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Abstract. Introduction. Asthe COVID-19 pandemic continues to pose a significant challenge to global health, effective thera-
peutic options for preventing and treating the disease have become increasingly important. We aimed to provide an update
on current treatments and therapeutic options for COVID-19 patients. Materials and methods. The purpose of this umbrella
review is to explore the current treatments and therapeutic options for COVID-19 patients. Keywords and their combina-
tions were searched across online databases in Embase, PubMed/MEDLINE, Web of Science, and Scopus spanning from
July 1, 2020, through March 3, 2023. Publications were selected for data extraction in two steps based on the study inclu-
sion/exclusion criteria. The study adheres to the PRISMA checklist as well as NIH bias risk and quality assessment tool.
Results. In this review, 28 relevant articles were selected for the final qualitative synthesis. The majority of included studies
had reported on the efficacy of Lopinavir/Ritonavir (n = 4), Ivermectin (n = 3), Baricitinib (n = 2), Tocilizumab (n = 2),
Remdesivir (n = 2), ACEI/ARB (n = 2), Vitamin D (n = 2), Molnupiravir (n = 2), Traditional Chinese medicine (TCM)
(n = 2), Convalescent plasma transfusion (CPT) (n = 2) and hydroxychloroquine (n = 2) in treating COVID-19. It appeared
that Baricitinib, Remdesivir, ACEI/ARB, TCM, and CPT may have beneficial effects on reducing mortality, hospitaliza-
tion duration, and disease severity in COVID-19 patients. Other interventions, such as Lopinavir/Ritonavir, Ivermectin,
Vitamin D, and Hydroxychloroquine did not show clear benefits or had inconclusive results. Conclusion. This umbrella re-
view provides a comprehensive overview of the current evidence on the effectiveness and safety of various pharmacological
and non-pharmacological interventions for COVID-19. These results provide an updated overview of the current landscape
for COVID-19 treatments, highlighting potential avenues for further research and clinical practice. It is crucial to continue
monitoring emerging evidence and conducting rigorous studies to guide the development and optimization of therapeutic
strategies against COVID-19.
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«30HTU4YHbIN» OB30P CPELOCTB U CTPATEIrM JIEHEHUSA NPU COVID-19

C. CeitenAmunaru', A.M. Adcaxu?, A. Moana3, I1. Mupsamop', P. Illaxuau3, X. Cuamn?, ®.®. Pan’,
®. AooGacmop®, H. Mo3sadapn?®, K. @axpeannu’, 1. Mexpaun’, O. Tagpac?

! Upanckuii uccnedosamenvcruii yenmp BUY/CIIHla, Teeepanckuii ynusepcumem meduyunckux nayk, Teeepan, Hpan
2 Kaaugpopruiickuii ynueepcumem, Can-Zueeo, Kaaugpopnus, CIIA

3 Yuueepcumem meduyuncxkux nayx bywepa, e. bywep, Hpan

4 Ucnamexuii ynueepcumem Aszad, Teeepan, Upan

> Teeepanckuil ynugepcumem meduyunckux ayk, Teeepan, Upan

¢ Ilenmp uccaedosanus nogedenueckux sabonesanuii, Mncmumym 30pasooxpanenus, Kepmanuwaxciuii ynueepcumem
MeduyuHckux Hayk, e. Kepmanwax, Hpan

