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Abstract
Purpose A recent survey has shown that the COVID-19 pandemic has culminated in dramatical and critical treatment particularly
in acute infected patients. In fact, this systematic review-meta-analysis was directly pertained to estimation at the efficient value
of some clinical managements to confront the COVID-19 infection.
Methods Pubmed, Embase, Scopus, Cochrane, and Scholar databases were searched from inception to July 1, 2020, to identify
studies reporting the current treatment process and medications (e.g. hydroxychloroquine, antiviral therapy, convalescent plasma, and immu-
nomodulatory agents) for COVID-19. A random-effects model meta-analysis was performed to calculate the relative risk (RR) with 95%
confidence intervals (CI). The outcomes of this study were the frequency of negative conversion cases, clinical improvements, mechanical
ventilation demand, intensive care unit (ICU) entry, and mortality. The standard treatment refers to the published guidelines and specialist
experience which varies in different articles, and the proposed treatment refers to the kind of interest suggested in the included studies.
Results A number of 45 articles met the eligibility criteria (out of 6793 articles). Among them, 26 articles involving 3263 patients
were included in quantitative analysis. Anti-COVID-19 interventions could significantly increase clinical improvement (RR 1.17, 95%CI
1.08–1.27; I2= 49.8%) and reduce themortality rate (RR 0.58, 95%CI 0.35–0.95; I2= 74.8%). Although in terms of negative conversion,
ICU entry, and mechanical ventilation demand, clinical intervention had no beneficial effect. The clinical effect of immunomodulatory
agents (especially tocilizumab and anakinra) was noticeable compared to other medications with RR of 0.22 (95% CI 0.09–0.53; I2=
40.9%) for mortality and 1.25 (95% CI 1.07–1.46; I2= 45.4%) for clinical improvement. Moreover, Antivirals (RR 1.13, 95% CI 1.01–
1.26; I2= 47.0%) and convalescent plasma therapy (RR 1.41, 95%CI 1.01–1.98; I2= 66.6%) had significant beneficial effects on clinical
improvement.
Conclusion Based on our findings, all the included interventions significantly declined the mortality and enhanced clinical
improvements with no effect on negative conversion and mechanical ventilation demand. Especially, immunomodulators and
plasma therapy showed favorable outcomes.
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Introduction

The newly discovered coronavirus pathogenesis (SARS-
CoV-2) has been prevalently broken out as an unprecedented
epidemic public health emergency since January 30, 2020 and
then it was announced globally as a pandemic on March 11,
2020 by the World Health Organization (WHO). In fact, the
high rate of human to human transmission of this virus as
quickly as its rapid spreading contagion aggravated the com-
plexity of the situation [1–4]. SARS-CoV-2, has already in-
fected nearly 14.5 million people worldwide resulting in
607,781 deaths in 216 countries, as of July 21, 2020 [5].
The percentage ofmortality attributed to COVID-19 has fallen
from 8.1% during week 27 to 6.4% during week 28 (July 11,
2020) but remained above baseline. The overall cumulative
hospitalization rate is 113.6 per 100,000 which is a huge bur-
den to the healthcare system [6]. Besides the public health
issues, it was stated that COVID-19 prevalence would have
considerable effect on the health market especially the phar-
maceutical sector [7].

