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Efficacy of COVID-19 treatments among
geriatric patients: a systematic review

Helen Senderovich

Abstract

, Danusha Vinoraj, Madeline Stever and Sarah Waicus

Introduction: A majority of the fatalities due to COVID-19 have been observed in those over the age
of 60. There is no approved and universally accepted treatment for geriatric patients. The aim of this
review is to assess the current literature on efficacy of COVID-19 treatments in geriatric populations.
Methods: A systematic review search was conducted in PubMed, MedRxiv, and JAMA
databases with the keywords COVID-19, geriatric, hydroxychloroquine, dexamethasone,
budesonide, remdesivir, favipiravir, ritonavir, molnupiravir, tocilizumab, bamlanivimab,
baricitinib, sotrovimab, fluvoxamine, convalescent plasma, prone position, or anticoagulation.
Articles published from January 2019 to January 2022 with a population greater than or
equal to 60years of age were included. Interventions examined included hydroxychloroquine,
remdesivir, favipiravir, dexamethasone, budesonide, tocilizumab, bamlanivimab, baricitinib,
sotrovimab, convalescent plasma, prone position, and anticoagulation therapy. Outcome
measures included viral load, viral markers, ventilator-free days, or clinical improvement.
Results: The search revealed 302 articles, 52 met inclusion criteria. Hydroxychloroquine,
dexamethasone, and remdesivir revealed greater side effects or inefficiency in geriatric
patients with COVID-19. Favipiravir, bamlanivimab, baricitinib, and supportive therapy showed
a decrease in viral load and improvement of clinical symptoms. There is conflicting evidence
with tocilizumab, convalescent plasma, and anticoagulant therapy in reducing mortality,
ventilator-free days, and clinical improvements. In addition, there was limited evidence and
lack of data due to ongoing trials for treatments with sotrovimab and budesonide.
Conclusion: No agent is known to be effective for preventing COVID-19 after exposure to
the virus. Further research is needed to ensure safety and efficacy of each of the reviewed

interventions for older adults.

Keywords: clinical decisions, COVID-19, pharmacology, respiratory conditions, supportive

care, symptoms and symptom management

Received: 20 November 2021; revised manuscript accepted: 29 March 2022.

Introduction

On 11 March 2020, the World Health Organization
(WHO) declared the viral infection caused by
COVID-19 outbreak a global pandemic.!
Estimates of the case fatality rate vary during dif-
ferent times of the COVID-19 pandemic.?3 Based
on Canadian data from 22 April 2020, the crude
mortality rate was reported at 4.9% which is noted
to be variable between countries (Figure 1)
depending on the availability of diagnostic testing
and the capacity of national health care systems.?
The majority of deaths were seen in adults greater

than 60years old.>3 Estimated case fatality ratio
for COVID-19 patients stratified by age illustrate
the detrimental effect of the virus on this popula-
tion. Case data from China demonstrated that the
case fatality ratio for patients less than 60years old
was estimated at 0.3%, while the estimated fatality
ratio in patients of 60years and older was 6.4%,
and in patients of 80years and older, the ratio was
13.4%.* Increased risk of mortality in older
patients has been seen in those who have symp-
toms of dyspnea, cardiovascular, cerebrovascular,
and chronic obstructive pulmonary diseases.’
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Figure 1. Daily incidence of COVID-19 (bars) and associated deaths (black line) in Canada (a) and the United States (b), 2020. Crude
fatality rate (dashed line) and adjusted case fatality rate estimates (red line) from 19 March to 22 April 2020 in Canada (C) and the
United States (D). Shaded area around red line shows 95% credible interval for the adjusted cast fatality ratio.

Source: Abdollahi et al.?

Increased heart, respiratory rate; prothrombin
time; and leukocytopenia have been shown to be
indicators of poor outcomes for older patients
infected with COVID-19.5

Supportive care using antipyretics, opioids, anti-
microbial agents, and oxygen are proposed in
treatment protocols; however, the symptoms man-
agement between countries differ slightly.®
Research into various treatment protocols, includ-
ing hydrochloroquine (HCQ), tocilizumab (TCZ),
chloroquine phosphate, remdesivir (RMD), riton-
avir (RTV), favipiravir (FVP), corticosteroids, and
ivermectin have been proposed.® In addition, pas-
sive immunization therapy with immunoglobulins
has been suggested to reduce symptoms and mor-
tality in patients with COVID-19 due to its effec-
tiveness in previous epidemics and pandemics.”-8
Furthermore, supportive prone position (PP) or
lateral position (LLP) for patients with acute respir-
atory distress syndrome (ARDS) has shown to
improve oxygenation and decrease mortality.®
Given the continuously evolving context of the
COVID-19 pandemic, this systematic review was
launched. The objective of this review is to assess
the current knowledge of the COVID-19 treat-
ment modalities for the geriatric population.

Methods

A systematic review protocol was developed based
on PRISMA guidelines. Articles for review were
selected from electronic databases of PubMed,
MedRxiv, and JAMA. Articles published between
January 2019 and January 2022 that were in
English or translated to English were included.
Search terms included ‘COVID’ AND ‘geriatric’
AND (‘hydroxychloroquine’ OR ‘dexametha-
sone’ OR ‘budesonide’ OR ‘remdesivir’ OR ‘favi-
piravir’ OR ‘ritonavir’, ‘molnupiravir’ OR
‘tocilizumab’ OR ‘bamlanivimab’, ‘baricitinib’,
‘sotrovimab’, ‘fluvoxamine’ OR ‘convalescent
plasma’ OR ‘prone position’ OR ‘anticoagulant’
OR “direct oral anticoagulant’” OR ‘heparin’ OR
‘antithrombotic’).

Geriatric population was defined as greater than
or equal to 60years of age. Observational cohort
study (OCS) was defined as a clinically diagnosed
group of infected patients who were treated with
a specific treatment regimen (defined by exclu-
sion criteria) and tested for viral markers at end-
point of treatment protocol. Distinct observational
study (DOS) was defined as providing the same
intervention to individual patients (distinct from
OCS where articles reported results for the entire
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group) using an established and documented pro-
tocol and then, tested for viral markers at the end
of the treatment. Randomized control trials
(RCTs) were defined as studies that had two or
more distinct groups of patients (treatment and
control) and a clear treatment protocol. These
patients were monitored at the end of the study
for viral load, other viral markers, or clinical
improvement.

In vitro study, animal study, case-control study,
or case reports of a single individual, or of indi-
viduals who did not receive the same treatment
protocol, other systematic reviews, literature
reviews, and meta-analysis studies that did not
involve the use of HCQ, RMD, FVP, RTV, mol-
nupiravir (MPV), dexamethasone (DMS), bude-
sonide (BUD), TCZ, bamlanivimab (BMB),
baricitinib (BNB), sotrovimab (SVB), fluvoxam-
ine (FLV), convalescent plasma (CP), PP, anti-
coagulant therapy, or no age data provided were
excluded.

Inclusion criteria consisted of established treat-
ment protocols using HCQ, RMD, FVP, RTV,
MPV, DMS, BUD, TCZ, BMB, BNB, SVB,
FLV, CP, PP, or anticoagulant therapy in older
patients with demographic information expressed
in the form of at least one of the following: age,
age range, mean age = SD, or median age = SD.
Studies that included particpants aged=
60years old+1 SD of the mean or median that
were statistically significant were included. Study
designs consisting of either; RCT, OCS, or DOS
and primary outcomes of one of the following: the
improvement of COVID-19 symptoms/clinical
improvement, shortened duration of COVID-19
symptoms, decreased viral load, and inflamma-
tory markers such as C-reactive protein (CRP)
and interleukin-6 (IL-6) were included.

