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Summary

SARS Coronavirus‐2 is one of the most widespread viruses globally during the 21st

century, whose severity and ability to cause severe pneumonia and death vary. We

performed a comprehensive systematic review of all studies that met our stand-

ardised criteria and then extracted data on the age, symptoms, and different

treatments of Covid‐19 patients and the prognosis of this disease during follow‐up.
Cases in this study were divided according to severity and death status and meta‐
analysed separately using raw mean and single proportion methods. We included

171 complete studies including 62,909 confirmed cases of Covid‐19, of which 148

studies were meta‐analysed. Symptoms clearly emerged in an escalating manner

from mild‐moderate symptoms, pneumonia, severe‐critical to the group of non‐
survivors. Hypertension (Pooled proportion (PP): 0.48 [95% Confident interval

(CI): 0.35–0.61]), diabetes (PP: 0.23 [95% CI: 0.16–0.33]) and smoking (PP: 0.12

[95% CI: 0.03–0.38]) were highest regarding pre‐infection comorbidities in the non‐
survivor group. While acute respiratory distress syndrome (PP: 0.49 [95% CI: 0.29–

0.78]), (PP: 0.63 [95% CI: 0.34–0.97]) remained one of the most common compli-

cations in the severe and death group respectively. Bilateral ground‐glass opacifi-
cation (PP: 0.68 [95% CI: 0.59–0.75]) was the most visible radiological image. The

mortality rates estimated (PP: 0.11 [95% CI: 0.06–0.19]), (PP: 0.03 [95% CI: 0.01–
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0.05]), and (PP: 0.01 [95% CI: 0–0.3]) in severe‐critical, pneumonia and mild‐
moderate groups respectively. This study can serve as a high evidence guideline

for different clinical presentations of Covid‐19, graded from mild to severe, and for

special forms like pneumonia and death groups.

K E YWORD S

ARDS, Covid‐19, critical, death, laboratory, mild, pneumonia, radiology, SARS‐CoV‐2,
symptomatology

1 | INTRODUCTION

In late December of 2019, the World Health Organization (WHO)

China Country Office received a report about several patients having

pneumonia of unknown etiology.1 After, new cases started appearing

rapidly with common symptoms such as fever, cough and dyspnea

with less common presentation consisting of headache, sore throat

and runny nose. The cause was later attributed to coronavirus 2019

(Covid‐19). With the majority of cases being located in Wuhan, China,

the transmission mechanism was mainly presumed to be from

exposure to the unique seafood and meat of the Wuhan market.

This severe acute respiratory syndrome coronavirus 2 (SARS‐
CoV‐2) is a positive‐sense single‐stranded RNA virus closely related

in structure to SARS‐CoV and the same family as MERS‐CoV.2 Ac-

cording to WHO, the most common symptoms included low‐grade
fever, dry cough, and fatigue. More serious Covid‐19 illness more

frequently caused shortness of breath, persistent chest pain, dizzi-

ness, anorexia and high‐grade fever.3 This sharp variation in symp-

toms may be due to the difference in reception of the virus among

humans, which brings us difficulty understanding how it behaves and

anticipates its development and then controlling and treating the

disease.4 Thus, the number of confirmed Covid‐19 cases has excee-

ded 125 million, with 2.5 million mortalities worldwide.5

It is currently recommended that people with severe symp-

toms be provided with intensive care, ventilators and respiratory

support. Corticosteroid analogues like dexamethasone are utilised

to reduce mortality due to the low effectiveness of current anti-

virals and antibiotics prescribed to Covid‐19 patients.6‐8 Remdes-

vir,9 bamlanivimab plus etesevimab,10 inhaled interferon‐beta,11

baricitinib,12 tocilizumab or sarilumab13,14 have shown clinical

benefits in treatment of Covid‐19 along with their safety in

various randomised clinical trials. The mechanisms they based on

in their actions mainly depend on reducing the cytokine storm

increased by SARS‐CoV‐2, including IL‐6, IL‐12, TNF‐α, and com-

plement fragments C3a and C5a.15 The study aims to systemati-

cally review the published literature on the Covid‐19 to estimate

the frequency of clinical symptoms by comparing different clinical

presentations based on the severity and living status of the cases.

We also reveal the complications that appeared after admission to

the hospital, clinical outcome, different methods of treatment, and

prognosis tendency.