’ Xaaxanckuii ynueepcumem meduyurckux Hayk, e. Xaaxan, Upan

¢ Yuueepcumem bepeena, e. bepeen, Hopseeus

Pe3iome. Bsedenue. Tlockonbky nanaemuss COVID-19 mpomonkaeT mpencTaBisTb coOOW Cepbe3HYI0 MpoOaeMy st
17100aJIbHOTO  3MPAaBOOXpPaHEHUsI, Bce 0ojiee BaKHBIMM CTAHOBSITCS 3(O(MEKTUBHBIC TEpareBTUUYECKUE BapUaHTHI
NpoGUIAKTUKKA U JICYEHUST 3TOro 3abosieBaHus. MBbl CTPEMUJIUCHh MPEIOCTaBUTh OOHOBJIEHHYIO HMH(MOPMALIMIO
0COBPEMEHHBIX CPeCTBaX M MeTonaxaeueHus aisi naiueHToBc COVID-19. Mamepuaaviumemods:. Llenbio taHHOr0 0030pa
SIBJISLJIOCH U3YYEHME COBPEMEHHBIX METOIOB JICUEHMS U TepareBTUIeCKMX BO3MOXHOCTel ais nmaiueHToB ¢ COVID-19.
[Touck Ki104eBBbIX CIOB M MX KOMOMHAIIMI MPOBOAMJICA B OHJaliH-0a3ax maHHbIX Embase, PubMed/MEDLINE, Web
of Science u Scopus ¢ 1 utomst 2020 r. mo 3 mapta 2023 r. [Ty6nukanyy aist U3BJICYEHMS JAaHHBIX OTOMPAJIMCh B 1B 3Tara
Ha OCHOBE KPUTEPHEB BKIIFOUEHM S /UCKITIoUeHU . MiccenoBaHme COOTBETCTBYET KOHTpobHOMY crticKy PRISMA, a takoke
MHCTPYMEHTY OLIEHKH pricka 1 KadecTBa NIH. Pesyasmameot. 17151 OKOHUATETHHOTO KAYECTBEHHOTO CTHTE3a B HACTOSIIIIEM
0030pe OBIJIO OTOOpaHO 28 COOTBETCTBYIOLIMX cTaTeil. B OOIBIIMHCTBE BKJIIOUCHHBIX MCCICHOBAHUIL COOOIIANOCh
00 acekTrBHOCTH JTIOTTMHABMPa/puTOHABUpA (N = 4), nBepMeKTUHA (n = 3), 6apuuuTrHrOa (n = 2), Tonnyinzymada (n =
2), pemaecuBupa (n = 2), MATI®/BPA (n = 2), Buramuna D (n = 2), MoHynupasup (n = 2), TpaguIIMOHHON KUTANCKOM
MeauuuHel (TKM) (n = 2), nepenuBaHus mia3Mbl BeizaopasauBatoniux (ITIB) (n = 2) u ruapokcuxiopoxuna (n = 2) npu
neyennn COVID-19. Okasajock, 4to rmpueM dapuuutruHnoa, pemaecusupa, MATI®/BPA, TKM u IT1B criocobcTBYIOT
CHIXEHUIO CMEPTHOCTH, YKOPOYEHHUIO CPOKOB FOCIUTAIM3ALMN U YMEHBIIEHUIO TSKECTH 3a00J1eBaHMS Y ALMEHTOB
¢ COVID-19. PesynbraT mpuMeHeHUs TaKMX IpernaparoB, KakK JOMMHABUDP/PUTOHABUD, MBEPMEKTUH, BUTaMUH D
U TUAPOKCHUXJOPOXUH, ObLIT HE CTOJNb YOeAMTENeH. 3akatouenue. Mbl MpPENCTaBUIM BCECTOPOHHUI 0030p TEKYIIUX
JIAHHBIX 00 3((MEKTUBHOCTH M 0€30MaCHOCTU PA3IUYHBIX (papMaKoJOrMYeCKUX M He(apMaKoJOTMYeCKUX CPEICTB
tepanu COVID-19 1 BBISIBUIY MTOTEHIIMAIbHbIC HAIIPABJICHUS TaTbHEHIITNX HAYIHBIX U KJIMHMYCCKUXUCCICTOBAHUI
M KJIMHWYECKOW TMpakTwku. KpaiiHe BaxKHO IPOMOJIKAaTh MOHUTOPWHT HOBBIX TAHHBIX M IPOBOOUTH TINATEIbHBIC

HCCIICNOBAHMUS IJI pa3pabOTKU U OIITUMU3ALINY TePAIeBTHUECKMX cTpareruii B oTHoImeHn COVID-19.

Karueesvie caosa: COVID-19, SARS-CoV-2, neuenue, mepanus, Meouyuna, «<30HMU4HbLI» 0030p.

Introduction

The COVID-19 pandemic has posed a significant
challenge to global health, with millions of cases and
deaths reported worldwide. The COVID-19 pandemic
caused by the novel coronavirus SARS-CoV-2 has
become a global public health emergency [30, 40]. As
the world continues to grapple with the pandemic, there
has been a growing need for effective therapeutic op-
tions to prevent and treat COVID-19 [28, 34]. Several
potential therapeutic opportunities have emerged, in-
cluding antiviral drugs, monoclonal antibody thera-
pies, anti-inflammatory drugs, convalescent plasma
therapy, and vaccines [7]. In this context, ongoing
research and development of treatments and pre-
vention measures have become critical in managing
the COVID-19 pandemic [13] and effective therapeu-
tic options for preventing and treating the disease have
become increasingly important [24, 25, 28].