SARS-CoV-2 brings about a condition in which clinical
manifestations start with fever, dry cough, or occasional short-
ness of breath and in some cases acute respiratory distress
syndrome (ARDS), multi-organ failure, and death [8]. Ling
Lin et al. (2020) suggested a rational hypothetical pathogene-
sis of SARS-CoV-2 infection that implies virus interaction
with angiotensin converting enzyme 2 (ACE2) expressed in
target organs subsequent to the passage through the mucous
membranes and entrance to peripheral blood from the
lungs [9]. Unfortunately, at this juncture, there is no
specific medication or clinical approach to managing
patients with COVID-19. However, besides the attempts
to introduce new vaccines or therapeutic agents, many
different clinical trials have been launched to evaluate
the efficacy of different existing medications and clini-
cal managements like antiviral drugs, antimalarial drugs,
immunomodulatory drugs, stem cell therapy, convales-
cent plasma therapy and etc. [10–15]. Some of these
trials terminated with the beneficial influences on pa-
tients’ outcomes [10, 12, 16] and some did not [8, 14,
17]. Because of these contradictory reports, there is con-
flict on the question of which these available interven-
tions could be more affirmatively efficacious and ac-
ceptable. Considering that it has been a short time since
the SARS-CoV-2 outbreak, most of the reported inves-
tigations have limited yields and incomplete bodies of
data. In such a pandemic emergency situation, it is
mandatory to provide a general overview of current
management effectiveness to achieve the best strategy
against COVID-19. Furthermore, SARS-CoV-2 is a
RNA virus so that its fast mutation can result in a
resistance phenotype [18]. Blind medication could trig-
ger the emergence of resistance phenotype as well [18],

thus rapid determination of the best clinical approach is
necessary.

There have been several systematic review-meta-analyses
about COVID-19 that investigated underlying disease and co-
morbidities, clinical manifestations and imaging findings,
paraclinical factors and biomarkers, mortality rate, maternal
outcomes and etc. [19–24]. Although some systematic re-
views were published in the field of therapeutic options
against COVID-19 and summarized the trials with inconclu-
sive outcomes [25–30]. Zhong et al., provided a systematic
review and meta-analysis including the therapies for severe
acute respiratory syndrome (SARS), Middle Eastern respira-
tory syndrome (MERS) mainly besides COVID-19 and
assessed their safety and efficacy profiles [31]. Due to daily
update of studies regarding anti-COVID-19 interventions, it is
mandatory to conduct a comprehensive and updated review
on this field. In this study, we conducted a systematic review
and meta-analysis to synthesize the results of well-done ob-
servational studies and clinical trials to estimate the value of
some clinical managements to confront COVID-19.

Methods

The study protocol was approved by the Ethics Review
Committee in Research Deputy Department of Shahid
Beheshti University of Medical Sciences, Tehran, Iran (REC
code, IR.SBMU.RETECH.REC.1399.052).

Search strategy

The Cochrane protocol was used to conduct the systematic
review [32] and search the databases which were performed
and based on the PRISMA guideline (Fig. 1) [33].
International databases consisting of Scopus, PubMed,
Cochrane, and Embase were applied to search for the articles
from inception to July 1, 2020. The following keywords and
MeSH terms consist of: “treatment” OR “therapy” OR
“COVID-19 drug treatment” OR “COVID-19 serotherapy”
OR “Hydroxy chloroquine” OR “Antiviral Agents” OR
“Immunomodulation” OR “plasma” were combined with
“COVID-19” OR “severe acute respiratory syndrome corona-
virus 2”. The search strategy was attached to the supplemen-
tary section. The reference list of all identified documents was
also scrutinized due to recognizing the surplus potential eligi-
ble studies.

Inclusion and exclusion criteria and outcomes

All types of studies i.e. randomized controlled trials (RCTs),
prospective or retrospective cohort studies, and the case series
that investigated clinical outcomes and/or viral clearance
among adult patients were included to conduct this study.
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All studies were carried out qualitatively and among them
only controlled cohort survives and RCTs were totally used
to perform meta-analysis. Meanwhile, studies with these char-
acteristics were excluded: (a) duplicate publications (b) full
text in non-English language (c) reviews, letters, conferences,
case reports and correspondence (d) descriptive studies about
various medications (e) recommendations and guidelines (f)
about herbal medicine (g) about vaccines and (h) description
on clinical and imaging findings. However, few articles which
are still in press also picked out for the analysis to provide the
aim of this study. Other steps that must be taken into consid-
eration are presented in Fig. 1. The outcomes of this study
were the frequency of negative conversion cases, clinical im-
provements, mechanical ventilation demand, intensive care
unit (ICU) entry, and finally mortality. The standard treatment
refers to the published guidelines and specialist experience
which varies in different articles, and the proposed treatment
refers to the kind of interest suggested in the included studies.

