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Abstract

This paper summarizes the latest data
about the treatment options available for
coronavirus disease 2019 (COVID-19),
paying special attention to the older
patients. This review explored both trials
that have included older patients and some
clinically relevant drug-drug interactions.
The data have been updated to 31st October,
2020. In particular, details have been report-
ed about the use of antivirals, heparin,
steroid and hyperimmune plasma. 

Introduction

Coronavirus disease 2019 (COVID-19)
was initially observed in China in December
2019; it spread rapidly and was declared a
pandemic by the World Health Organization
(WHO) in March 2020. The disease is
caused by the severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2).1 The
main symptoms consist of fever, acute respi-
ratory failure mainly related to the interstitial
pneumonia, with a potential involvement of
many organs and functional discomfort.
Indeed, COVID-19 may be considered a sys-
temic disease in which every organ can be
involved with different potential complica-
tions, such as ischemic, thrombo-embolic,
and neuropathic complications. However,
the most worrying clinical picture consists of
an interstitial pneumonia with fast evolution,
acute respiratory failure, and severe inflam-
matory reaction. COVID-19 related disease
becomes an urgent problem due to the lack of
proven, targeted treatments and the high
infectivity and mortality rates, especially
among frail older patients with pre-existing
comorbidities, such as cardiac ischemia,

hypertension, diabetes mellitus, or chronic
obstructive pulmonary disease.2,3 As
described by several authors, the mortality
rate observed is age related, people older
than 65 years present an odds ratio of 9.87
for death.4,5 Recent data produced by the
Italian Institute of Health (ISS) has revealed
a growing odds ratio for death with increas-
ing age: 3.3% for subjects with an age over
60 years; 11.4% for subjects aged ≥70 years;
20.3% for subjects aged ≥80 years and
23.7% for subjects aged ≥90 years (Table 1).6

Furthermore, recent studies reported a
significant role of frailty, especially in older
patients, to predict mortality and other neg-
ative health outcomes in patients with
COVID19, suggesting the importance of
frailty assessment for severity evaluation
and decision-making processes.7-9

The management of older frail patients is
challenging not only due to the poor knowl-
edge of the disease trajectories in old age, the
high risk of disease progression towards a
severe respiratory and multi-organ failures
observed in older people but also for the
long-term impact of the COVID-19 disease
on functional, cognitive and psychosocial
aspects of the older people.1 For all these rea-
sons, a multidimensional approach to frailty,
as consolidated in geriatric medicine, should
be the best clinical management for the older
patients with COVID-19. Indeed, a multidi-
mensional approach for the management of
the older patient with COVID-19 infection
must take into account several factors related
to frailty.11

It has been well known that the aging
process is characterized by the biological
phenomenon of inflamm-aging and
immunosenescence.7 As a result of lifelong
immunogenic stimulation, the old subject
may have alterations of the adaptive
immune system and the appearance of
chronic inflammation. The subject is thus
predisposed to contracting COVID-19 and
developing a higher viral replication, lung
tissue inflammation or, worse, injuries.12-14

Polypharmacotherapy is another impor-
tant aspect to evaluate in the old patient. In
particular, due to the increased risk of drug
interactions and side effects due to
polypharmacotherapy, great attention
should be paid to the kind and the number
of drugs to use for the treatment of COVID-
19 in the older patients.

Another aspect is the home manage-
ment of the disease. This is also crucial, yet
all supports are limited by the imposed iso-
lation regimen. At the same time an early
discharge from the hospital is a key to
recovery especially in patient with multiple
disabilities.

Finally, the disease treatment and sup-
portive care are limited by the lack of ther-

apeutic protocols, especially for the frail,
old patient. All these aspects are the basis of
multidimensional geriatric approach and the
best way to manage old frail patients. For
this reason, and considering the previously
reported diffusion of COVID-19 among
older population, the creation of more new
studies regarding multidimensional man-
agement of COVID-19 becomes more and
more necessary. During COVID-19 out-
break, different drugs have been tested and
the recommendations on therapy have rap-
idly changed in the last months (Table 2).