Article titles were assessed based on exclusion cri-
teria. Articles that passed the first assessment
based on title exclusion had their abstracts
reviewed. Entire articles were assessed for the
remaining studies that met inclusion criteria.
Studies that were not statistically significant were
excluded from the review. Only studies that did
not include any exclusion criteria and met all
inclusion criteria were used in the systematic
review analysis. Duplicate articles were removed
prior to systematic review analysis. The level of
evidence for the included studies was assessed

using the Level of Evidence for Therapeutic
Studies grading system.

Patient and public involvement

Patients were not directly involved in this system-
atic review. All patient consent was given for the
individual research articles examined.

Results

As of January 2022, the search identified 302
potentially relevant studies. After review of these
studies based on inclusion and exclusion criteria,
52 studies were eligible and included in the sys-
tematic review (Figure 2).

There were RCTs (n=24), OCS (n=21), and
DOS (n=7). Fourteen studies used HCQ (6 pos-
itive, 8 negative), 9 studies used CP (6 positive, 3
negative) as a treatment approach, 5 studies used
RMD (2 positive, 3 negative), 1 study used BUD
(1 positive), 2 studies of each used DMS (1 posi-
tive, 1 negative), 4 studies used TCZ (2 positive,
2 negative), 1 study used BMB (1 positive), 5
studies used BNB (4 positive, 1 negative), 1 study
used SVB (1 positive), 3 studies used FVP (2 pos-
itive 1 negative), 3 studies used supportive PP (3
positive), and 5 studies used anticoagulation ther-
apy (2 positive, 3 negative) (Table 1). The total
number of patients reported in these studies were
30,265 (HCQ 7n=9005; RMD »=1749; BUD
n=4663; FVP n=350; DMS »n=2062; TCZ
n=6764; BMB n=1217; SVB=583; CP n=988;
supportive PP n=64; anticoagulation n=2821).
For the studies that listed patient demographic
information as an age range, the widest age range
was 22-97years old. The narrowest age range
was 6771 years old.

Main findings

The geriatric population was a focus for this sys-
tematic review as it presents a unique perspective
in addressing the treatment options for COVID-
19. Despite the drastic impact that COVID-19
has had on this population with respect to mor-
bidity and mortality rates, there is little research
focusing on this population.* Studies focusing on
FVP, BMB, and BNB in the treatment of
COVID-19 was found to be useful in the geriatric
population. In contrast, HCQ, DMS, RMD, and
anticoagulant therapy have shown inefficacy in
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[ Identification of studies via databases and registers ]

Figure 2. PRISMA flowchart.

the geriatric population, as studies revealed no
change or increased mortality and had minimal to
no clinical benefits. There is conflicting evidence
on the utility of TCZ, CP, supportive therapy,
and anticoagulant therapy as there were mixed
results in supporting the efficacy on mortality,
ventilator-free days, and clinical improvements in
the geriatric population in the reviewed data. In
addition, there was limited evidence and lack of
data due to ongoing trials for treatments with
SBV and BUD. A significant decrease in viral
load and improvement in clinical symptoms sub-
sequent to these modalities was observed in some
of the studies reviewed in the geriatric population.
However, a large number of these studies utilized

R
c Screened as potentially relevant
-% studies (n = 302)
o
E PubMed (n = 128)
] MedRxiv (n = 84)
= JAMA (n = 80)
—
4
Records screened » | Record Titles excluded
(n=302) (n=140)
v
Abstracts reviewed Records excluded based on
o (n=162) »| study design and inclusion
E criteria not met
n=283
g l ( )
@
Fu!—text reviewed — 3| Records excluded based on
(n=79) inclusion sample age (>60 years
old) (n = 23)
Records excluded due to
duplication (n = 4)
e
v
"
§ Studies included in review
S (n=152)
=)
£
—

a wide patient demographic (e.g. age ranges)
making it difficult to conclude the exact physio-
logical effects various treatments are expected to
have on older patients (e.g. shortened duration of
COVID-19 symptoms, clinical improvement,
decreased viral load, decreased inflammatory
markers) . 10,13,17,22,24,27-29

HCQ treatment

Of the 14 studies focusing on HCQ, 6 studies
showed positive changes in primary patient out-
comes.10:11-14.20 Ejoght studies showed no statisti-
cally significant difference.!>-1939-41 Further to
this, a large sample RCT noted that HCQ did not
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lower the incidence of death at 28 days compared
with those that received usual care.4? It should be
noted that in addition to HCQ in some of the
reviewed studies, azithromycin (AZT) was co-
administered to some patients.!!:13:17:18 Tn addi-
tion, cardiac arrest was more frequent in patients
who received HCQ with AZT compared with
patients who received neither drug.!

Studies looking into the use of HCQ as a post-
exposure prophylaxis have shown no significant
prevention benefit in COVID-19.20 Boulware
et al. (2020) demonstrated that individuals with a
severe to moderate risk of developing COVID-19
based on previous exposure who were treated
prophylactically with HCQ were at greater risk
for side effects compared with a placebo group
(40.1% to 16.8%).!

Corticosteroids

DMS treatment. Two of the analyzed studies sup-
ported the use of DMS in the treatment of
COVID-19. One study noted a significant
decrease in mortality seen in patients treated with
steroids compared with controls (13.9% wersus
23.9%).3743 Among patients with COVID-19 and
moderate or severe ARDS, use of intravenous
DMS plus standard care compared with standard
care alone resulted in a statistically significant
increase in the number of ventilator-free days
(days alive and free of mechanical ventilation)
over 28days.3” In contrast, there was no signifi-
cant change in mortality rate between steroid
treated and control patients, and increased corti-
costeroid dosage was associated with significantly
elevated mortality risk.3> Studies that examined
other corticosteroids other than DMS such as
hydrocortisone and methylprednisolone, showed
a significant increase in mortality rates observed
in treatment groups compared with control
groups.46:47

BUD treatment. There was one large open-labeled
RCT conducted examining BUD. Yu er al>>
examined 751 individuals aged >65 who were
randomized to receive 800ug of inhaled BUD,
twice daily for 14 days. It was found that inhaled
BUD reduced self-reported time to recovery from
11 to 2days (p=0.017), hospital admission
(p=0.81) or death estimated outcomes, and seri-
ous adverse events compared with standard
COVID-19 care.>

Antiviral treatment (RMD and FVP)

RMD was not found to be effective in improving
clinical symptoms in patients in most studies
reviewed in this systematic review.43:02-64 The
findings from the Grein ez al.?? study revealed
that, in patients of 70 years of age and older, clini-
cal improvement was observed less frequently
than in patients less than 50years of age [hazard
ratio (HR) =0.29 95% CI=0.11-0.74]. The lack
of a significant decrease in mortality with RMD
treatment noted by Beigel ez al. further supports
the conclusion that RMD may not be as effective
for COVID-19 treatment in the geriatric
population.?!

