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Abstract

Background: During the COVID-19 pandemic, elderly individuals (with the chronological age of 65 years and above) are more
susceptible to the SARS-CoV-2 infection complications due to altered immune system response and the higher rate of underlying
comorbidities. A vast majority of mortalities are reported in elderly patients; thus, this study aimed to evaluate complications of
COVID-19 in elderly patients.

Methods: A systematic review was conducted according to MOOSE guidelines. Science Direct, Google Scholar, Scopus, PubMed
databases were searched for published articles related to COVID-19 in the elderly up to March 26, 2020. Search MeSh terms included
"Severe acute respiratory syndrome coronavirus 2", "2019-nCoV", "SARS-CoV-2", "comorbidity", "elderly", and "geriatrics".

Results: In total 1360 potentially relevant articles were screened, of which 35 were relevant and their full texts were considered for
the review. Organ damages to the pulmonary system, cardiovascular, liver, and renal system are more prevalent in the elderly with
SARS-CoV-2 infection. As the chance of multiorgan involvement is more common among elderly patients, preventive,
multidisciplinary, and holistic evaluations are essential to reduce disease consequences.

Conclusion: More attention needs to be paid to elderly individuals in the quarantine. Social contact should be made and maintained
through online facilities, media, and phone calls to ensure patients’ mental health during this stressful situation. Also, they should be
provided with enough food and medications by their families or friends. Also, providing social and volunteer services might play an
important role in the mental health of those patients who have no social network.
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are more prevalent in the elderly with SARS-CoV-2
infection. As the chance of multiorgan involvement is
more common among elderly patients, preventive,
multidisciplinary, and holistic evaluations are essential to
reduce disease consequences. Social contact should be
made through online facilities, media, and phone calls to
ensure patients’ mental health during this stressful
situation.
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Introduction

The new Coronavirus disease (COVID-19) was initially
diagnosed in Wuhan, China. The new Coronavirus, named
severe acute respiratory syndrome Coronavirus 2 (SARS-
CoV-2), spreads person-to-person (1). COVID-19 has
been known as a pandemic as the World Health Organiza-
tion (WHO) announced earlier in March 2020 (2). The
number of confirmed cases of SARS-CoV-2 infection by
real time RT-PCR test has reached about 10 million pa-
tients around the world (https://www.worldometers.info/
coronavirus/). The most common clinical characteristics
of COVID-19 include fever, cough, fatigue, myalgia,
headache, and gastrointestinal symptoms (3, 4). Leukope-
nia and raised C-reactive protein (CRP) levels are the
most common findings among the confirmed cases (5, 6).

Superficial glycoprotein spike (S) in the new Corona-
virus plays a crucial role in the cell attachment process,
which interacts with the human ACE2 receptor. SARS-
CoV-2 has been found to enter cells through this mecha-
nism in recent studies (7, 8). The ACE2 gene is highly
expressed in the lungs, gastrointestinal tract, and the po-
docytes, and the proximal tubule segment in kidneys,
which makes these organs potential receptor sites for
SARS-CoV-2 (9). These receptors are also expressed in
the cardiac myocytes, so they could lead to direct injury of
the myocytes by interacting with SARS-CoV-2 (10). As
the studies have found these mechanisms of action,
COVID-19 can damage multiple organs. In elderly pa-
tients, these damages could be more severe and lethal.
Most of the elderly patients with severe COVID-19
pneumonia had a history of underlying diseases, including
cardiovascular diseases, respiratory diseases, cerebrovas-
cular diseases, liver disease, renal dysfunction, diabetes,
and malignant tumors (11). Apart from pneumonia, some
patients with SARS-CoV-2 infection develop major organ
failures (12). The elderly individuals with COVID-19 are
confronted with the most threats and challenges and as the
disease is more severe and lethal in elderly patients, we
aimed to discuss complications of COVID-19 in elderly
patients in this review.