Chloroquine and
hydroxychloroquine

The use of these drugs engendered con-
siderable debate; in fact several papers
reported deeply different results about effi-
cacy and safety. From the beginning of the
outbreak, preliminary data suggested that
these drugs may play an important role in
the management of COVID-19.15 They are
known to have effects on the viral entry into
host cells, and the immunomodulatory
effect of hydroxychloroquine (HCQ) may
help in controlling the cytokine storm.15 The
Food and Drug Administration (FDA)
authorized an unapproved indication due to
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the urgency of the situation.16 Both drugs
are inexpensive and safe but can cause gas-
trointestinal intolerance and risk of QT
interval (QTC) prolongation leading to
potential lethal arrhythmia (Torsade de
pointe or ventricular fibrillation), especially
considering the possible presence of
hypokalaemia and their frequent co-admin-
istration with azithromycin and/or anal-
gesics and/or anti-psychotics. 

Another important contraindication is
the presence of glucose-6-phosphate dehy-
drogenase (G6PDH) deficiency which
could be a limiting factor in the
Mediterranean area. HCQ was found to be
more potent than chloroquine. Several
dosages were administered in clinical stud-
ies, and the best dosage seems to be 400
mg taken orally twice on the first day, fol-
lowed by 200 mg twice a day.17 Several
drugs, such as azithromycin, anti-epilep-
tics, and amiodarone, are involved in drug
interactions, increasing the chloroquine
dosage. 

However, after the initial promising
data, the WHO suspended the off-label use
of these drugs. This decision was based on
the results of two different trials where the
use of HCQ was not associated with a
reduction in mortality or in progression to

mechanical ventilation in patients affected
by COVID-19 pneumonia.18,19 The main
concerns about the use of HCQ in older
people are QTC prolongation and the addic-
tive effect when used with the drugs largely
used in geriatric care. The large majority of
trials with HCQ have been conducted in
Europe or USA in young people (the mean
age of patients included in the cited French
study cited was 43.6 years) so they were not
presenting relevant comorbidities or risk of
drug-drug interactions. 

A single-center experience has been
published regarding the safety issue, con-
firming the main risks.20

Protease inhibitors
(lopinavir-ritonavir or darunavir)

A potential role for these drugs in
COVID-19 management was hypothesized
on the basis of limited virologic and clinical
data on the use of lopinavir-ritonavir in
SARS-CoV.21,22 Unfortunately, the test in
vitro with darunavir did not show any activ-
ity for SARS-CoV-2 and was not able to
prevent the infection in chronic HIV
patients.23 Lopinavir-ritonavir was tested in

a randomized trial, but the results did not
show clinical improvement and 14% of
patients could not complete the 14-day
course due to adverse effects, such as gas-
trointestinal problems and QTC prolonga-
tion.24 Thus, the drugs belonging to this cat-
egory were quickly withdrawn from treat-
ment protocols. Tolerability was the main
problem with this drug in older people.

Remdesivir

Remdesivir is a nucleotide analogue pro-
drug active against a broad spectrum of
human and zoonotic coronaviruses. In fact, it
is the only antiviral that has been confirmed
to have a direct effect on SARS-CoV-2.
Recently, it was authorized for compassion-
ate use. In a study composed of 53 patients,
clinical improvement in the oxygen support
class was observed in 68% of patients.25 The
improvement was more significant in
patients younger than 50 years, but older
patients (50-70 years and >70 years) reported
significant improvement as well.25 However,
it is worthy to underline that patients older
than 70 years included in the study25 were
just 18, i.e. 34% of all patients enrolled in the
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Table 1. Mortality rates (total, males, females) according to age (updated 18 November 2020) Italian Institute of Health.6