The pandemic has highlighted the need to devel-
op treatment guidelines based on current and reliable
evidence, rather than relying solely on past experi-
ences and theories. Although various potential ther-

apeutic opportunities have emerged, including an-
tiviral drugs, monoclonal antibody therapies, anti-
inflammatory drugs, convalescent plasma therapy,
and vaccines, it is essential to frequently review and
revise these guidelines due to the rapid pace at which
new evidence can emerge during a crisis [4]. The rap-
idly changing nature of information during a crisis
means that guidelines can quickly become outdated,
and it is important to stay up-to-date on the latest
developments in order to provide the best possible
care. By continually revising guidelines, healthcare
professionals can ensure that they are providing
the most effective and evidence-based treatments
to their patients [14, 19].

Against this background, it is crucial to empha-
size the importance of ongoing research to fully un-
derstand the effectiveness and safety of COVID-19
treatment and prevention options. This review
provides a brief overview of some of the potential
options for COVID-19, highlighting benefits and
the need for ongoing research to fully understand
their effectiveness and the safety of current thera-
peutic options.

886



2023, T. 13, Ne 5

Treatments and therapeutic options for COVID-19

Materials and methods

This review investigated currently available
treatments and therapeutic options for COVID-19
patients and elaborate on the implications and po-
tential adverse effects. This study adheres to items
of the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) checklist.
The risk of bias for included studies was assessed by
the National Institute of Health (NIH) quality and
bias risk assessment tool.

Data sources. We performed a comprehensive
search on the online database of Embase, PubMed/
MEDLINE, Web of Science, and Scopus. Combining
the relevant keywords and search queries all the relevant
articles published in the English language were browsed
and retrieved from July 1st, 2020, to March 3rd, 2023.
The comprehensive list of queries in different databases
is provided in Supplementary Material 1. Here is an ex-
ample of a search query in the PubMed/MEDLINE
database: ((“COVID-19”[mesh] OR “SARS-CoV-
2”Imesh] OR COVID-19[tiab] OR SARS-CoV-2[tiab]
OR coronavirus disease 2019[tiab] OR severe acute
respiratory syndrome coronavirus 2[tiab] OR 2019
nCoV [tiab] OR SARS Coronavirus 2[tiab]) AND
(“Therapeutics”[mesh] OR Therapeutic [tiab] OR
Therapy [tiab] OR Therapies[tiab] OR Treatment|tiab]
ORMedicine[tiab] OR Drug[tiab] OR Medication[tiab])
NOT (Vaccine[ti] OR Vaccination][ti])).

Study selection. To ensure the seclection of the
most appropriate studies, we employed two distinct
selection steps. Initially, three research staff screened
titles and abstracts of the retrieved articles. In the
next step, three other researchers conducted a thor-
ough full-text review of the initially selected arti-
cles. Pertinent publications that met the inclusion/
exclusion criteria were included for data extraction.
The inclusion criteria were as follows: The study
had to a systematic review, written in English, peer-
reviewed prior to publication, and published in the
allocated time period (July 1st 2020 — March 3rd
2023). Studies were excluded if they were original
articles, duplicated, non-human research models,
ongoing experiments and/or lacking published data,
conference abstracts or abstracts without accessible
full texts, preprint papers, editorial letters, case re-
ports, or series.

Data extraction. Three researchers extracted
the necessary data from the eligible articles. A pre-
planned spreadsheet was used to record the detailed
information, which is presented in Table 2. Any po-
tential duplicates were removed, and the accuracy
of the extracted data was verified by other members
of the research team.

Quality and bias risk evaluation. The quality and
precision of the studies and reported results were
assured by adhering to the items outlined in the
Preferred Reporting Items for Systematic Reviewsand
Meta-Analyses (PRISMA) checklist. Additionally,

the National Institute of Health (NIH) quality and
bias risk assessment tool was used to assess and mini-
mize the potential risk of bias in the selected studies.
Table 1 presents the results of the quality assessment.
The questionnaire at the bottom of the table was used
by two researchers to rate the included studies.