FVP has been proposed as a treatment for patients
with COVID-19 and is supported in two of the
three studies reviewed in this systematic
review.333¢ There was an observed statistically
significant decrease in duration to patient viral
clearance (p<0.001) and increased rates to clini-
cal recovery (p<<0.05) from COVID-19-related
symptoms (fever, dyspnea, decrease in oxygen
saturation, cough) with the use of FVDP.33:3¢
Furthermore, in previously untreated patients,
FVP had a higher clinical recovery rate (recovery
of fever, respiratory rate abnormalities/instability,
oxygen saturation, cough).34

Monoclonal antibodies (TCZ, BMB, BNB, SVB]

TCZ treatment. The existing limited body of lit-
erature provides mixed evidence for its use, with
only half of the identified RCTs suggesting bene-
fit to clinical outcomes and overall survival bene-
fit.444% One study found the risk of in-hospital
mortality was lower in patients treated with TCZ
in the first 2days of intensive care unit (ICU)
admission compared with those that received
alternate treatment. Furthermore, the estimated
30-day mortality in the intervention group was
27.5% compared with 37.1% in the non-inter-
vention group.** These findings were supported
by a large-scale RCT comparing TCZ with stan-
dard of care (UC), where clinical benefit and sur-
vival outcome were observed more often in those
treated with TCZ regardless of level of respiratory
support and addition of systemic corticoste-
roids.%® Two additional RCTs did not observe a
benefit to COVID-19 disease progression com-
pared with UC; however, both studies were lim-
ited by small sample size and narrow patient
demographic. 4445
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BMB treatment. An RCT conducted by Gottlieb
et al. found that treatment with BMB and etese-
vimab compared with placebo was associated
with a statistically significant (p=0.01) viral load
reduction at day 11; however, there was no signifi-
cant viral load reduction using BMB monother-
apy. Immediate hypersensitivity reactions were
reported for 9 out of 613 patients with BMB
monotherapy, and no deaths occurred during the
treatment study.*®8 An OCS examined the use of
BMB in nursing facilities revealed a side-effect
rate of 11.1% which included hospitalization and
emergency department admissions with no
deaths.% Gottlieb er al. who examined BMB in a
combination dose concluded that, it is unclear
whether monotherapy or different combinations
have more clinical efficacy.

BNB treatment. There were five novel studies
found examining BNB in older patients with
COVID-19. Abizanda et al.*® examined patients
hospitalized with moderate-to-severe COVID
with pneumonia; 328 patients were stratified to
older or younger than 70years old given 4mg of
BNB for 14days. In the >70-year-old group,
treatment with BNB significantly reduced death
from any cause (48%) and 30-day absolute mor-
tality (20.5%) compared with controls without
BNB (»p<0.001).

Stebbing ez al. 2021 conducted an observational
chart review in 122 patients who were given high-
dose BNB (8 mg), compared with low-dose BNB
(4mg) for 14 days in older patients. In the high-
dose BNB group, blood oxygen saturation was
stabilized earlier (p<<0.05) and had reduced
intensive support (p<<0.05), reduced 30-day
mortality (p<0.05) and 60-day rehospitalization
rate (p<0.01) compared with the low-dose BNB
group.%®

In Bronte er al., a longitudinal observational
study, 20 patients with COVID were using 5mg
of BNB twice daily for 2 days, followed by 5mg
per day for 7 days. Patients treated with BNB had
a reduction of serum IL-6, IL-1B, and TNF-
alpha, rapid recovery of circulating T- and B-cell
frequencies and increased antibody production to
the spike protein.’! In addition to the immuno-
logical findings, there was 1 death in the BNB
group compared with 25 deaths in the group
without BNB (»p<<0.001), a decrease in ARDS
(p=0.37), with a similar duration of hospital stay
for both groups.>!

In Rosas er al., a retrospective review on patients
with confirmed COVID-19 comparing 23
patients who received BNB monotherapy (2-4 mg
daily) and 31 patients who received TCZ (IV
dose 400 mg). There was no significant mortality
benefit or side effects noted with either treatment
group; however, BNB monotherapy showed a
significant reduction in temperature, CRP, D
dimer, increase in oxygen saturation requirement,
and decrease of respiratory rate compared with
TCZ (p<0.01), and less intensive care intuba-
tion (27% reduction).>?

In Izumo er al.,>® an observational study of 44
patients with severe COVID-19 received triple
therapy of BNB (4mg daily oral), RMD IV
200mg loading, 100 mg maintenance daily) and
DMS (oral or IV 6 mg daily). It was found that
patients who received BNB had a low mortality
rate (2.3%) and decrease in mechanical ventila-
tion requirement (90%) with approximately 34%
adverse events observed.>?

SVB treatment. There was one multi-center RCT
that had a geriatric cohort over 65years of age,
which randomized 93 patients into an SBV group
(500mg IV), and 93 who received placebo.>*
Three patients in the SVB group, compared with
21 patients in the placebo group had disease pro-
gression leading to hospitalization or death
(»p=0.02). In addition, adverse events were
reported in 17% of the SVB patients compared
with 19% in the placebo group.

CP treatment

A decrease in viral load and an improvement in
clinical symptoms of fever, dyspnea, cough, and
chest pain was noted in reviewed studies in
patients who received CP.24:23:26:27-29 Three RCT's
that used CP as treatment did not report any sig-
nificant difference in time to clinical improve-
ment or overall mortality between patients who
received CP therapy compared with the control
group.3842:67 Likewise, the RCT by Piechotta
et al. supported the uncertainty of the use of CP
in the effect on mortality and hospital discharge
for COVID-19 patients.%8

Supportive therapy

Patients who were provided with a daily PP ses-
sion in the reviewed studies showed decreased
mean respiratory rate from 28.4 *+ 3.5 breaths/
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min to 21.3 = 1.3 breaths/min and an improve-
ment in oxygen saturation during PP compared
with baseline.3%32 However, Elharrar er al
reported that 42% of the patients who received
this therapy experienced back pain due to the
PP.3!

Anticoagulant therapy

There were five studies that met the inclusion cri-
teria treating geriatric patients with anticoagulant
therapy. Fumagalli er al. (2022), retrospective
observational study (ROS), on patients aged > 60
with atrial fibrillation who were on antiplatelet or
oral anticoagulant therapy, found that oral anti-
coagulant use before (p<0.001) and during hos-
pitalization (p=0.002) was higher among
survivors.’® In addition, higher self-sufficiency,
less severe initial COVID-19 presentation, and
the use of vitamin K antagonists or direct oral
anticoagulants (DOACs) on admission, or the
persistence of DOAC during hospitalization were
associated with a lower chance of in-hospital
death.5¢

Rossi et al., retrospective OCS for patients
aged >70 with COVID-19 and interstitial pneu-
monia with known coronary heart disease (CAD),
who were on long-term anticoagulant or anti-
platelet therapy including aspirin, P2Y12 inhibi-
tors, dual antiplatelet therapy, DOAC:S,
beta-blockers, statins, angiotensin converting
enzymes (ACEs), angiotensin II receptor blockers
(ARBs), or calcium-antagonists.’” Long-term
anticoagulant use in the survivor group was higher
than non-survivor group (p<<0.001), specifically
DOACs were associated with decreased mortality
(p<0.01) compared with other anticoagulation
or cardiac therapies.

Olcott et al., a ROS on patients aged >70 who
were admitted with a confirmed COVID-19
infection, where 22% of patients were on DOAC:s,
4% were on warfarin and 74% were the compara-
tor group on no anticoagulant therapy, found no
statistically significant improvement in all-cause
mortality for patients who were anticoagulated
preadmission (p > 0.05).58

An RCT by Sadeghipour er al., randomized 562
patients to receive intermediate-dose (n=274;
enoxaparin, 1mg/kg daily) versus standard pro-
phylactic anticoagulation (n=286; enoxaparin,
40mg daily), found that intermediate-dose

prophylactic anticoagulation, compared with
standard-dose prophylactic anticoagulation did
not result in a significant difference in venous or
arterial thrombosis or morality within 30 days
(p=0.70). Interestingly enough, severe thrombo-
cytopenia was noted in the intermediate-dose,
and not in standard-dose anticoagulation cohort
(p=0.01).7° Another RCT by Zarychanski er al.
examined patients with severe COVID-19 on
therapeutic anticoagulant therapy (unfraction-
ated or low molecular weight heparin) versus
thromboprophylaxis (DOAC), noted that thera-
peutic anticoagulation did not improve hospital
survival (64.3% versus 65.3%) or days free of
organ support (3 versus 5days) compared with
thromboprophylaxis.©?