Data extraction and quality assessment

Data extraction standard forms including study characteristics
(country, year, type of study), population characterization (to-
tal number of cases, sex ratio, mean age, coexisting

conditions), intervention characterization (type of treatment
provided, days from disease onset to clinical intervention),
and outcomes (number of cases needed mechanical ventila-
tion, number of cases need ICU, number of cases with nega-
tive conversion, time to negative conversion, time to clinical
improvement, and mortality) were filled independently by
three investigators. Discrepancies were resolved by the con-
sensus and the final decision of the corresponding author [34].
Clinical improvement was defined according to the seven-
point ordinal scales as followed: 1, death; 2, receiving inva-
sive mechanical ventilation; 3, receiving high-flow oxygen; 4,
receiving low-flow oxygen; 5 or 6, breathing ambient air; and
7, discharging [35]. The methodological quality of the includ-
ed studies was assessed independently by two reviewers using
Cochrane’s risk of bias tool for RCTs [36], Newcastle-Ottawa
Quality Assessment Scale for controlled retrospective studies
[37], and NIH Quality Assessment Tool for case series [38].

Statistical analysis

We conducted a meta-analysis by utilization of STATA soft-
ware version 14.0. The DerSimonian and Laird random-
effects meta-analysis methods were used to calculate the rela-
tive risk (RR) with 95% confidence interval (CIs) for the
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efficacy of interventions in RCTs and controlled retrospective
studies [39, 40]. In addition, Cochrane’s Q-test and I2 index
were used for determining heterogeneity [41–43]. When I2

index was lower than 50%, the fixed effect model was used
and if I2 index was higher than 50%, the random effect model
was utilized [41, 44–47]. Publication bias was detected using
Egger’s test [41–43].

Result

Search results

At the end of the search process, 6795 records were
retrieved through Pubmed, Embase, Scopus, Cochrane
and Scholar searching. After the removal of 1489 dupli-
cated cases, 5304 records remained. At the next step, all
the remaining records were screened by investigators,
and among them, 3887 studies were removed, because
of their irrelevance with COVID-19 treatment. Of the
1417 records, 45 cases met the eligibility criteria, and
others were excluded because of the reasons mentioned
in Fig. 1. Thus the number of remaining studies includ-
ed in qualitative synthesis was 45 consist of 11 case
series, 15 cohort studies, and 19 RCTs. Among them
26 studies involving 3263 patients were synthesized
quantitatively consist of 12 cohort studies and 14
RCTs, subsequently.

Characteristics of included studies

The 45 included studies were categorized in five groups in-
cluding studies reporting the efficacy of (1) antimalarial agent
[8, 48, 49]; (2) antimalarial agent plus antibiotic [10, 50–54];
(3) plasma therapy [11, 55–60]; (4) antiviral agents [14–16,
35, 49, 53, 54, 61–72]; (5) immunomodulatory agents [12,
71–84]. On the whole, 24 studies were performed in china,
seven in Italy, four in France, three in the U.S., two in Korea,
one in Iran, one in Hong Kong and Qatar, and two were
conducted internationally in Germany, Hong Kong, Italy,
USA, Singapore, Spain, Taiwan Japan, and France. Two out
of four studies evaluating hydroxychloroquine (HCQ), four
out of six studies evaluating HCQ plus azithromycin
(AZM), six out of seven studies evaluating plasma therapy,
four out of ten studies evaluating antiviral agents, and 11 out
of 14 studies evaluating immunomodulatory agents reported
crucially affirmative effects of intervention. The comparison
of all these medical categories were summarized in supple-
mentary material (Table S1). Quality assessment of included
studies was also summarized in supplementary material
(Table S2, S3, S4).

