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Abstract. – OBJECTIVE: Subsequent to a 
global outbreak of the Middle East Respiratory 
Syndrome (MERS) in 2012, a novel human coro-
navirus, known as Corona Virus Disease 2019 
(COVID-19) has caused a major disease out-
break. The aim of this study was to perform a 
systematic review to compare epidemiological, 
clinical, and laboratory features of COVID-19 
and MERS-COV populations. 

MATERIALS AND METHODS: We searched 
PubMed, EMBASE, and Cochrane Central Reg-
ister of Controlled Trials database to identify po-
tential studies that have reported COVID-19 or 
MERS-COV disease. Epidemiology, clinical, and 
laboratory outcomes, intensive care unit (ICU) 
admission rates, discharge rates, and fatali-
ty rates were evaluated using Graph-Pad Prism 
software. 

RESULTS: A total of forty-two studies were in-
cluded in our research, involving in 4,720 pa-
tients (COVID-19 = 2,012, MERS-COV = 2,708). 
The present study revealed that main clinical 
manifestations of both COVID-19 and MERS-
COV populations are fever, cough and general-
ized weakness or myalgia, and Acute Respirato-
ry Distress Syndrome (ARDS) is the main com-
plication. The COVID-19 population has a low-
er rate of ICU admissions, discharges, fatalities, 
and shorter incubation periods than those of 
MERS-COV population.

CONCLUSIONS: The main clinical features of 
both COVID-19 and MERS-COV populations are 
fever, cough and generalized weakness or myal-
gia. ARDS is the main complication of both pop-
ulations. COVID-19 cases have a shorter incu-
bation period and lower rate of ICU admissions, 
discharges and fatalities compared to MRES-
COV population.

Key Words:
COVID-19, MERS-COV, Clinical characteristics, ICU 

admission rates, Fatality rates. 

Introduction

Coronaviruses are enveloped non-segmented 
positive-sense RNA viruses, causing respirato-
ry and intestinal tract infections in humans and 
other mammals1. Despite the majority of patients 
who have presented with mild symptoms and 
good prognoses, the spread of two β-corona-
viruses, Severe Acute Respiratory Syndrome 
Coronavirus (SARS-COV) and Middle East 
Respiratory Syndrome Coronavirus (MERS-
COV), have resulted in thousands of infected 
individuals during past decades, with the fatal-
ity rate of 10% for SARS-COV population, and 
37% for MERS-COV population2-4. By 2019, 
there was a total of six identified coronaviruses, 
but that might only be “the tip of the iceberg”, 
with potentially more novel and terrible zoono-
ses to be presented.

Since December 8, 2019, a series of unex-
plained pneumonia cases linked to a Huanan sea-
food wholesale market were reported in Wuhan, 
Hubei, China5,6. Clinical characteristics of this 
pneumonia were very similar to those of viral 
pneumonia, such as MERS-COV, with an initial 
severe acute respiratory infection, followed by 
rapidly developing Acute Respiratory Distress 
Syndrome (ARDS) and even acute respiratory 
failure7. Sequencing data from throat swab sam-
ples of a patient indicated a novel coronavirus, 
subsequently named Corona Virus Disease 2019 
(COVID-19) by the World Health Organization 
(WHO). So far, more than 80,000 confirmed cu-
mulative cases have been reported in China and 
more than 500,000 confirmed cumulative cases 
in other countries, such as South Korea, Japan, 
Italy, Iran, and the USA.
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Although many previous studies have reported 
clinical characteristics of COVID-19 or MERS-
COV diseases8-11, a systematic comparison of 
clinical features between COVID-19 and MERS-
COV diseases has not yet been published. Thus, 
the purpose of this study is to perform a system-
atic review of epidemiological, clinical, and lab-
oratory characteristics of patients infected with 
COVID-19 or MERS-COV disease, and to com-
pare COVID-19 and MERS-COV in the context 
of their incubation, laboratory features, admis-
sion rates of intensive care unit (ICU), and rates 
of discharges and fatalities, which will provide a 
comprehensive reference for clinical physicians 
to treat coronavirus diseases.