2 | METHODS

2.1 | Search strategy and selection criteria

Our systematic review and meta‐analysis used the global terms of

Covid‐19 since January 2020. We selected this specific date because

no publication has been published for the SARS‐CoV‐2 of the Wuhan

outbreak before that time. The search strategy was conducted on the

following seven network databases on 6 March 2020: PubMed,

EMBASE, SCOPUS, Web of Science (WoS), Google Scholar, Cochrane

Library and WHO Global Health Library (WHO GHL). No restrictions

on the origin of cases or filters of age, gender, ethnicity, language,

type of publication and human were applied. The entire strategy is

shown in Table S1. The exported databases' results were incorpo-

rated into Endnote version X9.0 program to remove detected du-

plications. After the full‐text screening stage, we have done a manual
search on 13 March 2020. The manual search method included

searching by references reported in related full‐text or reviews, by
citations of these articles, or even by conducting a simple search in

PubMed or Google Scholar. The study’s protocol has been published

in PROSPERO with ID CRD42020167929. The report of the findings

was based on PRISMA guidelines published in 2009.16‐18 Our steps of

the systematic review were reported in PRISMA checklist version

2020 (Table S2).

2.2 | Study eligibility criteria and study selection

We conducted the selection phase in two stages: firstly, we screened

the studies included after removing duplicates through their titles and

abstracts. Then, we checked for full‐text eligibility of the included

studies from the first stage. The study’s inclusive criteria included all

possible case reports, case series, and epidemiological observational

studies containing any medical information or clinical investigation of

confirmed SARS‐CoV‐2 cases, regardless of the country and time of

examination. We also included non‐English articles that were written
in Chinese. Criteria of exclusion were other original studies such as

books, reviews, theses, conference papers, and articles without avail-

able full text. Two independent authors were assigned for each step,

and the discussionwas held to resolve the conflicts with the help of the

third senior author to reach the final consensus.
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2.3 | Data extraction and quality assessment

Two independent authors were chosen to extract distinguished

items of the prepared data extracted from each included full‐text
article and qualified them. Then the discussion was undertaken to

solve any discrepancies between these two by the third reviewer.

We prepared the sheets by Excel, Microsoft Office program 2016.

It contained the information of the cited references of eligible

studies included, the place and time that the study was preformed,

name of the journal, year of publication, country of the first

author, city of recruited patients, country of recruited patients, the

continent of a recruited patient, study design (case reports, case

series study or cross‐sectional study), sample size, the follow‐up
periods of the confirmed cases with Covid‐19, used confirmation

test for Covid‐19 infected patient, the demographic characteristics

of the patients involving the age, race, gender, the characteristics

of included Covid‐19 patients, the method of laboratory diagnosis,

clinical samples; duration of onset symptom (e.g., fever, cough,

muscle ache) and hospitalisation, type of used therapy (antiviral,

antibiotic or supportive therapies) and clinical outcome (live,

discharge or death).

Regarding the lab diagnostic form for Covid‐19 infection, we

have confirmed the cases that have followed the WHO 2019

guideline.19 For infection confirmation, the positive results must be

processed by the SARS‐CoV‐2 Real‐Time RT‐PCR test. The

confirmed diagnosis of SARS‐CoV‐2 infection was recorded from the

included studies. We then collected the clinical manifestations, lab-

oratory values, and the history of these cases, especially those who

demonstrated symptoms associated with comorbidities. The last

confirmed follow‐up time or the last date of clinical death has been

recorded.

All included articles were evaluated for study quality. We divided

the articles into two types for various method studies: Case report/

case series/case‐control studies and observation cohort/Cross‐
sectional studies. We used Study Quality Assessment Tools of the

National Institutes of Health (NIH) for included studies.20 There are

nine items to extract for case reports/case series. For observation

cohort/cross‐sectional studies, there are 13 items. Each item was

rated as one or 0/NA‐not applicable/NR‐not reported/CD‐cannot
determine. The final score will be calculated as a percentage with

equal points for each item. The scoring thresholds are those over

75% ‘good’ quality, those between 75% and 43% ‘fair’, and below

43% ‘poor’. Two reviewers independently extracted the assessment.

Discrepancies were discussed and resolved by a third reviewer.

These assessment data were incorporated into a separate excel

sheet.