Age class in years                Male                             Female                        Total cases           % death for class age         Lethality (%)
(cases) (cases) (M+F) (M+F) (M+F)

0-9    22.665     21.176         43.841         0        0
10-19     55.644     49.734        105.378        0        0
20-29     78.248     74.423        152.675        0        0
30-39     74.837     75.517        150.360       0.2     0.1
40-49     90.355        103.147       193.504       0.9     0.2
50-59   107.247       113.281       220.532       3.5     0.7
60-69     73.553     60.862        134.416       9.8     3.3
70-79     55.077     47.109        102.186      25.5        11.4
80-89     38.199     53.883         92.089       41.1        20.3
>90   8.219      28.047         36.266       18.8        23.7
Age not reported      63       57      120       0       7.5
Total       604.107       623.236     1.231.367        99.8         3.7

Table 2. Evolution in COVID-19 treatment.

Drug March 2020 August 2020

Cloroquine and hydroxycloroquine             Suggested           Not recommended
IL1-IL6R inhibitors         Suggested in off-label use     Only in clinical trials
Remdesivir       Promising      Approved by EMA and FDA
Dexamethasone      Contraindicated         Approved by EMA and FDA
Low molecular weight heparin        Promising               Approved by EMA and FDA
Hyperimmmune plasma          Promising       Only for patients enrolled clinical trials
EMA, European Drug Agency; FDA, Food and Drug Administration.
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trial, and that the main safety issues were: a
creatinine clearance above 30 ml per minute
and serum levels of alanine aminotransferase
(ALT) and aspartate aminotransferase (AST)
less than five times the upper limit of the nor-
mal range.

Further studies supported the use of this
drug, leading the FDA and the European
Drug Agency (EMA) to approve its use. In
particular, a study proposed an optimization
of the treatment by using only five days of
treatment for patients not requiring mechan-
ical ventilation.26 In this study were enrolled
patients with confirmed diagnosis of SARS
CoV-2 infection by polymerase chain reac-
tion assay within 4 days before randomiza-
tion and radiographic evidence of pul-
monary infiltrates and oxygen saturation of
94% or less. Both studies showed its safety
even in older patients.25,26 The absence of
randomization and the sample size require
further confirmation. Moreover, based on
previous experiments on SARS-CoV,
remdesivir seems effective only when
administered in the early stage. 

Immunomodulators

The extensive use of immunomodula-
tors has been proposed since the beginning
of the COVID-19 outbreak; inhibitors of
interleukin-6 (tocilizumab) and inhibitors of
interleukin-1 were largely used in clinical
trials and field tests.27,28 The rationale for
administering these drugs was the evidence,
at autopsy, of increased alveolar exudate
caused by aberrant host immune response
and inflammatory cytokine storm, which
probably impedes alveolar gas exchange.
Thus, the answer was to test drugs that
could inhibit the storm. However, severe
immune-suppression could expose the
patients to the secondary risks posed by
opportunistic infections. The results
observed do not address this concern; an
experience from Italy reported a rapid sus-
tained clinical improvement (referred to
respiratory condition) in 77 pts (77%), asso-
ciated with a significant radiological ame-
lioration in 61 pts.29 More recently a paper
by Mussini et al. seems to confirm the same
results.30

Conversely, a randomized clinical trial
(COVACTA) funded by the tocilizumab
manufacturer did not meet the statistical
significance in terms of improving clinical
status in patients affected by COVID-19
pneumonia (primary objective of the study)
nor a reduction in the mortality rate after 4
weeks (secondary objective of the study).
These data excluded, for the moment, this
drug as treatment options.31