Discussion

HCQ use in the geriatric population

In the studies analyzed in this review, the consen-
sus on HCQ as an effective treatment is variable.
The studies that concluded positive antiviral
effects of HCQ had smaller sample sizes com-
pared with studies that concluded no significant
antiviral effects of HCQ. HCQ was proposed as
an effective treatment for patients with COVID-
19 due to its antiviral, anti-inflammatory, and
antithrombotic effects.?> However, potential side
effects of HCQ need to be considered prior to
starting geriatric patients on this drug. The thera-
peutic combination of HCQ with AZT may have
influenced the primary outcomes in these studies.
However, there was no agreed consensus between
these studies that used combination HCQ/AZT
therapy on an improvement or lack of improve-
ment in terms of the primary outcomes.

As of 24 April 2020, the Food and Drug
Administration has cautioned the use of HCQ
outside of hospital due to the ill side effects of the
drug-based RCT.?5 In addition, clinical guide-
lines are not recommended HCQ due to lack of
benefit, potential harm, and system implications
of overuse.®® The use of adjunctive therapy seen
in the studies in which AZT was co-administered
with HCQ, may have didanosine (DDI), which
could lead to a synergistic effect and impact the
efficacy and outcomes of the primary treatment
assessed in the studies.

The most commonly reported side effects of HCQ
post-exposure prophylaxis included nausea, loose
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stools, and abdominal discomfort.3¢ QT prolonga-
tion to>500ms has also been observed with the
use of HCQ and is a known marker for malignant
arrhythmia and sudden cardiac death.!>16 HCQ
and AZT combined have higher incidence of tor-
sade de pointes, ventricular tachycardia, or car-
diac arrest if taken (>4days) and can result in
cardiac-related mortality, which can be detrimen-
tal in older individuals with pre-existing heart
conditions.”%7! When aggregating the results of
HCQ, six studies showed positive effects and
eight studies had negative side effects.

There was a high risk of bias in the HCQ studies
(Table 2). High attrition bias was noted in some
of the analyzed studies, particularly evident in the
HCQ studies, due to early cessation of the treat-

ment, death of patients, or lack of patient
follow—up.10’14’17’2°’22

Corticosteroid use in the geriatric population

DMS. Corticosteroids, including DMS and BUD
are immunomodulators that may act to suppress
the inflammatory storm, reduce inflammatory
exudation, and prevent multiple organ injuries in
the context of COVID-19 ARDS.?? Studies that
examined hydrocortisone and methylpredniso-
lone compared with DMS showed a significant
increase in mortality rates observed in treatment
groups compared with control groups possibly
due to suppression of the immune response that
allows for virus replication.®%72 The immunosup-
pressant nature of systemic corticosteroids leads
to reduced lymphocyte count which may lead to
higher risk of superinfections.”? Clinical guide-
lines recommend DMS only for moderately and
critically ill patients requiring low-flow supple-
mental oxygen and ventilatory support; however,
it is not recommended for mildly ill patients.%°

The risk of bias in the studies for DMS was high
due to the lack of standardization of the treatment
doses (i.e. 6mg, 10mg, 20mg, or not reported
route of administration; for example, oral com-
pared with intravenous), and duration of treatment
(e.g. 5days, 10days, or until ICU discharge) which
varied between patients within the same study, and
between all the analyzed studies (Table 2).35:37

BUD. RCT that examined BUD in the geriatric
population revealed positive outcomes in recov-
ery time, hospital admission, and death estimated
outcomes.> This is consistent with current clinical

guidelines, and inhaled BUD may be considered
especially for symptomatic high-risk immuno-
compromised patients who are mildly ill and not
requiring supplemental oxygen.%°

Even though there was only one large multi-
center RCT examining BUD, the risk of bias was
low as the treatment dose was standardized and it
was as a large multi-center RCT (Table 2).55

Antiviral [FVP and RMD] in the

geriatric population

FVP. As of 22 October 2020, the US Food and
Drug Administration granted approval for RMD
as treatment of COVID-19 among patients
requiring hospitalization.3¢ Similarly on 28 July
2020, the Health Canada authorized RMD as a
treatment of patients with severe COVID-19.2!
Current clinical guidelines recommend RMD for
moderately ill patients who are newly requiring
low-flow supplemental oxygen; however, it is not
recommended for critical ill patients receiving
mechanical ventilation.®® However, despite the
proposed antiviral mechanism of action of RMD
of impairing viral RNA production by obscuring
viral RNA polymerase and inhibiting viral exo-
nuclease, RMD was not found to be effective in
improving clinical symptoms in patients in most
studies reviewed in this systematic review.

FVP is a nucleoside analogue antiviral drug with
a similar mechanism of action to RMD but is
taken orally. FVP has been used in the treatment
for many types of influenza virus strains, Ebola,
arenavirus, bunyavirus, filovirus, West Nile virus,
yellow fever virus, Coxsackievirus, and Lassa
virus.!8 Furthermore, the control treatments that
FVP was compared against when drawing con-
clusions on its antiviral activity were different
between the studies. Of particular consideration
is the variability in dosing between patients of the
same treatment group which may have largely
affected the conclusions drawn by this study,
which was the only study to conclude that FVP
did not provide any further benefit over the con-
trol treatment.?>

The exact dosing of FVP and duration of treat-
ment varied largely between the analyzed studies,
notably dosing of 600 mg twice daily to 1600 mg
twice daily and duration of 10-14 days. An advan-
tage of FVP in patient treatment for COVID-19
is its oral administration, thus allowing it to be

24

journals.sagepub.com/home/tai


https://journals.sagepub.com/home/tai

H Senderovich, D Vinoraj et al.

(panuiuo))