Meta-analysis

The frequency of negative conversion cases

We pooled the number of 20 studies (including 1141 patients)
in a random effect meta-analysis. An overall pooled RR of
1.15 (95% CI 0.92–1.43, I2 = 75.1%) was obtained for the
negative conversion which demonstrated that clinical inter-
ventions resulted in non-significant increase in positive-to-
negative conversion in patients with COVID-19. In subgroup
analysis, there was only one study on HCQ (RR 4.57, 95% CI
1.16–18.05) and one study on convalescent plasma (CP) (RR
2.68, 95%CI 1.71–4.20) that reported a significant increase of
negative conversion. Moreover, patients who received HCQ
plus AZM had a non-significant increase in negative conver-
sion (RR 3.24, 95% CI 0.71–14.74; I2 = 56.6%) (Fig. 2).

Clinical improvement

Analysis of 22 studies (including 1462 patients) revealed that,
proposed interventions led to a significant increase in clinical
improvement (RR 1.17, 95% CI 1.08–1.27; I2 = 49.8%).
Based on subgroup analysis, CP (RR 1.41, 95% CI 1.01–
1.98; I2 = 66.6%), immunomodulatory agents (RR 1.25,
95% CI 1.07–1.46; I2 = 45.4%), and antivirals (RR 1.13,
95% CI 1.01–1.26; I2 = 47%) showed a notable benefit in this
outcome. HCQ-treated group observed the same rate of clin-
ical improvement with standard care group (RR 1.04, 95% CI
0.85–1.28; I2 = 79.3%). There was only one study on HCQ
plus AZM excluded which ended up in treatment of all pa-
tients in both intervention and control groups (Fig. 3).

Mechanical ventilation demand

There were 18 studies (2719 patients) reported data on me-
chanical ventilation. The overall pooled RR indicated that the
interventions could not affect this demand (RR 1.16, 95% CI
0.87–1.54; I2 = 73.5%). Although, subgroup analysis illustrat-
ed decreased mechanical ventilation need after the administra-
tion of immunomodulatory agents (especially anakinra) (RR
0.75, 95%CI 0.31–1.81; I2 = 38.2%) and antivirals (especially
remdesivir and baloxavir marboxil) (RR 0.9, 95% CI 0.73–
1.1; I2 = 6.9%) with no significant difference. Surprisingly,
HCQ in one study observed more incidence of mechanical
ventilation in patients with COVID-19 (RR 2.31, 95% CI
1.39–3.84). (Fig. 4).

ICU entry

Overall pooled RR in 16 studies (2116 patients) indicated that
all interventions led to an increase in ICU entrance (RR 2.55,
95% CI 1.31–4.97; I2 = 57.7%) except immunomodulatory
agents (especially tocilizumab) which resulted in a non-
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significant reduction (RR 0.73, 95% CI 0.02–26.69; I2 =
86.7%) (Fig. 5).

Mortality

Mortality was reported in 24 studies (2961 patients). The over-
all pooled results indicated that included therapeutics could
significantly reduce the mortality rate in patients with
COVID-19 (RR 0.58, 95% CI 0.35–0.95; I2 = 74.8%). In sub-
group analysis, immunomodulatory agents (especially toci-
lizumab and anakinra) significantly decreased this rate (RR
0.22, 95% CI 0.09–0.53; I2 = 40.9%). Moreover, antivirals
(especially lopinavir/ritonavir) and CP observed a non-

significant reduction in mortality with RR of 0.83 (95% CI
0.55–1.24) and 0.52 (95% CI 0.26–1.03), respectively. Also,
HCQ plus AZM had no effect on this outcome (RR 0.99, 95%
CI 0.18–5.34; I2 = 80.1%). On the contrary, only one study on
HCQ demonstrated higher mortality tendency in the patients
(RR 1.57, 95% CI 1.03–2.39) (Fig. 6).