Materials and Methods

Search Strategy
A comprehensive and systematic search was 

performed using PubMed, EMBASE and Co-
chrane Central Register of Controlled Trials 
database up to 26 March 2020. Medical Sub-
ject Heading (MSH) terms and keywords were 
used to retrieve as many potential documents 
as possible (Supplementary Table). Terms for 
MERS-COV included: Middle East Respiratory 
Syndrome Coronavirus [Mesh] OR MERS-CoV 
OR MERS Virus OR MERS Viruses OR Virus, 
MERS OR Viruses, MERS OR Middle East re-
spiratory syndrome-related coronavirus OR Mid-
dle East respiratory syndrome related coronavi-
rus. They were combined with terms specifying 
COVID-19: [(Wuhan coronavirus) OR (Wuhan 
seafood market pneumonia virus) OR (SARS2) 
OR (COVID-19 virus) OR (coronavirus disease 
2019 virus) OR (SARS-CoV-2) OR (2019-nCoV) 
OR (2019 novel coronavirus)]. When necessary, 
we also contacted corresponding author to obtain 
accurate data.

Eligibility Criteria
Studies that met following criteria were in-

cluded: (1) reporting epidemiological, clinical, 
and laboratory characteristics of COVID-19 or 
MERS-COV disease, (2) minimum sample size 
of five, (3) confirmed COVID-19 or MERS-COV 
disease, and (4) English literature. Studies relat-
ing to the following criteria were excluded: dupli-
cate publications, case report, meta-analysis, let-
ters, reviews, technology reports, commentaries, 
animal trials, correspondence, predictive studies, 
guidance, radiology studies, and meeting reports.

Study Selection
At the beginning, 5,067 potential publications 

were identified. We removed 969 duplicates and 
reviewed the titles and abstracts of remaining 
4,098 publications. 4,044 publications were ex-
cluded for the following reasons: not involved 
research point (n = 1,376), reviews (n = 569), 
no English (n = 38), case report (n = 316), me-
ta-analysis (n = 1), letters (n = 127), technology 
report (n = 196), commentaries (n = 81), animal 
studies (n = 1,107), correspondence (n = 29), 
predictive studies (n = 113), guidance (n = 28), 
meeting reports (n = 19) and radiograph studies 
(n = 44). Then, a comprehensive review of full-
text was conducted for remaining 54 publica-
tions. Two reviewers independently screened 
eligible literature, and any argument was solved 
by discussion with a third reviewer. Finally, 
forty-two studies were included in this study8-49. 

The process is shown in Figure 1

Data Extraction
Two reviewers independently extracted com-

mon, clinical, and laboratory characteristics of 
included studies; disagreements were solved by 
discussion with a third reviewer. The extract-
ed data included incubation time, white blood 
cell (WBC) count, lymphocyte count, creactive 
protein (CRP), alanine aminotransferase (ALT), 
aspartate aminotransferase (AST), creatinine, 
creatine kinase (CK), the admission rates of 
ICU, rates of discharges and fatalities, symp-
toms, comorbidities, complications and cure rate 
of drugs. For normality distribution data, out-
comes were extracted directly. For skewness 
distribution data, outcomes were extracted after 
being converted50.

Quality Assessment
The quality assessment of included studies 

was performed through the Newcastle-Ottawa 
Quality Assessment Scale (NOS), as recom-
mended by Cochrane Non-Randomized Stud-
ies51. The NOS included three parts for risk of 
bias, with nine points in total: (1) selection of 
research groups (four points); (2) inter-group 
comparability (two points); and (3) ascertain-
ment of exposure and outcomes (three points) 
for case-control and cohort studies, respec-
tively. Yuhara et al52 that scored 6 or more 
was qualified for systematic review. Assessment 
processes were completed independently by two 
reviewers. All debates were solved by discus-
sion with a third reviewer.

https://www.europeanreview.org/wp/wp-content/uploads/Supplementary-Table-I-9469.pdf
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Statistical Analysis
All data analyses and graphs were generated 

and plotted using the Graph-Pad Prism version 
7.00 software (GraphPad Software Inc, La Jolla, 
CA, USA).

Results

Study Characteristics
All included studies were retrospective8-49. 

Among the twenty studies reported for COVID-19, 
one trial was performed in the Netherlands12, one 
trial was in Singapore49, and the remaining eigh-
teen trials were conducted in China8,9,13-16,37-48. The 
sample size ranged from 6 to 425 and had a total 
of 2,012 patients (male = 1066, female = 946). 
The trials were published in 2020. On the other 
hand, among the twenty-two studies reported for 
MERS-COV, fifteen studies were conducted in 
Saudi Arabia11,17,18,20-23,27-30,32,34-36, five trials were 
performed in South Korea24-26,31,33, one trial was 
performed in Iran19, and one trial was conducted 
in Japan10. The sample size ranged from 5 to 883 
and had a total of 2,708 patients. The years of 
publications ranged from 2013 to 2019. Clinical 
and laboratory characteristics of included studies 
are shown in Table I and Table II respectively.

