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Abstract:  

Introduction: COVID-19 pandemic is not a new issue that encompasses the entire 

world. It is becoming increasingly urgent to find effective medications. This systematic 

review was conducted to discuss the clinical impact of some proposed managements 

against COVID-19.  

Methods: PubMed, Scopus, Cochrane Library, Embase, and Google Scholar databases 

were searched from their inception to June 15, 2020, to identify studies reporting the 

current treatment process and medications for COVID-19. 

Results: After searching databases, a total of 5450 articles were assessed. A number of 

42 relevant studies were identified as eligible for the review including a total of 5599 

patients. The severity of illness was investigated in 5053 cases including 3169 mild or 

mild to moderate or moderate, 222 moderate to severe, and 1662 severe cases. Among 

the therapeutics reported in these studies, 15 medications besides convalescent plasma 

showed some evidence of antiviral activity. Antivirals (34%; 14/42), especially 

lopinavir/ritonavir, were the main classes of therapeutic agents evaluated against 

COVID-19. Approximately, 14.3% (6/42) of the studies which assessed the impact of 

hydroxychloroquine and azithromycin, convalescent plasma therapy, lopinavir/ritonavir 

plus azithromycin, methylprednisolone, and interferon α-2b, have reported clinical 

improvement in all cases. A number of 10 studies (23.81%) exhibited a negative 

conversion of SARS-CoV-2 in all cases.  

Conclusions: Based on our findings, considering the diverse and scattered effects of 

current medications on clinical outcomes and the rate of negative conversion of SARS-

CoV-2, large clinical trials are required to evaluate the best treatment options for 

COVID-19. 
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1. Introduction 
 

Novel Coronavirus Disease 2019 (COVID-19) outbreak 

occurred preliminary in China in December 2019 [1]. 

The severe acute respiratory syndrome coronavirus 2 

(SARS-CoV-2) has spread through many countries 

rapidly so that it was announced as a pandemic on 11 

March 2020 by the World Health Organization [2-5]. 

The virus has already infected nearly 8.2 million people 

worldwide resulted in 444,813 deaths as of June 18, 

2020 [6]. The percentage of mortality attributed to 

COVID-19 decreased from 12.4% during week 22 to 
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7.3% during week 23 (June 11, 2020) but remained 

above baseline. The overall cumulative hospitalization 

rate is 89.3 per 100,000 population which is a huge 

burden on the healthcare system [7]. 

At the early stage of COVID-19 pandemic the major 

symptoms were fever and respiratory involvement. 

However, the symptoms pattern has gradually changed 

and gastrointestinal [GI] manifestations are more 

frequent these days [8, 9]. Based on identified 

pathogenesis, the virus might pass through the nasal and 

larynx mucous membrane and enters the lungs via the 

respiratory tract.  Then it would enter the peripheral 

blood from the lungs and attack the organs expressing 

ACE2, such as the lungs, heart, kidneys, and 

gastrointestinal tract [10]. 

Unfortunately, at this time, there is no specific 

medication to manage patients infected with COVID-19. 

Besides the attempts made to introduce a new vaccine or 

therapeutic agent, many different clinical trials have 

been launched to evaluate the efficacy of different 

existing therapeutics like antivirals, antimalarials, 

immunomodulatory medications, stem cell therapy, 

convalescent plasma therapy and etc. [11-16]. Some of 

these trials have ended up with the beneficial effects on 

patients outcomes [11, 13, 17] and some did not [15, 18, 

19].  

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 an RNA virus 

so that its fast mutation could result in a resistance 

phenotype which might be triggered by utilization of  

blind medications [20]. Thus rapid determination of the 

best clinical approach is necessary. In this study, we 

conducted a systematic review to discuss the clinical 

impact of well-done observational studies and clinical 

trials on COVID-19. 

 

2. Materials & Methods 
 

Ethical approval or patient consent was not required 

because the present study was a review of previously 

published articles. 

 

2.1. Search strategy 

 

The Cochrane protocol was used to conduct of 

systematic review [21] and search in databases was 

performed  based on  the PRISMA guideline (Figure 1) 

[22]. International databases consist of Scopus, PubMed, 

Cochrane, Embase, and google scholar were used to 

search of articles from their inception to June 15, 2020. 