Methods

Search strategy and data collection

This systematic review was performed according to
MOOSE guidelines with a systematic research process.
Studies were identified by searching the databases, includ-
ing Science Direct, Google Scholar, Scopus, and PubMed
up to and including March 30, 2020. The world's leading
websites concerned with public health, such as the World
Health Organization (WHO) and the Centers for Disease
Control and Prevention (CDC), have also been used to
obtain the latest statistics and information and increase
coverage of included articles and ensure literature satura-
tion. A combination of the following Entree, Mesh terms,
and appropriate keywords were used to search the title,
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abstract, or full-text articles: “Severe acute respiratory
syndrome coronavirus 2", "COVID-19", "2019-nCoV",
"SARS-CoV-2", "coronavirus", "comorbidity", "elderly",
and "geriatrics”.

Inclusion criteria

All studies focusing on clinical characteristics and com-
plications of SARS-CoV-2 were eligible for inclusion. All
reference lists of relevant studies were screened to identify
any missing publications. All studies were independently
screened by the review authors based on their titles and
abstracts. The full-text of articles potentially suitable for
the review were obtained to assess relevance based on the
inclusion/exclusion criteria. A total of 1360 relevant stud-
ies were screened. After reading abstracts, repetitive stud-
ies were removed. In the next step, irrelevant studies that
did not include elderly population data or those with un-
confirmed SARS-CoV-2 were excluded. Inclusion criteria
were studies with (1) elderly population (65 years and
older); (2) addressing infection with 2019-nCoV; and (3)
studies written in English. The search results were limited
to publications in English and excluded abstracts from
conferences and commentaries. A total of 104 full-text
articles were assessed for eligibility, out of which 35 arti-
cles were selected as relevant, and their full-texts were
considered for the review.

Data extraction

Data were extracted independently from included trials
by 2 authors according to a predefined data extraction
sheet. The extracted data included (a) general information
(author, title, publication year, type of study and location),
(b) participants (sample size, sex, and age), (c) outcomes
(most common symptoms and comorbidities).

Any disagreements in the assessment of data were re-
solved by discussion between the 2 authors, and consulta-
tion was made with a third reviewer in case of any dis-
crepancies. The whole process of study selection is sum-
marized in the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) flow diagram

(Fig. 1).

Results

Elderly individuals and COVID-19

Elderly patients are more susceptible to the severe infec-
tion with SARS-CoV-2 than younger patients due to gen-
erally weaker immune response and the presence of
comorbidities and underlying diseases. As a result, the
management of elderly patients with COVID-19 requires
much more caution than younger patients. In a recent me-
ta-analysis, the most common symptoms in middle-aged
and elderly patients with COVID-19 were cough (70.5%),
fever (64.1%), and fatigue (44.5%). In the critically ill
patients who needed an ICU admission, the most common
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Fig. 1. PRISMA flow diagram of the literature search strategy

symptoms were cough (67.2%), fever (62.9%), and dysp-
nea (61.2%) (13).

A recent study of 56 patients compared elderly patients
to middle-aged and younger patients with COVID-19
pneumonia. Based on that study, the pneumonia severity
index (PSI), multilobar involvement on chest CT scans,
the prevalence of acute respiratory distress syndrome
(ARDS), and the level of CRP were significantly higher in
the elderly than the younger patients. Lymphocytes were,
however, significantly lower in elderly patients. In this
study, the rate of acute injury to the heart, kidneys, and
liver and also the prevalence of secondary bacterial pneu-
monia were higher in the elderly group (14). In another
study, 124 elderly patients with confirmed diagnosis of
COVID-19 in the outpatient setting were evaluated. Of
them, 92% had bilateral pulmonary involvement despite
having relatively mild symptoms. Lymphocytopenia and
increased CRP level were the most common laboratory
findings in these patients. About 20% of these patients had
recent close contact with other COVID-19 patients, and
the rest were community-acquired (15).