Quality Assessment
Among the forty-two included studies, ten stud-

ies obtained 6 points of NOS26,28,32,35,41-43,45,48,49 and 
the remaining thirty-two studies obtained 7 points 
of NOS or more8-25,27,29-31,33,34,36-40,44,46,47. The result 
of quality assessment is presented in Table III.

Clinical Symptoms 
For COVID-19 population, the number of pa-

tients with fever was 1271 (63.%), cough was 895 
(44.5%), generalized weakness or myalgia was 
734 (36.5%), stuffy or rhinorrhea was 10 (0.5%), 
pharyngalgia was 86 (4.3%), chest pain was 20 
(1%), diarrhea or anorexia was 226 (11.2%), dys-
pnea was 226 (11.2%) and dizziness or headaches 
was 136 (6.8%). For MERS-COV population, the 
amount of patients with fevers was 404 (14.9%), 
coughs was 424 (15.7%), generalized weakness 
or myalgia was 337 (12.4%), stuffy or rhinorrhea 
was 17 (0.6%), pharyngalgia was 47 (1.7%), chest 
pain was 27 (1%), diarrhea or anorexia was 128 
(4.7%), dyspnea was 271 (10%) and dizziness or 
headaches was 131 (4.8%). The above results are 
shown in Table IV. 

Complications 
For COVID-19 population, the main complica-

tions included shock, arrhythmia, ARDS, acute 

Figure 1. The flowchart shows the 
process of publication selection.
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Table III. Quality Assessment of Included Studies.

 Study Selection Comparability Outcome Total scores

Backer et al12 4 1 2 7
Chan et al13 4 2 2 8
Song et al14 4 2 2 8
Huang et al8 4 2 2 8
Wang et al9 4 2 2 8
Liu et al15  4 1 2 7
Li et al39  3 2 2 7
Chen et al37 4 1 2 7
Xu et al38  4 1 2 7
Zhang et al16 4 1 2 7
Yang et al40 4 1 2 7
Chen et al41 3 1 2 6
Han et al42  3 1 2 6
Tian et al43 3 1 2 6
Xu et al44  3 1 3 7
Xu et al48  3 1 2 6
Liu et al45  3 1 2 6
Mo et al46  3 1 3 7
Wang et al47 3 1 3 7
Young et al49 3 1 2 6
Alfaraj et al17 4 2 2 8
Arabi et al18 4 2 2 8
Ahmadzadeh et al19 4 2 2 8
Habib et al20 4 1 2 7
Al-Baadani et al11 4 2 2 8
Hwang et al10 4 2 2 8
Ahmed et al21 4 2 2 8
Garout et al22 4 2 2 8
Shalhoub et al23 4 1 2 7
Kim et al24 4 1 2 7
Kang et al25 4 2 2 8
Kim et al26 3 1 2 6
Garbati et al27 4 1 2 7
Khalid et al29 4 1 2 7
Alraddadi et al30 4 1 2 7
Choi et al31 4 1 2 7
Al-Hameed et al32 3 1 2 6
Oboho et al33 3 1 2 6
Cha et al28  4 1 2 7
Saad et al34 4 1 2 7
Arabi et al36 4 1 2 7
Al-Tawfiq et al35 3 1 2 6

COVID-19: Corona Virus Disease 2019, MERS-COV: Middle East Respiratory Syndrome-Coronavirus Disease.

Table IV. Description of clinical symptoms in COVID-19 and MERS-COV populations.

 Symptom COVID-19, No. (n/total %) MERS-COV, No. (n/total %)

Fever 1271 (63.2 %) 404 (14.9%)
Cough 895 (44.5 %) 424 (15.7%)
Generalized weakness and myalgia 734 (36.5 %) 337 (12.4%)
Stuffy and Rhinorrhea 10 (0.5 %) 17 (0.6%)
Pharyngalgia 86 (4.3 %) 47 (1.7%)
Chest pain 20 (1 %) 27 (1%)
Diarrhea or Anorexia 226 (11.2 %) 128 (4.7%)
Dyspnea 226 (11.2 %) 271 (10%)
Dizziness or headache 136 (6.8 %) 131 (4.8%)
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cardiac injury, acute kidney injury, and acute 
liver injury, and the amounts of which were 17 
(0.8%), 28 (1.4%), 86 (4.3%), 23 (1.1%), 25 (1.2%) 
and 17 (0.8%) respectively. For MERS-COV pop-
ulation, the number of individuals who presented 
shock was 22 (0.8%), arrhythmia was 11 (0.4%), 
ARDS was 83 (3.1%), acute cardiac injury was 
10 (0.4%), acute kidney injury was 30 (1.1%), 
acute liver injury was 22 (0.8%) and neurological 
symptoms was 4 (0.1%). The results are shown in 
Table V.