The following keywords and MeSH terms consist of: 

“treatment” OR “therapy” OR “COVID-19 drug 

treatment” OR “COVID-19 serotherapy” OR 

“Hydroxychloroquine” OR “Antiviral Agents” OR 

“Immunomodulation” were combined with “COVID-19” 

OR “severe acute respiratory syndrome coronavirus 2”. 

The search strategy was attached in supplementary 

section. The reference list of all identified documents 

was scrutinized, due to identify additional potentially 

eligible studies. 

 

2.2. Inclusion and exclusion criteria 

 

All type of studies which explain the current treatment 

process and drugs for COVID-19 were selected to 

conduct this study. Meanwhile, studies with these 

characteristics were excluded: (a) duplicate publications 

(b) full text in non-English language (c) reviews, letters, 

case reports, conferences and correspondence (d) do not 

provided sufficient information on patient data or 

descriptive studies (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 selected for the 

review to meet the aim of this study. The steps taken to 

study selection are presented in Figure 1. 

 

2.3. Data extraction and quality assessment 

 

Data extraction forms including country, year, type of 

study, total number of cases, sex ratio, mean age, type of 

treatment provided, coexisting conditions, number of 

mild/moderate/severe cases, days from disease onset to 

clinical intervention, number of cases needed mechanical 

ventilation, number of cases need intensive care unit 

(ICU), number of cases with negative conversion, time 

to negative conversion, time to clinical improvement, 

and mortality were filled independently by three 

investigators. Discrepancies were resolved by consensus 

and the final decision made by the corresponding author. 

Clinical improvement was defined according to the 

seven-point ordinal scale as follows: 1, death; 2, 

receiving invasive mechanical ventilation; 3, receiving 

high-flow oxygen; 4, receiving low-flow oxygen; 5 or 6, 

breathing ambient air; and 7, discharge [23]. The 

severity of illness was defined in some studies based on 

diagnosis and treatment program for COVID-19 

according to the following criteria: (a) respiratory 

distress, breathing frequency ≥ 30 breaths/min; (b) mean 

oxygen saturation ≤93% in resting state; (c) arterial 

blood oxygen partial pressure/oxygen concentration 

≤300 mmHg (1 mmHg = 0.133 kPa) (d) shock, and/or 

combined failure of other organs that required ICU 

monitoring and treatment [17]. The methodological 

quality of the included studies was assessed 

independently by two reviewers using Cochrane's risk of 

bias tool for randomized clinical trials [24], Newcastle-

Ottawa Quality Assessment Scale for controlled 

retrospective studies [25], and NIH Quality Assessment 

Tool for case series [26]. 
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3. Results 
 

3.1. Study characteristic 
 

At the end of the search process, 5450 records were 

retrieved through Scopus, PubMed, Cochrane, Embase, 

and google scholar searching. After the removal of 1088 

duplicated cases, 4362 records remained. At the next 

step, all the remained records were screened by 

investigators, and among them, 3221 studies were 

removed, because of their irrelevance with COVID-19 

treatment. Of the 1141 records, 1099 studies were 

excluded due to reasons mentioned in Figure 1. 

 

 
 

Figure 1. Flow diagram of the study selection process. 

 

A total of 5599 patients in 42 included articles, were 

studied in this review. Figure 2 illustrated the frequency 

of patients received each therapeutic management. 

Hydroxychloroquine (HCQ) plus azithromycin (AZM) 

were prescribed in a large number of patients (n= 1921). 

The severity of illness was investigated in 5053 cases 

including 3169 mild or mild to moderate or moderate, 

222 moderate to severe, and 1662 severe cases. 

All selected studies described a total of 15 medications 

and convalescent plasma in different therapeutic 

categories that showed some evidence of clinical 

improvements and antiviral activity against SARS-CoV-2 

(Table 1). The frequency of studies evaluated each 

therapeutic management was presented in Figure 3. 