Results

In this review, we identified a total of 4717 relevant
sources. After an initial check, 805 duplicate articles
were excluded, and the remaining 3912 articles were
screened based on the relevancy of titles and abstracts
through which 3561 resources were excluded. From
the remaining 351 articles, 323 were excluded as they
have not met the eligibility criteria. These excluded
studies were non-English studies (n = 32), endur-
ing studies (n = 53), systematic review protocols (n =
24), non-human studies (n = 85), studies unrelated
to treatment and medicine (n = 113), and non-full-text
studies (n = 16). Ultimately, 28 articles most relevant
to the study objective were selected for the final review.

Atotal of 28 potential treatment regimens were iden-
tified for COVID-19 as shown in Table 2. The majority
of included studies reported on the efficacy of Lopina-
vir/Ritonavir (n = 4), Ivermectin (n = 3), Baricitinib
(n = 2), Tocilizumab (n = 2), Remdesivir (n = 2),
ACEI/ARB (n = 2), Vitamin D (n = 2), Molnupiravir
(n = 2), Traditional Chinese medicine (TCM) (n = 2),
Convalescent plasma transfusion (CPT) (n = 2) and
hydroxychloroquine (n = 2) in treating COVID-19.

Despite many studies on Lopinavir/Ritonavir,
which have shown no specific adverse effects, current
research still lacks strong evidence regarding its antivi-
ral effects against COVID-19. Ivermectin shows poten-
tial effectiveness in mild-moderate COVID-19 patients.
However, further studies are needed. One study indi-
cated that in the absence of antiviral treatments, cau-
tious administration of Ivermectin can be considered.
Studies showed that Baricitinib (which is a type of JAK
inhibitor) along with Sarilumab, served as a good alter-
native for COVID-19 treatment and it can lead to a re-
duction in mortality rate among hospitalized patients
with moderate-severe COVID-19. It appeared that
Molnupiravir, which is a prodrug for Hydroxycitidine,
could reduce the hospitalization and mortality rates
in high-risk COVID-19 patients. Some studies have
demonstrated the potential of Chinese traditional
and herbal medicine as an alternative for the preven-
tion, treatment, and rehabilitation of COVID-19 pa-
tients. Furthermore, recent studies have indicated that
certain drugs can be beneficial in specific subgroups
of COVID-19 patients. For instance, ACE/ARB has
shown potential effectiveness in reducing ICU ad-
mission and mortality rate among individuals with
hypertension who were previously using ACE/ARB.
Additionally, Convalescent Plasma Therapy (CPT) has
demonstrated effectiveness in patients with hematolog-
ical malignancies, while Remdesivir has shown posi-
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Figure. PRISMA 2020 flow diagram of study retrieval process

tive outcomes in non-ventilated hospitalized patients.
Nirmatrelvir/Ritonavir, sold under the name Paxlovid,
a combination of the SARS-CoV-2 protease inhibitor
nirmatrelvir, and ritonavir, a CYP3A4 inhibitor, is one
of the best therapeutic choices for high-risk patients
in reducing all-cause mortality and hospital admis-
sion. In people without prior or concomitant therapies
low- to moderate-certainty evidence revealed that nir-
matrelvir/ritonavir can be safe.

Discussion

The main objective of thisumbrella review was to eva-
luate and summarize the existing evidence on the poten-
tial treatments and therapeutic options for COVID-19
patients. The review provides a comprehensive overview
of the current knowledge in this field. A total of 28 sys-
tematic reviews and meta-analyses were included in this

review and encompassed a wide range of treatment
modalities, including antiviral drugs, immunomodula-
tors, JAK inhibitors, Convalescent plasma transfusion
(CPT), Traditional Medicine and Supplementary medi-
cine. The most frequently used therapies in selected
studies were Lopinavir/Ritonavir (n = 4), Ivermectin
(n = 3), Baricitinib (n = 2), Tocilizumab (n = 2),
Remdesivir (n=2), ACEI/ARB (n=2), Vitamin D (n =
2), Molnupiravir (n = 2), Traditional Chinese Medicine
(TCM) (n = 2), Convalescent plasma transfusion (CPT)
(n = 2) and hydroxychloroquine (n = 2).
Lopinavir/Ritonavir is a combination of protease
inhibitors that has been used to treat HIV infec-
tion and was also effective against SARS-CoV and
MERS-CoV in vitro and in animal models [35]. Some
previous studies reported that there is no significant
difference between Lopinavir/Ritonavir and standard
care in terms of mortality, viral clearance, or adverse
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Table 1. Quality/Bias risk ratings of the included studies according to the NIH Quality Assessment Tool*