"9SBaSIP 9Y} JO 9SIN0D 8y} Ul Ja}e) 49Mm ApNis ay) Ul payjodud

sjualjed ul paynsad Ayjigejieae paq 1e3dsoy uo suolidllISay MO MO MO MO MO g7e 19 buep
%Y6 UBY)
SS9 0 Uoljednies UabAxo pue 4| -A00 819A3S Yim pasoubelp
9J9M S)UBIIed "S91JIUN02 3)dI}INW WOJ) 9I9M PBAIISHO Sjudlied ybiH ybiH ybiH ybiH ybiy 22’18 19 ulaug
'SUOI}D14}Sad 1aAed}
Jo awi} e bulinp uonjeyuawajdwi 0} anp Aj@3o0wad pawdoylad
9J9M U340 S}ISIA Bullo}iuOW pue ‘S)SIA UoljeI}Iul d)s ‘Bululed | MO MO MO Mo MO 1z’1e 12 19blag
'sdnoJb yuswyessy pue
1043U02 0} S323lgns jo uonedo) e ajeuoilodoldsiqg "0zoz 114dy g 03
020z Adendga4 | wodj payinddad syualied ‘Apnis jeydsoy a1bulg MO ybiH MO MO ybiH 0z’ 18 19 NA
“uawisnlpe abesop pasuejequn
pUB S}UBUISSASSE pauluwlla)ap Joyeblysaaul paselq jo Ayigissod
ayj saonpoJul ubisap pung-a1gnop oy pasoddo se jaqe)-uadg MO MO MO ybiH MO s e 39 bue]
‘ubisap jeuoljeAtasqo ay} Aq pajiul uolyeyaadialu|
‘papis-om) sem BuSay 1B pue GO' = 1e pajen|eas sem aduediiublg
‘s\eyidsoy uejnjododjpw Gz wody a)dwes wopued abieq MO MO MO MO Mo g 77e 1o Buaquasoy
ybiH ybiH ybIH ybiy ybIH (118 12 BUNO
'S})NSaJ 8y} SeIq PIN0d SJapunojod jeruajod pue
‘paubisse A)uopued Jou a1am JUsL}eal) JO B}EP |BUOIIBAISSQ PIN V/N ybiH ybiH ybiH 9,778 18 SEASUB
‘synsad
3y} jo uonezijesauab ayy sywi ubisap 4a3uad a16ulg "spJodal
y3eay 21u0J4329)d 9y} Ul Saloeanddeul jenjualod pue ‘eyep Buissip MO MO ybiH ybIH ybiH .78 19 S1d9199
by Mo ybiH ubiH ybiH NLCEEREN UL
'S10J}U0D SE pPasn aJam Jajuad Apnjs ulew ay} apiIsino sjualied MO ybiH ybiH ybiH MO ¢, 1€ 19 124Ineg
"(020Z 924) Yuow swies ay} ul papiuwpe
9Jam pue 1e}idsoy awes ay} Wodj alam paipnis syualjed 1)y MO MO MO Mo MO N R EXVET)
‘sisoubelp ay} aduIs palayp
aABY ABW DUIZ JO UOIJBI}IUI JO BWI} BY] dUIZ DA JOU PIP OYM
sjualyed usamiaq bulwily ul 9duadaIp dY} 404 Jusuwisnipe oN ybiH MO PIN Mo MO 11778 79 190N14e)
"JuawieaJ) dYy ul DOH 40
sabesop juaJdajyip 8y} uo paseq uosiieduwod 40 UOIIBDIIIEI}S ON
‘Juswiealy
auN2A2Ax0g-pHIH UOlIBUIqWIOD By} Ul DOH 4o abesop Jaybiy ay)
paAladaJ syualied Auew moy pue sjuaiied yosiym palyioads JoN ybiH ybiH ybiH ybiy ybiH o1’7€ 19 pewyy
bunaodal syuedidijied juswssasse  jauuos.ad pue jusawiealy
9A1}J9]9S  JO ElEp 3W021N0 swodino  sjuediied jo jo uonjesoqje pue
- selq 9)91dwoduj jo buipunng bBuipung - seiq anbiuyd9) fundwes
selq JayiQ bunaoday - selquonly - seiq uoidaleqg 9juew.oyiad - seiq uo1}29)9s

"salpn}s pazAjeue jo seiq jo jsiy "z aqel

25

journals.sagepub.com/home/tai


https://journals.sagepub.com/home/tai

Therapeutic Advances in Infectious Disease 9

(panunuoy)

‘(eseasip Aseuownd
9AI1}2N13SC0 D1U0JYD “6°8) SUOI}IPUOD PIGIOW0D 10 USRS}
p1049}S 9A1928J Ajjualind oym sjualjed JUNOIJE 0jUl 3Ye) Jou

pig "dnoJb juswieady ul syualied usamiaq palleA Juswieall

P10J33S JO UOI}BIN( JUBUWI}EDI} |BJIAIUE PAAIDDAI syualied 1)y ybiH MO ybiH ybiH MO 7879 N0
‘pawJoyiad sishjeue 1ealysiyels
ON "1020}0.4d JE}USWIIadXD 0} UOI}IPPE Ul JUSUIRaJ} |BJIAIIUE
Bunysixa aA1929.4 0} panuijuod syuaned 1)y "dnodb juswiead) swes
ayy ulypm sjuaned usamaq palien buisoq "azis ajduies jews ubiH PIN ubiH ybiH ybiH ge1€ 79 N0
'sdnoJb usamiaq syuaiyed 111 A1e213142 jo uoiydodoud
Jo @ouejeqW| "sjualjed usamiaqg palleA uoljelnp juiodpuy MO PIN ybiy ybiy MO S ERENVEI,)
‘PIIIE]D N1aM
jou sem sisouBoud 1e21ulD pue sJa}l} 1edia usamiaq diysuolieray Mo MO ybiH ybiH ybiH 1819 18]
"dd 3y} Ul UOI}B)13USA SAISBAUI-UOU Y}IM Paleal} 4| -A0D
yum syuaiied 11e Jo aaizejuasaldal aq jou Aew Apnis ayy Ui syuslied
"a1q1ssod A1ybiy seiq uoi3da)as *dnodb 10J3u0d e Jo 3I.) pue ‘44 ay} Ul
UOI}B)1}USA SAISBAUI-UOU JO UOI}EINP }J0YsS ‘Sjudlied jo Jaguinu )jews ybiH V/N ybiH ybiH ybiH 26718 19 1UI}JeS
‘paJJajul ag jouued sabueyd paaiasqo ayy Jo Ayjesned
puUe ‘pPISSISSE J0U 9J9M S9WO0DINO 1BDIUID ‘JoYs sem dn-mo))o4
‘pajen|eans sem dd 4o aposida a1buls v "))ews sem azis aydwes PIN v/N ybiH ybiy ybiH g€ 19 Jeadey)3
‘padinbal uaym syuaied o} uaalb sem yuoddns jeuoiyiiinu pue
‘uolje)nbeODIIUE ‘SD130IGIIUE ‘SIBIAIJUB JO JUBWIEAI) PIEPUR)S
‘sjuaiyed usamiaq paliea buruolyisod 47 40 44 4o uonedng ybiy ybiy ybiy ybiy ybiy og7€ 39 BuoQ
"wopued jJou - dzs a1dwes payuw ubiH V/N ubiH ybiH ubiH FALECEIN
"wiopued jou - azis a)dwes pajiwi ybiy V/N ubiH ybiH ubiH 8218} U3ys
‘(3uojosiupaudiAyiaw pue
‘ZJ1 'GWY ‘1ZV 'DOH) SuoiedIpaw Jayio Yyim pajeauy sjusiied
"10JjU0D oU - 3zIs d)dwes pajiwi] Mo MO ybiH ybiH MO ,2'1€ 19 Jezejeg
'SaW02}N0 1B2IUID PapPUNOU0d aAeY Aew
jey) (sjuejnbeodijue) suoledIpaw eUOIIPPE PAAIBdAI Sjudlied
'sdnoubgns ojul palji}ed}s Jou pue )jews sem azis a)dwes PIN MO ybiH ybiy ybiH 9771839 NI
‘A)Jea pajeulwua) Apnis pue )jews sem azis ajduleg PIN MO ybiH ybiy MO 2181917
‘wopued jou — dnodfb 10J3u0d 21403SIH ybiy V/N ybiy ybiy ybiy sz71e 19 ueng
‘pazipJepue)s jou sem juaijed yoes
0} paJaisiulupe SaIpoqgIlue JO JaqWiNN "SASed Jo Jaquinu Mo ybiH V/N ybiH ybiy ybiH cz’1E 19 uyy
bunaodau syuednaed juswssasse  )auuos.tad pue juswieasy
9AI}I9]9S  }O ElEp awo0d}no awodino  sjuedpiued jo Jo uonesoye pue
- selq 9191dwoduj jo buipung bBuipung - seiq anbiuyse) bundwesg
selq Jayi0 BunJoday - Sselq uonlIY - seiq uoldalaQg 9duUBWLI0LIdd - selq uol}d3)as

(PenuURUOY) "Z 31qeL

journals.sagepub.com/home/tai

26


https://journals.sagepub.com/home/tai

H Senderovich, D Vinoraj et al.