Antivirals, especially lopinavir and ritonavir (LPV/r), 

were the most frequent studied classes of therapeutic 

agents (34%; 14/42). However, the efficacy of 

immunomodulatory medications (26%; 11/42), 

antimalarial agents (14%; 6/42), convalescent plasma (CP) 

therapy (14 %, 6/42), immunomodulatory plus antiviral 

medications (7%, 3/42), and antimalarial agents plus 

antiviral medications (5%; 2/42), was also investigated 

(Figure 3). Additionally, about 14.3% (6/42) of the studies 

showed clinical improvement in all cases [12, 27-31] 

containing the medications of HCQ and AZM (including 

22 moderate patients), LPV/r plus AZM (including 

35moderate patients), CP therapy (including 21 severe 

patients), Interferon alfa-2b (IFN-a2b)± Arbidol (including 

141 mild to moderate), and Methylprednisolone (mPRED) 

(including 11 mild patients). The number of 10 studies 

(23.81%) exhibited negative conversion of SARS-CoV-2 

in all cases [11, 12, 27, 29-35] containing the medications 

of HCQ and AZM (including 28 mild to moderate 

patients), CP therapy (including 21 severe patients), LPV/r 

plus AZM (including 35 moderate), Arbidol (including 40 

mild to moderate), IFN-a2b±Arbidol (including 194 mild 

to moderate patients), Ruxolitinib (RUX) (including 20 

mild to severe), and TCZ (including 21 severe patients) 

(Table 1). 

 

 
 

Figure 2. Frequency of patients received each therapeutic management. Digits indicate the number of patients. 

HCQ: Hydroxychloroquine, AZM: Azithromycin, LPV/r: Lopinavir and Ritonavir, ARB: Arbidol, FAV: Favipiravir, RDV: Remdesivir, BXM: Baloxavir 

marboxil, RBV: Ribavirin BARI: Baricitinib, mPRED: Methylprednisolone, IFN-a2b: Interferon alfa-2b, IFN-b1b: Interferon beta-1b, MPZ: Meplazumab, 

ANR: Anakinra, RUX: Ruxolitinib, TCZ: Tocilizumab, CP: Convalescent plasma. 

PRISMA 2009 Flow Diagram 
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Figure 3. Percentage of studies evaluating each therapeutic management relative to 42 included studies. 

 

3.2. Quality assessment 
 

The quality of included clinical trial studies was 

moderate. The majority of clinical trial studies did not 

describe the randomization process and allocation 

concealment, moreover most of them were open-label. 

But outcome reporting was adequate. Some of included 

clinical trials were pilot studies and lack appropriate 

control group [23, 36, 37]. The quality of included case 

series and retrospective cohort studies were good and 

fair. The quality assessment tables and risk of bias graph 

for all included studies are available in the 

Supplementary Material. 
 

4. Discussion 
 

Despite the passage of several months after the SARS-

CoV-2 outbreak, no effective treatment has been 

introduced, and there is conflict on the efficacy of 

proposed medications. In this review we considered the 

efficacy of available clinical approaches against COVID-

19. We included 42 studies (19 interventional and 23 

observational studies) which assessed the effectiveness 

of various medications like antimalarial agent, antiviral 

agents, immunomodulatory agents, and convalescent 

plasma therapy. 
Among different clinical management reviewed in this 
study, antivirals were the most frequent clinical 
intervention assessed in 14 studies in comparison to 
standard treatment. Among them only two studies 
reported beneficial effect of RDV medications in severe 
patients [37, 38]. The observed relative ineffectiveness 
may originate from the partially long time between the 
onset of illness to treatment initiation, as the best time 
for antiviral therapy is at the initial stages of infection 
[39, 40]. Although, the U.S. Food and Drug 
Administration (FDA) announced an emergency use 
authorization (EUA) for the antiviral drug remdesivir in 
severe hospitalized patients with suspected or confirmed 