The following measures have been recommended to
manage elderly patients with COVID-19 in recent studies:
(1) attention should be paid to the management of the pos-
sible comorbidities in addition to the antiviral therapy; (2)
prevention of drugs interaction, especially in the case of
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fluoroquinolones; (3) precise adjustment of the dosage of
the drugs based on creatinine clearance; (4) prevention of
the intubation or extubation as soon as possible; (5) evalu-
ation for secondary bacterial infections; and (6) repeated
rehabilitation sessions and preventing the patients from
delirium by mobilizing patients in the hospital as soon as
possible (15-18). As the use of ACE inhibitors and angio-
tensin receptor blockers (ARBs) might lead to the in-
creased expression of ACE2, some studies indicate that
these drugs should not be prescribed in probable COVID-
19 patients, provided that other treatment options are
available. Moreover, it is recommended in the literature
not to prescribe thiazolidinedione and ibuprofen for
COVID-19 patients (19-23). However, some other studies
and reliable resources around the world indicated that
ACE inhibitors and ARBs could be continued for the
COVID-19 patients, as they used them before the disease,
and since there is not enough evidence available yet on the
disadvantages of taking these drugs by patients with
COVID-19 (24, 25). More specific studies are needed on
the side effects of ACE inhibitors and ARBs in the elderly
patients with COVID-19. We have summarized our search
results in defined timeline in the Table 1.
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Table 1. Geriatric and COVID-19
First Author Country Type of study Sex Age (years) Sample size Most common symptoms Comorbidities; N (%) Prognosis
N) HTN: 5 (27.78) ICU: 4 (22.22)
LiuK (14) China Retrospective F: 6 (33.3%) Median: 68 18 Fever: 14 (77.78) DM: 3 (16.67) Died: 1 (5.56)
study M: 12 (66.6%) (IQR: 65.25—69.75) Cough and sputum: 6 (33.33) Cardiac Diseases: 2 Health and discharge:
Chest tightness, Difficulty breathing: 2 (11.11) (11.1) 17 (94.44)
Fatigue: 2 (11.11)
Lin Y (15) China Retrospective F: 60 (48.4%) Mean (SD): 124 Cough: 58 (47) _ _
study M: 64 (51.6%) 64.5 (9.06) Myalgia: 40 (32)
Diarrhea: 19 (15)
Wu C (22) China Retrospective F: 69 (36.7) Mean (SD): 188 Fever: 174 (92.6) HTN: 38 (20.2) Discharged: 145
cohort study M: 119 (63.3) 51.9 (14.26) Cough: 157 (83.5) DM: 20 (10.6) (77.1)
Sputum: 74 (39.4) ICU: 50 (26.6)
Chest distress or pain: 63 (33.5)
Fatigue Myalgia: 61 (32.5)
52
Yang X (59) China Retrospective F: 17 (33) Mean (SD): Fever: 51 (98) HTN: 3 (5%) _
study M: 35 (67) 59.7 (13.3) Cough: 40 (77) DM: 2 (10)
Myalgia: 6 (11.5) Chronic pulmonary
Headache: 3 (6) disease: 2 (10)
67
Guan W (60) China Retrospective F: 22 (32.8) Median: 63 Fever: 24 (35.8) HTN: 24 (35.8) ICU: 55 (82.1)
study M: 45 (67.2) (IQR: 53-71) Cough: 46 (68.7) DM: 18 (26.9) Discharge from
Sputum: 20 (29.9) Chronic pulmonary hospital: 1 (1.5)
Headache: 8 (11.9) disease: 7 (10.4) Death: 15 (22.4)
Diarrhea: 4 (6) CHD: 6 (9) Recovery: 2 (1.2)
Cerebrovascular Hospitalization: 51

Fatigue: 22 (32.8)
Myalgia: 6 (9)

disease: 4 (6)
Cancer: 1 (1.5)

(76.1)




M. Mohamadi, et al.

Organ systems in elderly patients with COVID-19

Pulmonary system complications

SARS-CoV-2 interacts with the ACE2 receptor. ACE2
receptor is highly expressed in the alveoli, bronchial epi-
thelium, and vascular endothelium. Binding of the SARS-
CoC-2 to the ACE2 receptor triggers a cascade of further
events leading to acute injury of the pulmonary system
and pulmonary edema (26, 27). In addition, the cytokine
storm, which is a common complication of COVID-19,
can worsen the acute impaired respiratory function, espe-
cially in critically ill patients (28, 29). Conditions like
senile emphysema and muscular atrophy might lead to
impaired lung function. Weakened respiratory function
combined with decreased airway clearance as well as
pulmonary reservation and the overall weaker immune
system in the aged population than the younger individu-
als; make them more susceptible to a severe infection with
SARS-CoV-2.