(panunuoy)
(gNg paniadal gz ‘Auo ‘syusned 9) azis ajdwes Jjews MO MO ybiH ybiy ybiH 2¢’1E 19 Sesoy
‘siajaweded jealbojounwiwi
Joj eyep awod)no buissijy ‘(syusned gg) 9zis s1dwes jews MO ybiH ybiH ybiH ybiH 1g’]e 19 djuoug
Mo Mo ybiH ubiH ybiH 0s7€ 33 bulqga)s
Mo Mo ybiH ubiH ybiH ¢71€ }3 BpUBZIQY
'POpPJ029J J0U SUOSEAU JO4 "JUBWIBAI) B} DAIDIAI JoU pIp
dnoub 791 8y} ui syusned Jo o,/ | ‘yuswubisse wopued buimo) o4 MO V/N MO Mo MO 1€ 18 AgloH
‘suolyejndod Jayyo 03 9)geziedauab jou alam S}Nsad asay |
‘(uabAxo ulw/) ¢ 1sea) 1e buliinbal pue g Jo 8102S aAl)ISO4 pue
paulquio]-uoneziuebiQ ynesH p1iopm e yim sjuaied) uonejndod
juaned 41-QIA0D @Y} o Juswbas modleu e payabuey el MO ybiy MO MO MO oy'1E 19 BUIWIBH
MO MO MO MO MO 47]€ 19 IUBIBAIES
‘dnoub 75 -uou yym pasedwod
‘UOIJRWIWEUI JO SId¥JEeW PajeAd)d pue elwaxodAy aAey o}
K191 a1ow bulag osie 1ng ‘salyipiglow-0d Jamay buiaey pue
JabunoA bulaq syuaned pajealy-zJ| Yyim ‘paybiam Ayigeqoad
asJanul buikidde auojaq aunaseq je palayip sdnoub Juswiead | ybiy V/N ybiy ybiH MO sv1e 19 eydng
Mo ybiH YbIH ybIH Mo £7€ J9 UBWIPI09
‘juswule}iadse
awWo023Nn0 Ul sJoyoop buiyeady ayy jo seiq builoyoue 0}
21gq11daosns sem pue ‘ubisap jage)-uado ue pasn Apnig ybiH MO ybiH MO MO 2v'1e 19 1emueby
MO MO MO Mo MO 15’18 19 )13S
opdnoug
9A1}eI0qE10)
Mo7] Mo ybiH moT MO AY43A003H
Mo ybiy ybiy ybiy Mo se12 39 BN
'sayls bunedidiyied buowe pazipiepuels Jou sem
1 ‘sdnodb yjoq ur pamoyje sem Adedayy 1ensn jo asn ayy ybnoyny MO MO MO Mo MOT g€ 19 YdIAouoWIS
'9JBD |BDI}14D Ul 9SN PI0JD}S0D1340D 10} SUOIedIpUl
9SJaAIp Jay3o pue ‘syualied ayj jo Ay1uaaas aseasip ayy ‘ubisap
19ge)-uado ay) 0} paiejad Ajgissod ‘poluad Apniys ay) bulinp
SP1049}S0213402 PaAIadad dnodb 1043u0d ay) ul syuaiyed ay) Jo 9Ge ybiH MO ybiH ybiH MO 46778 19 1U1IZewo |
"pasn sp10Ja)s jo sadAy pue Buisop Juawieal) a)qeldep ybiH MO ybiH ybiH MO g€ 39 N
Buiyiodau sjuedidiyied juswssasse  jauuos.ad pue juswjealt)
9A1}J9]9S  JO ElEp 3W0d1N0 awodjno  sjuediyied jo Jo uonjesoqe pue
- selq 9)91dwoduj jo buipunng bBuipung - seiq anbiuyd9) bundwes
selq JayiQ bunaoday - selquonluyy - seiq uonialeqg ajuew.oyiad - seiq uo1}d3)3s

(PenuBuU0Y) “Z 21qeL

27

journals.sagepub.com/home/tai


https://journals.sagepub.com/home/tai

Therapeutic Advances in Infectious Disease 9

easier utilized in an outpatient setting to sympto-
matic patients.3>

The risk of bias in these studies was low due to
well-constructed design and statistical signifi-
cance of the reported data.62-%%%3 It should be
noted that blinding was not performed in any of
the analyzed studies focusing on FVP which may
have given a possible source for performance and
detection bias.33:48

RMD. RMD was not found to be effective in
improving clinical symptoms in patients in most
studies reviewed in this systematic review.62 0443
Despite that the current clinical guidelines rec-
ommend RMD for moderately ill patients requir-
ing low-flow supplemental oxygen, it is not
recommended for critically ill patients requiring
ventilatory support or mildly ill patients.®® This
suggests that RMD should not be used as firstline
in geriatric patients and can be considered only in
moderately ill population requiring minimal sup-
plemental oxygen.

in hospital. There was a risk that individuals had primary care
prescription of anticoagulants prior to admission which were

No comparison group, every patient received triple therapy of
not recorded.

BNB, RMD, and DMS.
Authors only had inpatient data of prescribed anticoagulants

Limited data for hospitalization and death.

No double blinding [open-label].
No double blinding (open-label).

Other bias

Reporting
bias -
Selective
reporting
Low

Low

Low

Low

Low
Low
Low
Low

The risk of bias was low in half of the RMD RCT
studies that were blinded.>21:43 However, two
OCS studies had a small sample size, and no
control group or blinding performed, which may

lead to a possible performance and detection
p p
bias.27:53

Attrition bias -
Incomplete
outcome data of
participants
High

Low
Low
Low
Low
Low
Low
Low

TCZ. TCZ is a recombinant humanized anti-IL.-6
receptor monoclonal antibody that inhibits the
binding of IL-6 and soluble IL.-6 receptors to
membrane, blocking IL-6 signaling and thereby
reducing inflammation.** It is commonly used in
the treatment of rheumatoid arthritis, and most
recently considered for use in adult patients, with
an age range of 52-71, hospitalized with severe
COVID-19.4449

Detection bias -
Blinding of
outcome
assessment
High

High

High

High

High

Low
Low
Low

Performance
of participants
and personnel

Sampling technique bias - Blinding

and allocation of

treatment

High
Low
Low
High
High
High
High
High

There were conflicting outcomes for TCZ in the
review. In critically ill patents >60 years old,
TCZ has shown benefit for lowering the risk of
death and faster hospital discharge.**%° In other
studies, it showed no benefit on disease progres-
sion.%>»%1 In addition, compared with other mono-
clonal antibodies such as BNB, TCZ had
worsened improvement in respiratory rate and in
oxygen saturation.®” Despite this conflicting evi-
dence, TCZ is currently recommended for mod-
erately and critically ill patients with serum CRP
of 75mg/l or higher and evidence of disease

Selection bias -

High
Low
Low
Low
Low
Low
Low
Low

(Continued)

AZT, azithromycin; BNB, baricitinib; DMS, dexamethasone; HCQ, hydrochloroquine; LP, lateral position; PP, prone position; RMD, remdesivir; TCZ, tocilizumab.

Izumo et al.53
Gupta et al.%

Yu et al.%®
Fumagalli et al.%®
Rossi et al.57

Olcott et al.%®
Sadeghipour
etal®
Zarychanski et al.¢?