Comorbidity 
Among COVID-19 population, 94 (4.7%) pa-

tients had diabetes mellitus, 178 (8.8%) patients 
had hypertension, 118 (5.9%) patients had cardio-
vascular disease, 26 (1.3%) patients had chronic 
obstructive pulmonary disease (COPD), 36 (1.8%) 
patients had malignancy, 32 (1.6%) patients had 
chronic liver disease, 27 (1.3%) patients had 
cerebrovascular disease and 11 (0.5%) patients 
had chronic kidney disease. Among MERS-COV 
population, the number of patients with diabetes 
was 247 (9.1%), hypertension was 244 (9%), car-
diovascular disease was 161 (5.9%), COPD was 

83 (3.1%), malignancy was 70 (2.6%), chronic liv-
er disease was 28 (1%), cerebrovascular disease 
was 47 (1.7%), chronic kidney disease was 167 
(6.2%) and obesity was 42 (1.6%). Those results 
are shown in Table VI.

Clinical and Laboratory Characteristics 
of COVID-19 and MERS-COV

Systematic review was performed for clinical 
and laboratory outcomes of coronavirus disease. 
The reduced lymphocyte counts were found in 
both COVID-19 and MERS-COV populations 
(1.1 ± 0.1 and 0.8 ± 0.1 respectively). Increased 
CRP (30.4 ± 5.2 and 13.9 ± 11.3), ALT (52.2 ± 
25.3 and 37.3 ± 5.1), and AST (46.6 ± 15.5 and 
58.3 ± 7.6) were found in both COVID-19 and 
MERS-COV populations. There was no abnor-
mal was found in WBC (5.5 ± 0.4 and 7.6 ± 1), 
creatinine (73.1 ± 2.1 and 101.4 ± 18.5), and CK 
(107.1 ± 17.5 and 136.4 ± 23.1) in both COVID-19 
and MERS-COV populations. The ages of both 
populations were 48.9 ± 1.7 and 53.6 ± 1.5 respec-
tively. The incubation times of both populations 
were 5.4 ± 0.5 and 7.4 ± 0.4 respectively. The 
results are shown in Table VII.

COVID-19: Corona Virus Disease 2019, MERS-COV: Middle East Respiratory Syndrome-Coronavirus.

Table VI. Distribution of comorbidities in COVID-19 and MERS-COV populations.

 Comorbidity COVID-19, No. (n/total %) MERS-COV, No. (n/total %)

Diabetes mellitus 94 (4.7 %) 247 (9.1%)
Hypertension 178 (8.8 %) 244 (9%)
Cardiovascular disease 118 (5.9 %) 161 (5.9%)
Chronic obstructive pulmonary disease 26 (1.3 %) 83 (3.1%)
Malignancy 36 (1.8 %) 70 (2.6%)
Chronic liver disease 32 (1.6 %) 28 (1%)
Cerebrovascular disease 27 (1.3 %) 47 (1.7%)
Chronic kidney disease 11 (0.5 %) 167 (6.2%)
Obesity 0 42 (1.6%)

COVID-19: Corona Virus Disease 2019, MERS-COV: Middle East Respiratory Syndrome-Coronavirus Disease, ARDS: Acute 
Respiratory Distress Syndrome.

Table V. Distribution of main complications in COVID-19 and MERS-COV populations.

 Complication COVID-19, No. (n/total %) MERS-COV, No. (n/total %)

Shock 17 (0.8 %) 22 (0.8%)
Arrhythmia 28 (1.4 %) 11 (0.4%)
ARDS 86 (4.3 %) 83 (3.1%)
Acute cardiac injury 23 (1.1 %) 10 (0.4%)
Acute kidney injury 25 (1.2 %) 30 (1.1%)
Acute liver injury 17 (0.8 %) 22 (0.8%)
Neurological symptoms 0 4 (0.1%)
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Incidence of ICU Admission, Discharge 
and Fatality 

The ICU admission rates of both COVID-19 
and MERS-COV populations were 37.9% and 
43.6% respectively (Figure 2). The discharge 
rates of both populations were 26.6% and 59.9% 
(Figure 3). The fatality rates of both populations 
were 8.9% and 34.1% (Figure 4).

