescent cells, there is over-expression of 
CD26 and ACE-2 receptors, which have been proposed 
as a site for SARS-CoV-2 entry to the cell. Senescent 
cells also show an increased propensity for enhanced 
protein synthesis, which is required to produce large 
amounts of inflammatory cytokines, and make them an 
ideal host target for viral replication31. As a large number 
of elderly patients have comorbidities such as hyperten-
sion, diabetes, and heart failure, many of them are re-
ceiving ACEIs and ARBs, which may up regulate ACE2 
receptors, giving more sites for viral infection. Neverthe-
less, the regulation of the RAS by these medications 
counteracts the pro-inflammatory activity of angiotensin 
II, giving a protective effect. In a recent meta-analysis 
which included nine studies and 80,526 patients, that 
analyzed the effect of RAAS inhibitors on the suscepti-
bility and prognosis of COVID-19; it was found no sig-
nificant association between the likelihood of testing 
positive for COVID-19 and the use of ACEI (OR 0.96; 
IC 95% 0.88-1.04, p= 0.29), or ARBs (OR 0.99; IC 95% 
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0.91-1.08, p= 0.90). Similarly, no significant difference 
was observed in mortality rate among hypertensive pa-
tients prescribed RAAS inhibitors compared to hyper-
tensive patients taking a different treatment (OR 0.57; 
IC 95% 0.20-1.33, p= 0.25)32. Whether ACEIs and ARBs 
must be discontinued or not, is still debatable; currently, 
there is insufficient evidence for recommending its sus-
pension, and the withdrawal of these RAAS blockers 
may confer a greater risk for further cardiac illnesses 
decompensation33,34.

Microvascular inflammation and thrombi also have 
been observed in people with COVID-19, which could 
be induced by the expression of adhesion molecules 
for endothelial activation, inflammatory cell infiltration, 
and vascular inflammation, which induce the endothe-
lium to become pro-adhesive and pro-coagulant35. 
When these phenomena are imposed on an aged vas-
culature, characterized by stiffened vessels with an 
impaired vasomotor response36, then we obtain a me-
dium prone to ischemic and thrombotic events, which 
may explain the high incidence of stroke, myocardial 
infarction, and venous thromboembolism in COVID-19 
patients37.

This set of mechanisms of myocardial injury explains 
the fact that cardiac failure is more likely to occur in 
patients infected with SARS-CoV-2. Along with cardiac 
myocyte injury, the hyperactivation of the cardiac sym-
pathetic system, mediated by inflammatory reflexes, 
may be a trigger for life-threatening arrhythmic events, 
which could be worsened by drugs causing QTc pro-
longation38. This risk is increased in elderly patients 
due to autonomic dysfunction, the decline in the num-
ber of nodal cells in the SA and AV node and its re-
placement by adipose fibrotic tissue39.

In conclusion, there are multiple mechanisms of car-
diovascular injury in patients infected with SARS-CoV-2, 
which include viral invasion to the target tissues, exces-
sive inflammatory response, and hypoxemia. When 
these insults are imposed on an already aged cardio-
vascular and immune system, the results could be fatal, 
giving elderly patients a worse prognosis. In spite of the 
fact that the evolution of elderly patients is unfavorable, 
we should not exclude them from receiving optimal 
management when diagnosed with COVID-19. Instead, 
we aim to encourage the close monitoring of the cardio-
vascular condition of these patients, in order to identify 
potentially reversible cardiac complications. As in the 
case of other coronaviruses, patients with COVID-19 
may have an elevated long-term cardiovascular risk be-
cause of a persistent systemic inflammatory activity that 
may lead to hyperlipidemia, glucose metabolism 

disorders, and accelerated cardiovascular aging.40 Sur-
veillance of cardiovascular complications is going to be 
essential for the survivors of COVID-1941.
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