Heparin

Endothelial injury as a consequence of
SARS-CoV-2 infection leads to a dysregu-
lated host inflammatory response and acti-
vation of coagulation pathways. Macro-
and micro-vascular thrombosis may con-
tribute to morbidity, organ failure, and
death. This was extensively reported in lit-
erature focused on the effects of arterial
and venous thromboembolic complications
of COVID-19, including venous throm-
boembolism (VTE), ischemic stroke, acute
coronary syndrome (ACS), and myocardial
infarction (MI).32 A study performed on
388 COVID-19 patients admitted to the
hospital (median age 66 years Q1-Q3; 55-
75 years), found that thromboembolic
events occurred in 28 patients (21%), half
of whom were diagnosed in the first 24 h
of hospitalization; 44 patients underwent
an Rx imaging, which confirmed a VTE in
16 patients (36%). Computed tomography
pulmonary angiogram (CTPA) was per-
formed on 30 subjects (7.7% of total
cases); in 10 patients (33% of CTPA sub-
jects) a pulmonary embolism was con-
firmed. Both ischemic stroke and ACS or
MI were observed in 2.5% and 1.1% of
patients, respectively. Moreover, overt dif-
fuse intravascular coagulation (DIC) was
observed in 8 patients (2.2%). The Authors
concluded that due to the high number of
arterial and venous thromboembolic events
in hospitalized patients, especially in the
first 24 h of admission, as well as due the
high number of positive VTE cases at
imaging examinations, VTE diagnostic
strategies and thromboembolic events
needed to be urgently improved and
thromboprophylaxis considered for
patients with COVID-19. These were also
discussed with the inpatients with COVID-
19. Thus, therapeutic anticoagulation with
heparin may improve clinical outcomes in
patients with COVID-19 through the anti-
thrombotic, anti-inflammatory, and anti-
viral activities of heparins. The approach
of using heparins at a prophylactic dose in
patients affected by COVID-19 is safe and
well aligned with international guidelines
for preventing venous embolism in older
people.33

However, presently no studies showed
improvement in mortality rate or toward
mechanical ventilation with heparin use.
So this approach needs to be careful evalu-
ated, and we suggest to evaluate each
patient according to the ‘Hypertension
Abnormal renal and liver function Stroke
Bleeding Labile INR Elderly Drugs or
alcohol’ (HAS-BLED) score.

Steroids

The John Hopkins clinical guidance
treatment of COVID-19,34 published on
25th March and updated on 7th April 2020,
excluded this drug from the options avail-
able due to the risk of reduction of viral
clearance. In June 2020, the results of the
multicenter RECOVERY trial showed that
COVID-19 patients requiring mechanical
ventilation or oxygen without ventilation
had significantly lower 28-day all-cause
mortality when randomized to dexametha-
sone rather than to standard care;35 however,
mortality did not differ between the dexam-
ethasone group and the usual-care group in
people who did not need respiratory support
for COVID-19. RECOVERY investigators
noted that inflammatory organ injury may
affect people with advanced COVID-19.
Yet, the role of glucocorticoids in quelling
this inflammation remains controversial. 