Cure Rate of Drugs for MERS-COV 
67 (74.2%) of the 93 patients who were treated 

by a combination of ribavirin and interferon were 
cured. 27 (69.2%) of the 39 patients who were 
treated by oseltamivir were cured. 47 (67.1%) of 
the 70 patients who were treated by antivirals 
were cured. 5 (62.5%) of the 8 patients who were 
treated by intravenous immunoglobulin were 

cured. 4 (44.4%) of the 9 patients who were treat-
ed by a combination of ribavirin and lopinavir/
ritonavir were cured. 7 (38.9%) of the 18 patients 
who were treated by corticosteroids were cured. 
The results are shown in Figure 5.

Discussion

Coronavirus is an important pathogen causing 
respiratory and intestinal infection. Of seven 
identified coronaviruses, the two very pathogen-
ic viruses, SARS-COV and MERS-COV, cause 
severe ARDS and even acute respiratory failure, 
with a mortality rate of over 10% and more than 
35% respectively53,54. The four other human coro-
naviruses (HCoV-OC43, HCoV-229E, HCoV-

COVID-19: Corona Virus Disease 2019, MERS-COV: Middle East Respiratory Syndrome-Coronavirus WBC: White Blood 
Cell, CRP: C-Reactive Protein, ALT: Alanine aminotransferase, AST: Aspartate aminotransferase SEM: Standard Error of Mean.

Table VII. Clinical and laboratory characteristics of COVID-19 and MERS-COV populations.

 Characteristics COVID-19 Mean ± SEM MERS-COV Mean ± SEM

Age (y) 48.9 ± 1.7 53.6 ± 1.5
Incubation time (d) 5.4 ± 0.5 7.4 ± 0.4
WBC (× 109 cells/L) 5.5 ± 0.4 7.6 ± 1
Lymphocyte count (× 109 cells/L) 1.1 ± 0.1 0.8 ± 0.1
CRP (mg/L) 30.4 ± 5.2 13.9 ± 11.3
ALT (U/L) 52.2 ± 25.3 37.3 ± 5.1
AST (U/L) 46.6 ± 15.5 58.3 ± 7.6
Creatinine (mmol/L) 73.1 ± 2.1 101.4 ± 18.5
Creatine kinase (U/L) 107.1 ± 17.5 136.4 ± 23.1

Figure 2. The histogram shows the ICU admission rates of 
both COVID-19 and MERS-COV populations. COVID-19 = 
Corona Virus Disease 2019, MERS-COV = Middle East Re-
spiratory Syndrome Coronavirus, ICU = Intensive Care Unit.

Figure 3. The histogram shows the discharge rates of 
both COVID-19 and MERS-COV populations. COVID-19 
= Corona Virus Disease 2019, MERS-COV = Middle East 
Respiratory Syndrome Coronavirus.
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NL63, HCoV-HKU1) only cause mild respiratory 
or intestinal infection, despite having certain 
pathogenicity for infants, young children, and the 
elderly with weakened immune systems55,56. The 
newest one is COVID-19. The sequencing analy-
sis has indicated that COVID-19, like SARS-COV 
and MERS-COV, belongs to β-coronavirus. Both 
SARS-COV and MERS-COV originated in bats, 
but the source of COVID-19 remains to be further 

investigated. Although recent studies8,9,17,18 have 
reported the clinical and laboratory features of 
COVID-19 or MERS-COV infections, there is 
no systematic comparison between COVID-19 
and MERS-COV diseases. Therefore, the aim 
of this study was to perform the first systemat-
ic review to compare epidemiological, clinical 
and laboratory characteristics of COVID-19 and 
MERS-COV populations. Our results suggested 
that fever, cough and generalized weakness or 
myalgia were the main clinical manifestations 
of both COVID-19 and MERS-COV, and AR-
DS was the main complication. Compared with 
MERS-COV population, COVID-19 population 
had lower incubation time and rate of ICU admis-
sions, discharges and fatalities. 