Cardiovascular system complications

The first carditis associated with Coronavirus was re-
ported in 1980 (29). As further studies were performed,
coronaviruses were found to be not common but undenia-
ble potential pathogens for cardiac injury (30, 31). In heart
diseases, the expression of ACE?2 is relatively high, which
could be associated with cardiac injury in the COVID-19
patients. Also, injury to the myocardial cells might be
secondary to the impaired respiratory function and hypox-
ia in these patients (24).

Another concerning issue in elderly patients is the car-
diotoxicity associated with antiviral therapies. They might
trigger conditions like sick sinus syndrome and Q-T inter-
val prolongation or lead to torsade de pointes by interact-
ing with other drugs (32-34). Chloroquine, which is ap-
proved by the FDA to be prescribed for the severe cases of
COVID-19 (35), could also cause Q-T interval prolonga-
tion, ventricular arrhythmias, and torsade de pointes, es-
pecially in high doses or administrating concurrently with
ritonavir/lopinavir. Thus, it should be administered with
caution in patients with a history of ventricular arrhythmia
with bradycardia (heart rate<50), hypo magnesia
(Mg<3mg/dL), and hypokalemia (K<4meq/l). For patients
with a history of arrhythmia, atazanavir/ritonavir can be
administered instead of lopinavir/ritonavir (Kaletra) (36).
This combination is recommended to be used and contin-
ued in COVID-19 patients, and it is thought to stimulate
the immune system (37).

Liver function impairment

Impaired liver function in COVID-19 patients might be
a result of the direct effect of the virus on the hepatic cells.
Liver function might also be impaired due to the side ef-
fect of medications used in the treatment regimen of the
patients. Moreover, cytokine storm and hypoxia resulted
from pneumonia might be another mechanism of liver
injury. The impaired liver function in mild cases of
COVID-19 is usually transient and could be resolved
without a sequela (38).

Studies showed that the level of liver enzymes might
abnormally alter in the SARS-CoV-2 infection. A study
published on March 5, 2020, elevated 148 confirmed
COVID-19 patients in the case of liver function tests, and

showed 35.1%, 21.6%, 18.2%, 17.6%, 4.1% of patients
had an abnormal level of LDH, AST, ALT, GGT, ALP,
respectively. Also, 50.7% of these patients had some de-
gree of hepatic impairment at the time of hospitalization,
while some patients developed functional liver impair-
ment after hospitalization. In this study, patients’ medica-
tions were evaluated. It was indicated that the prescription
of lopinavir/ritonavir was 25% higher in patients with
abnormal laboratory liver function tests compared to the
group of patients with normal tests. Since liver dysfunc-
tion might cause serious consequences and is associated
with impaired immune function and increases the length
of hospital stay, especially in elderly patients with multi-
ple comorbidities, this study suggested further studies to
replace the use of lopinavir/ritonavir in COVID-19 pa-
tients (39). Another study on the effect of lop-
inavir/ritonavir found that this regimen had no significant
effect on the reverse conversion rate of SARS-CoV-2
(40). On the other hand, studies showed a higher efficacy
of remdesivir over lopinavir/ritonavir in combination with
interferon (2). Thus, the therapeutic regimen could be re-
vised.

In the case of chronic liver disease, such as chronic hep-
atitis B or autoimmune disease, attention should be paid to
a history of immunosuppression in patients with COVID-
19. In patients with a history of bile duct stenosis, the ste-
notic effects of the virus on the ducts should be considered
(38). In elderly patients, special attention should be paid
to the medications that have a hepatic mechanism and the
inhibitory or activator effects on the liver function, espe-
cially in polypharmacy patients or patients with a history
of hepatic disease. Drug interactions are also a notable
concern which might lead to liver dysfunction and should
be avoided.

Renal system complications

Researchers have found that kidneys’ function decreases
significantly by aging. On average, the glomerular filtra-
tion rate (GFR) is known to decrease by about 1 mL per
minute per year from the age of 30 (41, 42). Equations for
GFR estimation, which include age demographic parame-
ters and serum creatinine levels, are available elsewhere
and are widely used clinically and in research studies (43,
44). Accordingly, the filtration rate is reduced by almost
10 mL/min each decade, so a healthy 70-year-old might
have some degrees of renal dysfunction, which in turn
increases the risk of drug toxicity and water and electro-
lyte disturbances. Adequate hemodynamic support and not
using nephrotoxic drugs are of great importance to prevent
elderly patients from renal impairment, considering that
the early renal replacement therapy might improve pa-
tients’ prognosis in patients with renal dysfunction.