Publication bias

The Egger’s test showed a significant publication bias in term
of positive-to-negative conversion (Coefficient = −2.71, p val-
ue <0.001) and clinical improvement (Coefficient = −1.40, p
value = 0.004). Publication bias in other subgroups including

Fig. 2 Random-effects meta-analysis of the proposed treatment efficacy
on the frequency of negative conversion cases relative risk in controlled
retrospective and clinical trial studies. RR: relative risk, Event Treatment:
Proposed treatment, Event Control: Standard treatment, HCQ:

Hydroxychloroquine, AZM: Azithromycin, CP: Convalescent plasma,
LPV/r: Lopinavir and Ritonavir, ARB: Arbidol, FAV: Favipiravir,
BXM: Baloxavir marboxil, IFN: Interferon, MPZ: Meplazumab, RUX:
Ruxolitinib
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need for mechanical ventilation (Coefficient = −0.54, p value
=0.35), ICU entry (Coefficient 2.31, p value = 0.131), and
mortality (Coefficient = 0.44, p value = 0.514) was not
significant.

Discussion

Despite a several months passed after the presentation of
SARS-CoV-2 outbreak, no effective treatment has been sub-
mitted and there is still conflict on the efficacy of various
treatments. In this pandemic situation, off-label prescription
is rational and may lead to establish an effective clinical man-
agement strategy [85]. To evaluate the efficacy of current

clinical managements against COVID-19 we conducted a lit-
erature review focusing on patient outcomes.

Antimalarial agents

Chloroquine (CQ), an antimalarial 4-aminoquinoline, and
its derivative hydroxychloroquine (HCQ) have been used
for the treatment and prevention of malaria and also au-
toimmune disorders such as lupus and rheumatoid arthritis
due to anti-inflammatory properties [86]. This class of
medications acts through some mechanisms against
SARS-CoV-2 as follows [87]: prevent virus attachment
to the host cell by reducing the glycosylation of ACE2,
inhibition of virus internalization and fusion with lyso-
somes by increasing the pH in these organelles, and block

Fig. 3 Random-effects meta-analysis of the proposed treatment efficacy
on the clinical improvement relative risk in controlled retrospective and
clinical trial studies. RR: relative risk, Event Treatment: Proposed treat-
ment, Event Control: Standard treatment, HCQ: Hydroxychloroquine,
AZM: Azithromycin, CP: Convalescent plasma, LPV/r: Lopinavir and

Ritonavir, ARB: Arbidol, FAV: Favipiravir, BXM: Baloxavir marboxil,
RDV: Remdesivir, mPRED: Methylprednisolone, IFN: Interferon,
BARI: Baricitinib, MPZ: Meplazumab, RUX: Ruxolitinib, ANR:
Anakinra, TCZ: Tocilizumab
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the production of interleukin-6 and other pro-inflammato-
ry cytokines, which are key mediators of ARDS and
cytokine storm. It was truly suggested that CQ and
HCQ have beneficial effects in patients with COVID-
19 [48, 88], although some other studies reported not
only the ineffectiveness of CQ or HCQ but also their
adverse effects in the patients with COVID-19 [8, 89].
According to our qualitative synthesize, in terms of
HCQ with or without AZM, the results were contradic-
tory. It seems that the early administration of HCQ
would decrease the rate of hospitalized patient mortality
in mild patients [52]. However, Rosenberg et al., by the
study of nearly 1000 patients (34% were moderate to
severe patients) as the same our findings reported no

benefit of HCQ in this outcome [51]. Although, only
one study showed that HCQ had superior ability in viral
clearance, other outcomes were not affected by the ad-
ministration of antimalarial agents or even deteriorated.
We assumed that it might be due to the heterogeneity in
the demographic and clinical characteristics of patients
assessed in this study, as authors expressed that patients
receiving HCQ were more likely to be male, obese, and
diabetic. Some other studies were also reported the in-
effectiveness of HCQ [90–92]. However, the small sam-
ple size of the related studies could not produce reliable
conclusions. Considering previous studies and our find-
ings, HCQ with or without AZM does not seem to be
effective in treating patients with severe COVID-19.