Reference Questions Rating by reviewers
1 2 3 4 5 6 7 8 #1 #2
[1] Yes Yes Yes Yes NR Yes Yes Yes Good Good
[2] Yes Yes Yes Yes Yes Yes Yes Yes Good Good
[6] Yes Yes Yes Yes Yes Yes No Yes Good Good
[8] Yes Yes Yes Yes Yes Yes Yes Yes Good Good
[9] Yes Yes Yes Yes Yes Yes No Yes Good Good
[11] Yes Yes Yes Yes Yes Yes No Yes Good Fair
[12] Yes Yes Yes NR Yes Yes Yes NA Fair Good
[15] Yes Yes Yes Yes Yes Yes Yes Yes Good Good
[16] Yes Yes Yes Yes Yes Yes No NA Good Fair
[17] Yes Yes Yes Yes No Yes No NA Fair Fair
[18] Yes Yes Yes Yes Yes Yes No Yes Good Good
[20] Yes Yes Yes Yes Yes Yes No Yes Good Good
[21] Yes Yes Yes Yes Yes Yes No NA Fair Good
[22] Yes Yes Yes No No Yes No NA Fair Fair
[23] Yes Yes Yes Yes NR Yes No NA Good Good
[26] Yes Yes Yes NR Yes Yes No NA Fair Fair
[27] Yes Yes Yes Yes Yes Yes Yes NA Good Good
[29] Yes Yes Yes Yes Yes Yes No NA Good Good
[31] Yes Yes Yes Yes No Yes No NA Fair Good
[32] Yes Yes Yes Yes No Yes NR No Fair Fair
[33] Yes Yes Yes Yes No Yes NR Yes Fair Fair
[36] Yes Yes Yes Yes Yes Yes No Yes Good Good
[38] Yes Yes Yes Yes Yes Yes No Yes Good Fair
[39] Yes Yes Yes Yes Yes Yes No Yes Good Good
[41] Yes Yes Yes Yes Yes Yes No Yes Good Fair
[42] Yes Yes Yes Yes Yes Yes NR No Fair Fair
[43] Yes Yes Yes Yes Yes Yes No Yes Good Good
[47] Yes Yes Yes Yes Yes Yes No NA Good Fair

Note. NIH — National Institutes of Health; CD — cannot determine; NR — not reported; NA — not applicable.

*The NIH Quality Assessment Tool for Systematic reviews and Meta-Analysis (https://www.nhlbi.nih.gov/health-topics/study-quality-assessment-tools)
contains 8 questions: 1 — Is the review based on a focused question?; 2 — Were eligibility criteria for included and excluded studies predefined and
specified?; 3 — Did the literature search strategy use a comprehensive, systematic approach?; 4 — Were titles, abstracts and full-text articles dually and
independently reviewed for inclusion and exclusion to minimize bias?; 5 — Was the quality of each included study rated independently by two or more
reviewers using a standard method to appraise its internal validity?; 6 — Were the included studies listed along with important characteristics and results
of each study?; 7 —Was publication bias assessed?; 8 — Was heterogeneity assessed?

events [37]. In our review, Lopinavir/Ritonavir did not
show clear benefits in terms of hospitalization duration
and time to negative PCR in mild diseases [27, 29, 32].

Ivermectin is an antiparasitic agent that inhibits
the replication of viruses in vitro. The molecular hy-
pothesis of Ivermectin’s antiviral mode of action sug-
gests an inhibitory effect on severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) replication
in the early stages of infection [36]. One of three stud-
ies that evaluated Ivermectin, indicated that it has
potential effectiveness in treating mild to moderate-
ly ill patients. However, its role as an antiviral drug
against COVID-19 in clinical setting is not clear yet
as the other two studies were inconclusive [27, 36, 47].