Chloroquine and lopinavir/ritonavir, which are com-
monly used in the treatment regimen of COVID-19 pa-
tients, do not require dose adjustment based on the creati-
nine clearance. Some medications might be used as
prophylaxis for secondary bacterial infection, such as
fluoroquinolone and cephalosporin. These drugs require
dose adjustment based on creatinine clearance (45). Also,
in elderly patients, special attention should be paid to the
polypharmacy and drug interactions, especially for cardiac
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drugs; namely, warfarin and digoxin, and other medica-
tions such as psychoactive agents and mood stabilizers
(45). In patients with hypertension, due to the lack of data
on the effect of calcium channel blockers on ACE2,
changing ACE inhibitors to these drugs may be reasonable
(20).

Skin disorders

The most common skin issues during the COVID-19
pandemic are mostly secondary to repeated contacts with
disinfectants, sanitizers, soaps, and detergents. This issue
is more commonly referred to as contact dermatitis or
exacerbation of previous xerosis and asteatotic eczema. In
severe cases, it might lead to defects of the skin barrier
and cause secondary conditions. Exacerbations of previ-
ous skin conditions, such as rosacea, eczema, atopic der-
matitis, neurodermatitis, which are common in elderly
individuals, have also been reported in some COVID-19
patients. As the emotional stress during the outbreak
might exacerbate these conditions or result in emergence
of herpes reactivation, zona, telogen effluvium, alopecia
areata, and psychocutaneous disorders, medical and psy-
chological counseling could be helpful for these patients,
especially elderly individuals in the quarantine. These
sessions could be held online or through the media. The
routine use of immunomodulators might increase the risk
of developing COVID-19 or increase the risk of secondary
and opportunistic infections, especially in elderly individ-
uals. Also, due to usual multiple drug consumptions, it is
more probable to encounter drug reactions or interactions
during COVID-19 course in this age group. The long-term
use of facial masks could also lead to facial acne and
rosacea during the pandemic. Finally, during the pandem-
ic, unnecessary visits, especially for cosmetic purposes,
such as injection of fillers or Botox, should be strictly
forbidden (46).

Diabetes and elderly patients with COVID-19

One of the most common diseases in the elderly indi-
viduals is diabetes, which is also a common comorbidity
associated with COVID-19. Also, diabetes was a serious
condition associated with higher rates of mortality in
MERS, SARS, and HINI influenza (47-49). In a recent
meta-analysis, the prevalence of diabetes was estimated at
9.7% in hospitalized patients (50).

In elderly patients with diabetes, regular exercise and
also regular adjustment of the blood sugar, healthy eating
habits, increased protein intake, and correcting the vita-
mins and minerals deficiencies strengthen the immune
system; the better the immune response, the milder the
disease. It also decreases secondary infections. Elderly
patients should not be norm glycemic, but glucose should
be targeted and treated based on the underlying disease,
performance level, and age. Insulin is the best controller
for diabetes in bedridden patients (51). Antihypertensive
drugs that cause decreased water volume, such as thiazoli-
dinediones, should be avoided.

At the time of hospitalization, attention should be paid
to the hyperglycemic effects of corticosteroids, since the
stress and inflammatory response caused by COVID-19
can increase the secretion of endogenous corticosteroid
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hormones. It can cause a fluctuation in the blood sugar in
patients with COVID-19. Therefore, the precise chart for
the blood sugar for 4 weeks after discharge is needed (52).
In diabetic patients with diabetic retinopathy or in patients
predisposed to mattered retinopathy, there are several
guidelines for statins. Special attention should also be paid
to pigmentosa retinitis and the ocular side effects of hy-
droxychloroquine (53).

Special points

Long-term care centers for elderly individuals

The consequences of possible epidemics in long-term
care centers could be very severe in the case of an elderly
population who are immunologically more susceptible to
COVID-19 infection. Therefore, limiting the risk of the
outbreak of COVID-19 in care centers for elderly individ-
uals is of significant importance. More robust quarantine
measures should be adopted by employees who live in
high-risk areas or in close contact with probable cases. In
the event of any suspected COVID-19 infection, rapid
transfer to a specialist center as soon as possible is highly
important. While waiting to be transported to the hospital,
the patient should be placed in a single isolated room.
Wearing a mask (N95 or FFP2 for the patient and also the
health care staff) and careful hand hygiene are critical
preventive measures to limit the emission of the disease.
Health care personnel should also wear eye shields and
use disposable gloves and gowns regularly to provide op-
timal levels of protection (54).