Table 2.
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progression based on respiratory or ventilatory
parameters.%®

The risk of bias of the TCZ studies were high in
one of the observation studies, with limited blind-
ing of participants, outcomes, and selective
reporting results from younger patients (<60).%
The three other RCTs had an adequate blinding
and randomization which minimized the perfor-
mance and detection bias.49-51,66

BMB. Novel treatments for COVID-19 have been
geared toward biologics, specifically monoclonal
antibodies. BMB is a neutralizing IgG1 monoclo-
nal antibody that works against the SARS-CoV-2
spike protein.*8:5> BMB has been used both as a
monotherapy and a combination therapy with
etesevimab or casirivimab-imedevimab, which
have the same antibody properties as BMB. It was
concluded that BNB monoclonal therapy was
generally well tolerated and beneficial for the geri-
atric population.%3

Early data on monoclonal antibody treatment
suggest that high-risk patients including those
older than 65years may benefit from BMB and
other approved biologics.”? The National
Institutes of Health (NIH) has only approved
BMB for mild-moderate symptoms of COVID-
19 in older adults.”* It is unclear whether BMB
can be beneficial for the geriatric population with
severe symptoms. Currently, BMB is not recom-
mended based on the clinical guidelines.®®

It should be noted that blinding was not per-
formed on the single BMB study, which may have
resulted in performance and detection bias.48
Furthermore, patient population was small, limit-
ing generalizability.48

BNB. BNB, a Janus kinase (JAK) inhibitor, origi-
nally approved for rheumatoid arthritis, has been
approved for emergency use authorization by the
Food and Drug Administration.”® JAK inhibitors
can prevent proinflammatory cytokines and have
shown clinical usefulness in inflammatory dis-
eases, and thus has been evaluated for treatment
of COVID-19.7¢ Current clinical guidelines rec-
ommend the consideration of BNB for moder-
ately ill patients on low-flow supplemental oxygen
and for critically ill patients requiring ventilatory
support who are also on DMS or have contraindi-
cations to corticosteroid therapy.%?

Although there is increasing evidence for the use
of BNB in the older population, all of the studies
reviewed were observational. These studies have
the high selection and performance bias, as there
was no blinding of participants, personnel or out-
come assessment. Furthermore, known and
unknown confounding variables could have
affected the reported results as well. In addition,
three of the five reviewed studies had small sam-
ple sizes limiting overall statistical power.51-33
The study by Bronte er al. has missing data for
outcomes of immunological parameters which
may have skewed the results and did not allow
statistical power calculations for the flow cytom-
etry results. The last study conducted by Izumo
et al. was conducted at the Red Cross, which had
an environment that differed from traditional
hospital resources and could have other factors
contributing to the reported results.>3

SVB. The WHO group has made a conditional
recommendation for the use of SVB in patients
with non-severe-COVID but at high risk of hospi-
talization.”” Current clinical guidelines only rec-
ommend SVB for patients who are mildly ill,
presenting within 7 days of symptom onset, which
may include residents of long-term care facilities,
inpatients with nosocomial infection, and high-
risk patients >70years of age with comorbidities
such as diabetes, cerebral palsy, sickle cell disease,
or immunocompromised.

As the single SVB study was a large multi-center
double-blinded RCT and the dose was standard-
ized to 500mg of SVB for each patient, there was
minimal risk of bias, but there were only three
patients in the SVB group who were hospitalized
after treatment, which led to difficulties in deter-
mining which patient characteristics were associ-
ated with treatment failure.>* A major limitation
of this study was lack of reporting of secondary
outcomes such as the percentage of patients with
emergency visits and the need for supplemental
oxygen, as the trial is still ongoing. A recent study
has shown benefit of SVB treatment in patients
without immunity to COVID-19 (vaccine or dis-
ease-induced) within early onset of symptoms
(<7 days).>* This early use of SVB is reflected in
current clinical guidelines which recommend
against SVB in moderately ill patients requiring
supplemental oxygen and critically ill patients
requiring ventilatory support; however, SVB may
be considered in mildly ill patients who do not
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require new or additional supplemental oxygen
from their baseline.%®

CP in the geriatric population

Immunomodulation through the passive transfu-
sion of CP to patients acts to add neutralizing
antibodies, anti-inflammatory cytokines, clotting
factors, and defensins to the patient’s blood to
enhance the immune system’s ability to clear the
virus. This may be effective treatment for COVID-
19, as it is associated with prevention of the over-
activation of the immune system, and as a result,
the ‘cytokine storm’ which may perpetuate pul-
monary damage seen in infected patients.”8
However, current clinical guidelines do not rec-
ommend CP for COVID-19.%°

There is a high risk of bias in CP studies. All the
studies included in the review lack significance of
the results and as a result, it is difficult to draw
conclusions.10,23,24,27-30

Supportive therapy in the geriatric population

When considering supportive therapies for older
individuals, it is important to consider the possi-
ble harms that therapy may have; PP was reviewed
in the assessed studies, and while PP may have a
supportive role in COVID-19 patients, it may
exacerbate or contribute to back pain. The physi-
cal pain experienced by these patients may have
affected the duration that they could undergo PP
and subsequently the efficacy of this therapy.30-32

PP and LP studies have high risk of bias, as all
studies were observation and were not standard-
ized by patient’s position. The mean age of the
included population was 54.4 years with no
comorbidities. The treatment was administered
concurrently with other interventions such as
antibiotics, anticoagulants, and antiviral medica-
tions.3? In addition, the sample size was small in
multiple studies, with lack of a control group,
which led to increased risk of selection bias.31:32

Other supportive interventions that did not meet
the inclusion criteria of this review may be helpful
for COVID-19 patients, and balance should be
found between the potential benefits and adverse
effects. Lorazepam has been used in the manage-
ment of anxiety in patients with COVID-19.7°
However, benzodiazepines may exacerbate

mental status changes, cause increased sedation,
and lead to the development of delirium in this
population.89 Opioids and oral hydration have
been used to alleviate pain, dyspnea, and keep
patients comfortable in palliative care settings.”®
Oxygen functional materials (OFM) used to
deliver oxygen therapy to palliative geriatric
patients may impair the interaction and commu-
nication between the patient and their family,
lead to xerostomia, and need for intravenous
hydration, which may have a negative impact on
quality of life, increase pulmonary secretions and
generalized edema.®! Studies have illustrated the
potential for traditional Chinese medicine as an
effective treatment for COVID-19 and improve-
ment of clinical symptoms.8283 Additional sup-
portive strategies, in addition to PP, should be
considered if the benefits of treatment outweigh
the adverse effects to the older patient and should
be based on patient goals of care. Furthermore,
these supportive strategies may be used synergis-
tically to any upcoming accepted treatment for
COVID-109.

Anticoagulant therapy in the geriatric

population

Prophylactic dose of anticoagulation is recom-
mended in moderately ill patients requiring low-
flow supplemental oxygen, whereas therapeutic
dose anticoagulation may be considered for those
who are at low risk for bleeding.”! However, a
therapeutic dose of anticoagulant therapy is not
recommended for critically ill patients, instead a
prophylactic dose specifically of low molecular or
unfractionated heparin is recommended.®® These
clinical guidelines are for adults, and not neces-
sarily tailored toward patients >65years of age
with comorbidities that put them at a higher base-
line of bleeding.

Of the five studies that met inclusion criteria,
three had negative or negligible effects in the geri-
atric population with severe COVID-19 requiring
hospitalization, two of which were large RCTs
that revealed that neither prophylactic nor thera-
peutic anticoagulation protect against venous or
arterial thrombosis, mortality, or days free of
organ support in severe cases of COVID-19.59:60
This does not support the current clinical guide-
lines, as both therapeutic and prophylactic anti-
coagulation therapy can even lead to severe
thrombocytopenia? and major bleeding in
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COVID-19 patients.®® Two of the studies
supporting anticoagulant therapy were observa-
tional studies assessing moderate COVID-19
cases and had cohort with specific cardiac comor-
bidities such as atrial fibrillation or CAD.5%:57

Overall, the risk of bias for the anticoagulant
studies was high. Three of the observational stud-
ies were lacking blinding and randomization
which may have led to performance and detection
bias.’*58 A major bias in these retrospective
reviews was incomplete outcome data from par-
ticipants, as drug history was taken from pervious
discharge letters and as a result, some patients
may have commenced anticoagulation therapy
out of hospital, in primary or secondary care
which was not documented. In addition, both
RCT's were open-label, without a double blinding
for anticoagulant cohort allocation, and as such a
drawn conclusion could be questioned.