Baricitinib is a Janus kinase (JAKI/JAK2) in-
hibitor developed to treat patients suffering from
rheumatoid arthritis. JAK-STAT signaling is critical
to multiple cellular processes, including survival, dif-
ferentiation, and proliferation [45]. The conclusion
of two studies that examined Baricitinib was in line,

as they concluded Baricitinib is an alternative
to Tocilizumab, which is a recombinant humanized
anti-1L-6 receptor monoclonal antibody that has been
approved for use in patients with rheumatologic dis-
orders and chimeric antigen receptor T cell-induced
cytokine release syndrome [46] for reducing mortal-
ity in COVID-19 patients admitted to the hospital and
undergoing corticosteroid treatment. Systemic JAK
inhibitors reduce all-cause mortality in hospitalized
individuals with moderate-severe COVID-19 [1, 16].
Remdesivir is a nucleotide analog that inhibits vi-
ral RNA polymerase and has broad-spectrum antiviral
activity against several RNA viruses, including SARS-
CoV-2 [3]. Studies have shown that in non-ventilated
hospitalized patients with COVID-19 who did not re-
quire ventilation, Remdesivir can decrease mortality.
It is important to note that Remdesivir is associated
with specific adverse effects, such as significant brady-
cardia, so rigorous attention is needed during the ad-
ministration of this drug in COVID-19 patients [2, 27].
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Treatments and therapeutic options for COVID-19

The ACEI/ARB drug class was analyzed in two
studies included in this review. The findings of these
studies were consistent. The first study examined the use
of ACE/ARB among COVID-19 patients of East Asian
descent and found no adverse outcomes. Additionally,
ACEI/ARB use was associated with shorter hospitali-
zation and reduced mortality rates. The beneficial ef-
fects of ACEI/ARB were more pronounced in individu-
als with hypertension, and the reduction in hospitaliza-
tion was greater in females compared to males. In the
second study, it was concluded that prior ACEI/ARB
treatment was linked to lower hospital mortality, ICU
admission, and the need for Intermittent Mandatory
Ventilation (IMV) in COVID-19 patients [15, 20].

Two studies investigating the effects of vitamin D
supplementation, with one study combining it with
vitamin C, were included in this review. Vitamin D
plays a role in modulating the innate immune re-
sponse, while vitamin C possesses antioxidant, anti-
inflammatory, antithrombotic, and immunomod-
ulatory functions. Administration of vitamins C
and D to COVID-19 patients did not demonstrate
any influence on disease susceptibility, severity, or
progression. Importantly, no adverse events were ob-
served in the trials, indicating the safety of vitamin D
supplements at the examined doses [11, 26].

Molnupiravir is an antiviral drug similar to Rem-
desivir, targeting the RNA-dependent RNA polymer-
ase (RdRp) enzyme utilized by the coronavirus for tran-
scription and replication of its viral RNA genome [44].
Two reviews encompassing a total of 7 randomized con-
trolled trials (RCTSs) provide evidence that Molnupiravir
shows promise as a valuable agent, significantly reduc-
ing the risk of hospitalization or death in high-risk/
mild COVID-19 patients. Additionally, it may benefit
non-pregnant, unvaccinated adults with COVID-19
who face an elevated risk of severity and hospitalization.
Another advantageous feature of Molnupiravir is its
cost-effectiveness. The drug has demonstrated good
tolerance and safety with no significant adverse events
reported in short-term use at doses ranging from 50—
800 mg BID or a single dose up to 1600 mg [23, 43, 44].

Traditional Chinese Medicine (TCM) is a holis-
tic approach that uses herbal formulas, acupuncture,
moxibustion, and other modalities to treat various
diseases based on the principles of yin-yang balance,
qi circulation, and organ function. TCM has been
widely used in China to prevent and treat COVID-19
patients with different disease stages and syndromes.
Two comprehensive reviews, comprising a total of 76
randomized controlled trials (RCTs) and 101 reviews,
have reached a consensus that TCM shows promise
as an alternative approach for treatment, rehabilita-
tion, and prevention. Furthermore, when used alone
or in conjunction with conventional medicine, TCM
has demonstrated benefits in alleviating symptoms
among patients with acute respiratory infections.
Notably, one intervention that emerged as commonly
utilized was Xuebijing (XBJ) injection [18, 21].