Fig. 4 Random-effects meta-analysis of the proposed treatment efficacy
on the mechanical ventilation demand relative risk in controlled retro-
spective and clinical trial studies. RR: relative risk, Event Treatment:
Proposed treatment, Event Control: Standard treatment, HCQ:

Hydroxychloroquine, AZM: Azithromycin, CP: Convalescent plasma,
LPV/r: Lopinavir and Ritonavir, ARB: Arbidol, FAV: Favipiravir,
RDV: Remdesivir, BXM: Baloxavir marboxil, IFN: Interferon, RUX:
Ruxolitinib, ANR: Anakinra, TCZ: Tocilizumab
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Antiviral therapies

The current recommended Antiviral agents are mainly based
on previous experience showing clinical benefits in treating
influenza, Ebola, MERS, SARS, and other viral infections
[93]. The efficacy of lopinavir/ritonavir (as an anti-HIV
agent), Arbidol, favipiravir, and remdesivir were mostly
assessed in this category of medications. These agents share
common mechanisms of action against COVID-19, namely
the inhibition of cell entry, RNA replication process, and some
other post-entry steps [18, 66, 94–96]. It was proposed that
some antivirals, including neuraminidase inhibitors (e.g.,
oseltamivir), ganciclovir, acyclovir, and ribavirin, would be
ineffective and therefore not recommended for RCTs [18].
Based on our literature review, there was no consensus on
the efficacy of antiviral agents in patients suffering from
COVID-19. This may originate from the small sample size

of some studies or differences in the severity of illness in the
patient’s population. Meta-analysis results showed that antivi-
ral therapy could significantly alleviate symptoms in patients
with COVID-19. However, in terms of negative conversion,
ICU entry, mechanical ventilation, and mortality, antiviral
therapy had no significant protective effect. The observed rel-
ative ineffectiveness may be due to the partially long period of
time between the onset of illness to treatment initiation, as the
best time for antiviral therapy is at the initial stages of infec-
tion [97, 98]. Although, the U.S. Food and Drug
Administration (FDA) announced an emergency use authori-
zation (EUA) for remdesivir in severe hospitalized patients
with suspected or confirmed COVID-19 [99], although its
efficacy is controversial [100]. Remdesivir may be a good
drug of choice, considering its promising beneficial effect in
preclinical and clinical studies [101], to conduct robust RCTs
immediately after the onset of illness.

Fig. 5 Random-effects meta-analysis of the proposed treatment efficacy
on the ICU entry relative risk in controlled retrospective and clinical trial
studies. RR: relative risk, Event Treatment: Proposed treatment, Event
Control: Standard treatment, HCQ: Hydroxychloroquine, AZM:

Azithromycin, CP: Convalescent plasma, LPV/r: Lopinavir and
Ritonavir, ARB: Arbidol, FAV: Favipiravir, BXM: Baloxavir marboxil,
IFN: Interferon, RUX: Ruxolitinib, BARI: Baricitinib, ANR: Anakinra,
TCZ: Tocilizumab
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Convalescent plasma (CP) therapy

Given the lack of active vaccination or specific clinical man-
agements, use of passive antibody therapy (convalescent plas-
ma transfusions) could be of great value against COVID-19
[102]. The attentions on CP have been increased as a valuable
therapy due to collecting a large volume per session and fre-
quent donations are possible without any impact on the do-
nor’s hemoglobin [103]. In order to have an effective CP
infusion, donor plasma should be tested for antibody and neu-
tralization activity. It seems that CP acts through viral neutral-
ization, cellular cytotoxicity induced by antibody, activation
of complement system, and phagocytosis but the exact

mechanism of action has remained elusive [102]. Although,
almost all included studies on CP (in severe patients) reported
its effectiveness in treating the patients, only one study inves-
tigated that there was no significant difference in time to clin-
ical improvement compared to control group [55]. As the
authors explained, it might be due to the heterogeneity of
patients in the duration of the illness or the early termination
of the trial [55]. In our study, CP was associated with a con-
siderable beneficial effect in the negative conversion and clin-
ical symptom improvements that was in accordance with the
previous reports [56, 104]. Despite the recommendations on
the administration of CP in the early stage of illness, it would
be effective even initiated in the late phase of viremia [105].