Additional COVID-19 treatments

Despite current clinical guidelines recommend
FLV for moderately and critically ill patients, this
treatment was not found in the reviewed data for
the geriatric population based on the inclusion
criteria. FLV is a selective-serotonin receptor
inhibitor which may be considered for mildly ill
patients with COVID, based on low certainty evi-
dence of reduction in hospitalization, but the
reviewed studies were lacking efficacy and safety
against the new COVID-19 Omicron variant.%®
As a result, FLV therapy should be used with cau-
tion in this cohort as there is a lack of evidence.
Current guidelines for the NIH and the Centers
for Disease Control and Prevention (CDC) assert
that no agent is known to be effective for prevent-
ing COVID-19 after exposure to the virus.”¢

Limitations

A lack of statistical reporting, single-centered
studies, lack of blinding, selective reporting, and
attrition bias due to voluntary withdrawal or death
led to challenges in assessment of the reported
outcome and the validity of the reviewed studies
(Table 2). Further to this, some studies changed
primary outcome measure after initiation of study
protocol, leading to possibility of outcome bias.

The short follow-up and small sample size of
some of these studies presents a challenge in

determining the accuracy of the statistical signifi-
cance of the results and its impact on the popula-
tion of interest.

A major problem of these studies includes early
cessation of treatment, death of patients, and lack
of patient follow-up, as seen in HCQ stud-
ies.10:12,14,15,22 Tn gddition, most of the HCQ stud-
ies were observational, which increased the risk of
confounding factors that may have affected clini-
cal outcomes. Furthermore, positive clinical out-
comes for HCQ studies came from the
observational studies, with small sample sizes.

Overall, there was minimal research conducted
for corticosteroid use in the geriatric population.
Out of the two DMS studies and one BUD study,
there were a lack of standardized dosing (ranged
from 6-20mg, inhaled BUS and intravenously
administrated DMS) and duration of treatment
(ranged from 5 days to discharge) varying between
all participants.35-37,55

There were unique limitations to both types of
antiviral therapy. Two of the three FVP studies
were RCT's; however, they were limited by small
sample size>> and measured by viral clearance and
imaging3? instead of clinical improvements. This
limits the generalizability of FVP to the entire
geriatric population. For RMD, the only clinically
positive study was an observational study,?? the
other RCT's found no significant decrease in mor-
tality and no significant clinical benefits.>2! This
conflicting evidence limits the conclusion that
RMD is safe and effective for the geriatric
population.

Monoclonal antibodies also had a variety of limi-
tations. Many patients in the TCZ groups had
severe COVID and were in the ICU.49:51:65:66 The
efficacy of TCZ on mild or moderate COVID
severity in the geriatric population is unclear.
There was only one large RCT for BMB; how-
ever, it was not blinded, and all patients were
not > 60 years old, limiting the generalizability of
the reported outcome to the geriatric population.
Similarly, there was only a single RCT for SVB
with lack of reported secondary outcomes, as the
follow-up trial is still ongoing.2® BNB studies had
small sample sizes limiting their statistical
power.51-33 In addition, all these studies were
observational which may have had additional
confounding factors.
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Many of the analyzed studies for CP had less than
50 patients, which resulted in being under pow-
ered.1%17:23,24,26,28,29,30,32 Four of the seven studies
were DOS without drawn conclusions and based
only on individual patient observations.?23,28,29,81,68
The study designs, reported outcome, and lack of
statistical significance of the analyzed studies
makes it difficult to assess the true effectiveness of
CP in treatment for COVID-19 in the geriatric
cohort. Each of the reviewed studies focusing on
PP were statistically under powered as had less
than 50 patients receiving the intervention. As a
result, the reliability of these studies was ques-
tioned in this specific population.

The only supportive therapies found in this review
included PP and LP, but these studies were
observational, with small sample sizes (<25
patients) and were lacking standardized approach
to positioning.3%-32 In addition, the true efficacy
of PP and LP is unknown, as other treatments
such as antibiotics, anticoagulants, and antiviral
medications were used at the same time.3%32 The
efficacy of other supportive therapies such as anti-
pyretics, opioids, antimicrobial agents, and oxy-
gen are unknown.

Many anticoagulant studies were ROS with the
exception of the two RCTs, which were not
blinded.56-¢0 In addition, the retrospective analy-
ses only had inpatient data, and not previous drug
history outside of the hospital, which may have
skewed the results.>®

There is a lack of reported impact of age to out-
come on the treatment. It is possible that the
older patients did not respond well to the treat-
ment, and therefore the effects of the treatment
on non-geriatric patients may have impacted the
studies’ conclusions on effectiveness of treatment.
In addition, the studies that provided age demo-
graphic  information as mean*=SD and
median = SD were lacking the exact age of the
participants and therefore did not solely include
individuals >60 years old.

There was no standardized approach to the treat-
ment in reviewed studies, and exact dosing and
duration of treatments varied within each of the
reviewed treatment modality. These differences
may have influenced the outcome of the treat-
ments and confounded the results. In some of
these studies, adjuvants were administered to
patients in addition to the specified main

treatment modality, which may lead to bias in the
reported outcome. The design in some of these
studies (e.g. DOS and OCS) led to low levels of
evidence and reduced power from which conclu-
sions were drawn on the effectiveness of each of
the reviewed treatments for geriatric patients
infected with COVID-19. In addition, many of
these trials are still ongoing, and data were not
fully disclosed, awaiting peer review and future
publication.15:51,64

Future directions

The limitations of the analyzed studies may spark
the need for further testing each of the reviewed
treatments to determine the true accuracy in
clearing the viral load and impact to clinical
symptoms of COVID-19. Attention to studies
employing isolated single treatment modality
would be pertinent to reduce the confounding
effect of DDI, particularly seen in studies explor-
ing concomitant use of HCQ and AZT. Large
multi-centered, double-blinded RCT specifically
looked at older, age 60 and above, with standard-
ized control group, and longer follow-up should
be conducted to assess the most effective treat-
ment for COVID-19 and to determine the effects
each of the above treatment on mortality rates in
COVID-19 patients as well as assess its efficacy,
in order to minimize bias. There is a need for
standardized reporting of the inclusion criteria,
administered treatment, and minimum effective
dose used to yield patient recovery, as well as out-
come endpoints, in order to compare results in
the geriatric population which will most likely dif-
fer from adults.

Further stratification of this population could be
analyzed by comorbidities such as cardiovascular
disease, DM1, HTN, chronic respiratory disease,
cancer, and other immunocompromised condi-
tions which are shown to increase mortality in this
group age. From a health prevention standpoint,
future RCTs should investigate the use of pre-
and post-exposure prophylaxis for high-risk older
patients.

Specifically, anticoagulant therapy studies sug-
gest that there may be clinical efficacy in geriatric
patients with heart disease and severe cases of
COVID-19, not necessarily in patients with mild
cases or other comorbidities which should be fur-
ther explored and applied to COVID-19 sever-
ity.5%%0 The role of FLV should be further
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investigated, as there is a lack of up-to-date evi-
dence, and the existing challenges with drug-drug
interactions poses a barrier for its utility in the
geriatric population.

COVID-19 is a rapidly developing area; there is
no known agent that is effective for preventing
COVID-19 after exposure to the virus at this
time; as a result, the gold standard of pharmaco-
logical treatment is constantly changing. Future
consideration into biologics such as antibody
treatment is warranted in the older adults.

Conclusion

This review revealed that no agent is known to be
effective for preventing COVID-19 after exposure
to the virus and such, further research is needed
to focus on older patients to ensure safety and
efficacy of any of the reviewed above treatment
protocols, in both pre- and post-exposure
settings.
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