Convalescent plasma therapy (CPT) involves
the use of plasma collected from individuals who have
recovered from COVID-19. This plasma contains neu-
tralizing antibodies against the SARS-CoV-2 virus.
CPT has been utilized as a passive immunotherapy
for COVID-19 patients, aiming to transfer immunity
from donors to recipients [10]. One study has demon-
strated that CPT can serve as an effective supportive
therapy for COVID-19 patients with hematological
malignancies. The findings indicate that CPT may
lead to improved clinical outcomes, including higher
survival rates, enhanced clearance of SARS-CoV-2,
presence of anti-SARS-CoV-2 antibodies, shorter
hospital discharge time, and better recovery after one
month of CPT. Importantly, the treatment did not
show any association with adverse events [31, 42]. Data
on the effectiveness of Hydroxychloroquine as an anti-
malarial used for treating COVID-19 patients were in-
conclusive [27, 31]. While there has been an umbrella
study on the effects of Hydroxychloroquine and chlo-
roquine therapy in COVID-19 [5], no umbrella review
has compared different classes of therapeutic options.

In addition to the above-mentioned treatments,
this umbrella review discussed other therapeutic op-
tions for COVID-19 patients. These include Thymosin
alphal (Tal), anticoagulants, other antivirals (such as
Nirmatrelvir, Saquinavir, Favipiravir), Ultra-violet
radiation therapy, Colchicine, Arbidol, N-acetyl
cysteine (NAC), Ayurvedic medicines, JAK inhibi-
tors (such as Tofacitinib, Ruxolitinib, Sarilumab),
SSRI (Fluvoxamine), Clozapine, Quercetin and
Anakinra (immunomodulator). Among these treat-
ment options, Ayurvedic medicines, JAK inhibitors
(such as Tofacitinib, Ruxolitinib, Sarilumab), SSRI
(Fluvoxamine), colchicine, and Quercetin have shown
to be beneficial in treating COVID-19 [6, 9, 16, 22, 39].
On the other hand, NAC, anticoagulants, Clozapine,
and Anakinra were non-beneficial [8, 12, 17, 33]. In the
case of Thymosin alphal (Tal), the findings suggest
that Tal therapy does not have a statistically significant
impact on mortality. However, subgroup analyses in-
dicated a beneficial effect on mortality in patients over
60 years of age, with a proportion of females less than
40%, and with severe COVID-19 [41].

The main limitations of this systematic review are
the heterogeneity of the included studies in terms of de-
sign, population, intervention, comparator, outcome,
and quality; the lack of meta-analysis due to the scar-
city and diversity of data; and the possibility of publica-
tion bias due to the rapid emergence and dissemination
of COVID-19 literature. Therefore, the results of this
review should be interpreted with caution and updated
regularly. Despite the extensive research conducted
on treatments for COVID-19, there are still gaps and
areas of uncertainty in the existing evidence. For exam-
ple, there is limited evidence on the effectiveness of cer-
tain antiviral drugs or immunomodulatory therapies.
Additionally, the long-term effects of these treatments
and their impact on specific patient populations, such
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as pregnant women or individuals with comorbidities,
require further investigation. Therefore, more high-
quality RCTs are needed to evaluate the efficacy and
safety of these treatments and to identify the optimal
dose, duration, timing, and combination of interven-
tions for different subgroups of COVID-19 patients.

Conclusion

In conclusion, this umbrella review offers a com-
prehensive overview of the current evidence on the ef-
fectiveness and safety of various pharmacological and
non-pharmacological interventions for COVID-19.
Based on the included studies, we found that some
interventions, such as Baricitinib, Remdesivir, ACEI/
ARB, TCM, and CPT may have beneficial effects
on reducing mortality, hospitalization duration, and
disease severity in COVID-19 patients. However,
the results should be interpreted with caution due
to the heterogeneity and potential bias of the studies.
Other interventions, such as Lopinavir/Ritonavir,
Ivermectin, Vitamin D, and Hydroxychloroquine did
not demonstrate clear benefits or provided inconclu-
sive results. Therefore, additional high-quality rand-
omized controlled trials are needed to confirm the ef-
ficacy and safety of these interventions, while also
investigating optimal dosage, duration, and timing.
Furthermore, future research should also consider
the potential interactions, adverse events, and cost-
effectiveness of the interventions, as well as the indi-
vidual characteristics and preferences of the patients.
The results of this study can be useful for clinicians
and physicians who need evidence to choose the best
treatment in a critical situation such as COVID-19.
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