Fig. 6 Random-effects meta-analysis of the proposed treatment efficacy
on the mortality relative risk in controlled retrospective and clinical trial
studies. RR: relative risk, Event Treatment: Proposed treatment, Event
Control: Standard treatment, HCQ: Hydroxychloroquine, AZM:
Azithromycin, CP: Convalescent plasma, LPV/r: Lopinavir and

Ritonavir, RDV: Remdesivir, ARB: Arbidol, FAV: Favipiravir, BXM:
Baloxavir marboxil, IFN: Interferon, MPZ: Meplazumab, RUX:
Ruxolitinib, mPRED: Methylprednisolone, ANR: Anakinra, TCZ:
Tocilizumab
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Consequently, plasma therapy as a safe and attractive method
with wide clinical benefits would be suggested in this pan-
demic for moderate to severe patients.

Immunomodulatory agent

Cytokine storm, inflammation, and cell death are well known
physiological consequences of respiratory viral infections re-
lated to oxidative stress [106]. Immunomodulatory agents
(e.g., corticosteroids, interferons (IFN), monoclonal antibod-
ies, and janus kinase inhibitors) would alleviate the cytokine
storm through different mechanism of actions, including in-
terfere with binding of inflammatory cytokines to their recep-
tors, inhibition of cytokine signaling pathway, and alteration
of inflammatory cytokine gene expression to inhibit their pro-
duction [107–111]. Vahedi et al., in a retrospective observa-
tional study reported that inclusion of short-term and low-dose
of prednisolone would provide clinical value in patients with
COVID-19 [112]. Based on our literature review, immuno-
modulatory therapies were associated with significant protec-
tive effects against COVID-19. In agreement with previous
researches, our meta-analysis results showed that the admin-
istration of immunomodulatory agents (especially tocilizumab
and anakinra) significantly decreased the mortality rate and
ameliorate clinical symptoms in patients with COVID-19
[113, 114]. Besides, co-administration of immunomodulatory
agents with antivirals might give physicians more time to pro-
vide supportive treatment for patients with COVID-19 [115].
Therefore, we suggest that immunomodulatory agents should
be considered in severely ill patients and who needs ICU
admission or mechanical ventilation.

Strengths and limitations

To the best of our knowledge, this is the first systematic re-
view and meta-analysis that focus on only the anti-COVID-19
therapies from December 2020. We included available evi-
dences from cohort studies and RCTs in our meta-analysis
and excluded case reports, descriptive guidelines, and poor
studies with insufficient data.

In the current pandemic situation, trials are still proceeding
and there are few reliable studies in the literature in case of
COVID-19. Although articles have become more valuable
since May, it is not possible to determine an effective drug
with certainty and it needs more times to be clarified. Different
variables such as the severity of illness, underlying diseases,
the hospital length of stay, experienced protocols and guide-
lines, specialists’ point of view in choosing therapeutic strat-
egy against COVID-19 would affect the patients’ outcome.
Moreover, in some studies multi treatments were administered
in critically ill patients which provide the complex conditions
for comparing the effect of medications. We suggest highly
qualified studies such as large double blind RCTs and cohort

studies to evaluate the efficacy of current therapeutics, after
the pathogenicity of the disease was truly identified. This re-
view could be helpful for the physician in guiding decision-
making due to lack of high quality evidences.

Conclusion

In the pandemic situation, there are still ongoing RCTs that
could not help physicians to clarify turnouts in the fields of
potential managements, yet. The findings in the present study
indicated that, all the interventions significantly reduced the
mortality and remarkably increased clinical improvements.
However, compared with comparators, interventions had no
significant effect on negative conversion and mechanical ven-
tilation demand. In subgroup analysis, some classes of medi-
cations, including immunomodulators and plasma therapy
showed favorable outcomes. Noticeably, due to some reasons
such as heterogeneity of treatments, small sample size in some
studies, incomplete outcomes of large reliable RCTs we could
not propose a potent management against COVID-19.
Therefore, preforming large RCTs would be recommended
to evaluate the efficacy of medications for COVID-19.
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