Social isolation and elderly individuals

Due to the COVID-19 pandemic and the social distanc-
ing and quarantine measures, dealing with the elderly in-
dividuals who are high-risk and more susceptible to the
consequences of this pandemic is a great concern in the
health care systems all around the world. These individu-
als are also more vulnerable to cardiovascular problems,
autoimmune diseases, neurocognitive disorders, and men-
tal health issues (55). Social distancing might force the
elderly individuals to depression and anxiety (55). Elderly
patients, especially those who have no close family and
only rely on volunteer or social services, are more suscep-
tible to mental isolation during the pandemic and quaran-
tine. Online technologies might help social support for the
aged people and also help them stay connected to the so-
ciety and have a sense of belonging (56). The elderly
should be taught to use new technologies and electronic
devices. During the quarantine and social isolation, social
contact with the elderly individuals should be maintained
through some simple measures, such as frequent phone
calls by friends and relatives and free access to health care
counseling services via phone calls. Moreover, cognitive
behavioral therapy sessions could be held online to reduce
the sense of loneliness and improve the elderly individu-
als’ mental health (57).

Health officials urge older people to stay home and
avoid social contact with family and friends, which can
make it difficult for them to get the food and medicine
they need. Elderly people usually have little or no ability
to deal with new technologies and software to order food
and medicine online. This issue might be even more seri-
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ous in developing regions and rural areas. Furthermore,
due to the strict quarantine measures and the heaver work-
load in health care facilities, household care for elderly
patients and follow-up visits after their discharge from
hospital are remarkably limited. Consequently, it is rec-
ommended not to discharge elderly patients from a hospi-
tal after resolving the symptoms, instead continuous care
should be provided by the formal caregivers in residential
housing or assisted living housing facilities based on the
available services in each region (58).

Some clinical and therapeutic features of COVID-19
and its final sequels may become more clear and evident
during time especially about cutaneous signs (61-63) and
other organs not discussed in this review per detail; which
needs more focus in future studies. Elective treatment of
primarily cutaneous disorders or cutaneous presentations
of systemic disorders especially in elderly people could be
postponed in pandemic era; like cosmetic procedures,
non-emergent surgeries or medical skin managements
(64).

Conclusion

During the COVID-19 pandemic, elderly individuals are
more susceptible to the consequences of the infection with
SARS-CoV-2 than the younger individuals due to weaker
immune systems and the presence of comorbidities and
underlying conditions. Moreover, the quarantine and so-
cial isolation might trigger some other concerning condi-
tions, such as depression and anxiety. The organ systems;
namely, the pulmonary system, cardiovascular system,
liver function, and renal system in elderly patients, are
more vulnerable to the comorbidities during SARS-CoV-2
infection. Diabetes is also a common comorbidity in elder-
ly patients and their blood sugar level should be carefully
monitored even 4 weeks after discharge. Management of
elderly patients with COVID-19 relies more on the pre-
ventive measures to reduce possible comorbidities in the
mentioned organ systems. The lopinavir/ritonavir regimen
has been found to interfere with normal liver function.
Therefore, it should be replaced with other options such as
remdesivir. Some medications need dose adjustment due
to the renal function based on creatinine clearance, espe-
cially antibiotic, which might be used for the prophylaxis
of secondary bacterial infections. Health care providers
should consider drug reactions more carefully in the elder-
ly patients due to polypharmacy. In addition, more atten-
tion should be paid to the mental health of elderly individ-
uals during the quarantine. Social contact through online
facilities, media, and phone calls should be maintained to
ensure their mental health during this stressful situation.
Also, they should be provided with enough food and med-
ications by their families or friends. Also, providing social
and volunteer services might play an important role in the
mental health of those patients who have no social net-
work. As the chance of multiorgan involvement is more
common among elderly patients, multidisciplinary and
holistic evaluations are required to reduce the conse-
quences in the aged individuals of the society.
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