Similarities of clinical characteristics between 
COVID-19 and MERS-COV have been found. 
In our current study, the majority of COVID-19 
patients presented with fever, cough and gener-
alized weakness or myalgia, which bear some re-
semblances to MERS-COV infections. Moreover, 
both COVID-19 and MERS-COV patients hardly 
developed upper respiratory tract infections, such 
as rhinorrhea or pharyngalgia, indicating that 
their target cells might be located in lower re-
spiratory areas. However, 11.2% of patients with 
COVID-19 infections had diarrhea or anorexia, 
and only 4.7% of patients with MERS-COV 
infections exhibited those symptoms. Thus, fe-
ces and urine samples from COVID-19 patients 
should be tested to exclude a potential alternative 
way of transmission that is unknown at present.

In addition, we found that the number of 
males was more than that of females in either 
COVID-19 or MERS-COV populations. The pos-
sible reason for reduced susceptibility of females 
to viral infections is that females have a lot of X 
chromosome and estrogen that are vital compo-
nents in development of innate and adaptive im-
munity57. Additionally, a number of patients with 
COVID-19 infections had chronic comorbidities, 
mainly hypertension, diabetes, and cardiovascu-
lar disease, which is similar to MERS-COV pop-
ulation. Those results indicated that older adult 
males with chronic underlying disease might 
have more susceptibility to COVID-19 or MERS-
COV disease.

In terms of laboratory testing, reduced lym-
phocytes and increased CRP were found in both 
COVID-19 and MERS-COV populations. Those 
results indicated that COVID-19 might be asso-
ciated with cellular immune responses, mainly 
acting on lymphocytes, similar to MERS-COV58. 

Figure 4. The histogram shows the fatality rates of both 
COVID-19 and MERS-COV populations. COVID-19 = 
Corona Virus Disease 2019, MERS-COV = Middle East 
Respiratory Syndrome Coronavirus.

Figure 5. The histogram shows the cure rate of drugs 
for MRES-COV population. MERS-COV = Middle East 
Respiratory Syndrome Coronavirus.
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Cells infected by viruses induce the release of 
numbers of pro-inflammatory cytokines and in-
flammation storms in the body. Moreover, in-
creased cytokines might damage related organs, 
such as the liver59. Our results showed that an ab-
normal value of AST was found in both MERS-
COV and COVID-19 populations. This result 
indicated that COVID-19 might damage the liver 
of patients. However, a long follow-up time study 
is needed to confirm this result. On the other 
hand, our results suggested that MERS-COV 
population had a higher rate of ICU admissions 
and fatalities than COVID-19 population, indicat-
ing that compared with MERS-COV, COVID-19 
was less toxic and more easily cured. However, a 
lower discharge rate was found in COVID popu-
lation than in MERS-COV population. A possible 
explanation is that most of COVID-19 patients 
remained hospitalized at the time of manuscript 
submission, and data on those patients could not 
be obtained in time. Thus, careful interpretation 
is urgently needed for this result.

Until now, no effective strategy has been found 
for treatment of COVID-19 infection60. Currently, 
to control COVID-19, determining the source of 
infection, taking personal protective measures 
to reduce the risk of transmission, and early di-
agnosis, isolation and supportive treatment for 
confirmed patients are crucial courses of action. 
In our present study, systematic cure rate results 
for drug to treat MERS-COV infections indicat-
ed that ribavirin and interferon combinations, 
oseltamivir, antivirals and intravenous immuno-
globulin all had been effective for MERS-COV 
infections; they were 74.2%, 69.2%, 67.1% and 
62.5% respectively. Thus, we assume that those 
drugs might also be effective for COVID-19 in-
fections. However, further studies are needed to 
confirm this presumption.

This study had several limitations. First, many 
patients infected by COVID-19 remained hos-
pitalized at the time of manuscript submission, 
leading to unavailable data. Second, the fol-
low-up time of COVID-19 population is too short 
to get related data from long-term observations 
of this disease. Third, part of data was obtained 
after conversion, which might induce result bi-
as. Fourth, because no quantitative statistical 
analysis was carried out, findings of this study 
should be interpreted with caution. Fifth, because 
the number of MERS-COV patients treated by 
drugs is minimal, careful understanding is need-
ed for drug cure rate of this disease. Finally, as 
COVID-19 is still developing globally, and there 

are still many unknowns, the results of this study 
are staged and need to be carefully understood. A 
more large-sample, multicenter, high-quality re-
search should be performed to update this study.

Conclusions

Our systematic review reveals that main clini-
cal manifestations of both COVID-19 and MERS-
COV populations are fever, cough, and gener-
alized weakness or myalgia. ARDS is the main 
complication of both populations. COVID-19 
population has a shorter incubation period and 
lower rate of ICU admissions, discharges and 
fatalities compared with MRES-COV population.
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