COVID-19 [41], but its efficacy is controversial [42]. 
Performing large randomized clinical trials with as short 
time as possible between the onset of illness to treatment 
in enrolling patients may reveal the actual efficacy of 
antiviral drugs. 
Cytokine storm as a result of pro-inflammatory 
cytokines (TNF, IL-6, IL-1β) overproduction, could 
increase the risk of vascular hyper-permeability, 
multiorgan failure, and eventually death [43]. It was 
suggested that immunomodulatory agents could confront 
this condition [44]. Eleven out of 42 included studies 
investigated the effectiveness of immunomodulatory 
drugs which eight studies [13, 34, 35, 45-49] reported 
the beneficial effects of these agents. Dastan et al 
prescribed IFN-β-1a in combination with HCQ and 
LPV/r in 20 severe cases. According to their findings, 
there were no deaths or significant adverse drug 
reactions in the 14-day period and on day 10, 18 (90%) 
patients had negative RT-PCR samples and lung 
computed tomography recovery occurred after 14 days 
[50]. Combination therapy of IFN-β-1a or IFN-α-2b with 
HCQ or antivirals showed promising beneficial effects in 
patients with COVID-19 [27, 32, 50, 51]. Among six 
included studies evaluated tocilizumab (TCZ) efficacy, 
only one study reported that TCZ had no beneficial 
effects against COVID-19 [52]. Despite improvement in 
all cases, Zha et al., reported that the addition of 
corticosteroids to standard treatment did not make a 
significant difference between groups [28]. This may be 
due to the mild illness of investigated patients which led 
to recovery of all patients in both control and treatment 
groups. Although, the efficacy of immunomodulatory 
therapy in severe COVID-19 patients was reported [53]. 
It seems that future randomized clinical trials on 
immunomodulatory agents are valuable.  
HCQ administration alone or in combination with AZM 
was the next frequent agent. It was suggested that 
antimalarial drugs such as chloroquine and 
hydroxychloroquine have beneficial effects in patients 
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with COVID-19 [54, 55], although some other studies 
reported not only the ineffectiveness of chloroquine or 
hydroxychloroquine but also their adverse effects in the 
patients with COVID-19 [18, 56]. A large clinical trial 
conducted by Mehra, R. Mandeep et al. showed that 
HCQ with or without macrolide was associated with no 
evidence of benefit, although the authors retracted their 
study [57]. In this review 8 out of 42 included studies 
evaluated the effectiveness of HCQ in patients with 
COVID-19 and among them five studies reported 
beneficial effect of HCQ with or without AZM [11, 31, 
55, 58, 59]. However, the combination therapy with 
HCQ and AZM was suggested to be accompanied by 
some adverse effects especially prolonged QT interval 
[18, 60] which necessitate more consideration in the 
administration of these medications.  

Six out of 42 studies (including 144 severe cases) 

assessed the beneficial effect of CP therapy, from which 

only one reported that CP therapy had no beneficial 

effect [61]. Additionally, three studies ended up with 

100% improvement in severe patients [12, 29, 30]. 

Although, the sample size of CP therapy studies was 

small and four of them lack the control group. Therefore, 

large randomized clinical trials are mandatory to 

investigate the efficacy of CP therapy.  

 

5. Conclusion 
 

In such a pandemic emergency situation, a summary of 

current managements against COVID-19 could be 

helpful to provide an overview for researchers and 

clinicians. Based on our findings, antivirals especially 

LPV/r were the most frequent prescribed agents. 

However, HCQ and AZM, convalescent plasma therapy, 

and IFN-a2b showed promising clinical improvements 

against this coronavirus. Considering the diverse and 

scattered effects of current medications on clinical 

outcomes and rate of negative conversion of SARS-

CoV-2, the outcomes of the ongoing clinical trials are 

urgently needed to evaluate the best treatment options 

for COVID-19. 
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Table 1. Data extracted from included papers. ST: Standard treatment, HCQ: Hydroxychloroquine, AZM: Azithromycin, LPV/r: Lopinavir and 

Ritonavir, ARB: Arbidol, FAV: Favipiravir, RDV: Remdesivir, BXM: Baloxavir marboxil, RBV: Ribavirin BARI: Baricitinib, mPRED: 
Methylprednisolone, IFN-a2b: Interferon alfa-2b, IFN-b1b: Interferon beta-1b, MPZ: Meplazumab, ANR: Anakinra, RUX: Ruxolitinib, TCZ: 

Tocilizumab, CP: Convalescent plasma, NR: Not reported. 
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