The trial participants received care at
one of the 176 National Health Service
(NHS) organizations in the United
Kingdom. They had to have clinically sus-
pected or lab-confirmed SARS-CoV-2
infection. An initial requirement that
patients had to be at least 18 years old was
removed on May 9, 2020. The investigators
randomized participants in a 2:1 ratio to
receive standard care alone or with oral or
intravenous dexamethasone at a dose of 6
mg once a day for up to 10 days or until
hospital discharge, whichever came first.
The primary objective concerned all-cause
mortality within 28 days of randomization.
The analysis involved 2104 people random-
ized to dexamethasone and 4321 random-
ized to standard care. Their ages averaged at
66.9 years in the dexamethasone group and
65.8 years in the control group. Two-thirds
of both groups (64%) were men and, in both
groups, a median of 2 days had passed since
hospital admission. Similar proportions in
the dexamethasone and control groups did
not receive oxygen support (24% and 24%),
received only oxygen support (61% and
60%), and received invasive mechanical
ventilation (15% and 16%). The same pro-
portion in each group (56%) had previous
coexisting diseases. Twenty-eight days after
randomization, people receiving dexam-
ethasone had significantly lower 28-day all-
cause mortality than the standard-care
group (22.9% versus 25.7%, age-adjusted
rate ratio [RR] 0.83, 95% confidence inter-
val [CI] 0.75 to 0.93, P<0.001). Among the
participants requiring invasive mechanical
ventilation, all-cause mortality was one
third lower in the dexamethasone group
(29.3% versus 41.4%, age-adjusted RR
0.64, 95% CI 0.51 to 0.81). Among people
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who needed oxygen support without venti-
lation, mortality was about 20% lower in
those receiving dexamethasone (23.3% ver-
sus 26.2%, age-adjusted RR 0.82, 95% CI
0.72 to 0.94). Age-adjusted absolute drops
in 28-day all-cause mortality with dexam-
ethasone were 12.3 percentage points (95%
CI 6.3 to 17.6) in people needing mechani-
cal ventilation and 4.2 percentage points
(95% CI 1.4 to 6.7) in people needing oxy-
gen but not ventilation. Dexamethasone had
no mortality advantage among people who
did not need oxygen support or mechanical
ventilation (17.8% versus 14.0%, age-
adjusted RR 1.19, 95% CI 0.91 to 1.55).
The results were similar when the
researchers limited the analysis to 5698
people (89%) who were polymerase chain
reaction (PCR)-positive for SARS-CoV-2.
When compared with the control group,
participants randomized to dexamethasone
spent less time in the hospital (median 12
versus 13 days) and had a 10% higher
chance of discharge within 28 days (RR
1.10, 95% CI 1.03 to 1.17). The researchers
observed a trend toward lower progression
to a pre-specified composite outcome of
invasive mechanical ventilation or death in
the dexamethasone group (RR 0.92, 95% CI
0.84 to 1.01). The risk of progression to
mechanical ventilation was almost 25%
lower in people randomized to dexametha-
sone (RR 0.77, 95% CI 0.62 to 0.95). The
RECOVERY team observed that their find-
ings confirm the results of a previous multi-
center Spanish trial on 277 people with
acute respiratory distress syndrome requir-
ing mechanical ventilation, which found
15% lower mortality at 60 days with dex-
amethasone versus usual care.36 The investi-
gators also noted that RECOVERY enrolled
about 15% of all in-hospital COVID-19
patients in the United Kingdom, and mortal-
ity in their standard-care group reflected
overall mortality in hospitalized COVID-19
patients across the country.

To support these data, a recent meta-
analysis concluded that even if the literature
to date does not fully support the routine use
of corticosteroids in COVID-19, but some
findings suggest that methylprednisolone
could lower mortality rate in more severe
forms of the condition.37

Convalescent plasma

Convalescent plasma has been used to
treat infectious diseases since the early 20th
century and was associated with reduced
mortality during the 1918 influenza,38

SARS,39 and H1N1 pandemics.40

Some anecdotal studies reported its

potential use in treating patients affected by
COVID-19.41 Recently, a randomized trial
in China42 did not result in a statistically sig-
nificant improvement as compared to clini-
cal improvement within 28 days. The trial
was limited by the low number of patients
enrolled - only 103 rather than the 200
planned - and thus, further studies are
required to define the efficacy of this
approach. The patients’ median age median
age of 60 years and the low incidence of
side effects (only two patients over 52 expe-
rienced adverse effects after transfusion)
make this treatment safe and promising for
old and frail people.

Conclusions

At the time of this revision, only three
treatments are recommended by the FDA
and EMA; they are: i) remdesivir as a
directly active antiviral that should be pre-
scribed when COVID-19 pneumonia is
diagnosed; ii) dexamethasone for patients
with respiratory failure; and low molecular
weight; iii) heparin to prevent embolic com-
plications or treat pulmonary embolism.
The clinical use of these treatments should
be tailored on the single older patient
according to a careful multidimensional
assessment and management care plan. 
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