2.4 | Data analysis

Our strategy data synthesis targeted to conduct a qualitative syn-

thesis using systematic review and quantitative one using R software

version 3.6.2 software (https://www.r‐project.org/). The meta‐

analysis was conducted for case series, and observation studies

that have equal or more than five included Covid‐19 patients in each

dataset. Ultimately, the values of the variables in five various sets

(mild to moderate, severe to critical, pneumonic only, death and

survival/discharged patients) were based on the authors’ severity

classification in each study with the exclusion of ‘children’

studies.21‐24 The meta‐analysis of the results of CT‐Scan has

been combined for all groups and for all (less than five pa-

tients) studies to understand the most common presentation the

patients` can show in this imaging examination. Each group was

analysed independently using the single pooled proportion (PP)

or raw mean inverse variance random effect size method of

meta‐analysis with the recommended restricted maximum likeli-

hood tau method.25,26 We have chosen these estimate methods

as there is no direct comparison between these groups in most

of the included studies. We have not reported the outcomes,

which have <1 publication that reported on them. Moreover,

we have visualised the different effect estimates of severity

groups (mild‐moderate vs. severe‐critical) and living status

groups (survivors vs. non‐survivors) by bar graphs with 95% CI

error bars.

The summary of the categorical findings was written in per-

centages with 95% confidence interval (CI) with logit transformation

measured for the suite of signs, symptoms, and outcomes. In com-

parison, the continuous variables were reported using means (95%

CI) with log transformed means. A chi‐squared test was used for

normally distributed data for categorical variables; on the other hand,

Student t‐test and variance (ANOVA) were used or continuous ones.

Using either the fixed or random effect size model was depending on

the fact of heterogeneity. We assessed the heterogeneity using

Cochran Q and I2‐statistic tests. It was considered significant if p

value < 0.1. When I2‐statistic 26–50, heterogeneity evaluation was

recognised as low. The I2 = 51%–75% was considered moderate and

high if I2 > 75%. The random model was used if high to moderate

heterogeneity (I2 > 50%) was detected. We assessed the publication

bias and meta‐regression analyses if any of the measured outcomes

have >10 publications.27,28,62

2.5 | Subgroup and sensitivity analysis

We performed a subgroup meta‐analysis for adult studies

(≥16 years old participants) for our outcome of interests which

was determined after our primary analysis to prove the consis-

tency of results throughout our analysis severity groups. To vali-

date our results, we conducted a secondary comparative meta‐
analysis (mild‐moderate vs. severe‐critical) and (survivor vs. non‐
survivor) using odds ratios (OR) for dichotomous variables and

standardised mean difference (SMD) for continuous ones with 95%

CI. We also performed a meta‐regression analysis to estimate the

impact of age and number of males factors on our outcome of

interests if they reported in >10 publications in one of the divided

groups.
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3 | RESULTS

3.1 | Systematic search and screening results

Our literature searches and review of reference lists initially identi-

fied 4,309 records through seven database searches. After removing

1,999 duplicates by Endnote software version X9.0, we continued to

exclude 2,082 irrelevant articles by screening titles and abstracts.

Out of the 228 articles in the full‐text review stage, there were 85

articles excluded, and after including 28 articles from the manual

search, there were 171 final eligible full‐text records. Reasons for

exclusion at the full‐text stage were irrelative articles, not original,

overlapped, non‐extractable data or no full‐text available, and animal

articles. In summary, 148 included publications for both systematic

review and meta‐analysis, based on the data of 62,949 confirmed

patients (Figure 1).

3.2 | Characteristics of included studies

Among the 171 included publications shown in Tables S3 and S4,

there were 52 case reports (30.59%), 37 case series (21.76%), 79

cross‐sectional studies (46.47%), and two case‐control studies

(1.18%). One hundred and sixty studies (93.57%) were performed in

Western Pacific region with predominance of China (n = 146), fol-

lowed by South Korea (n = 6), Singapore (n = 3), Vietnam (n = 2),

F I GUR E 1 Flow diagram of the article selection procedure. WOS, Web of Science
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Australia (n = 1), Japan (n = 1) and Taiwan (n = 1). Other regions

only had the entire 11 studies, namely the European Region

withfour studies per country (Germany, United Kingdom, France

and Italy), Region of the Americas with four (two in the United

States, one in Canada, and one in Brazil), South‐East Asia Region

with three (two in Thailand and one in Nepal). All data were

collected by the retrospective method in 2020. One hundred and

55 eligible studies were written in English, and the rest were in

Chinese. Most studies were conducted in adults (93.57%), whereas

only 24 patients were conducted in children. Notably, seven

studies included pregnant.

3.3 | History of Covid‐19 patients:

The history of Covid‐19 patients is summarised in Table 1. The

variables were classified by illness severity including mild to

moderate, severe to critical and pneumonia. In general, hyper-

tension, smoking, and diabetes were the most common comor-

bidities. On detailed analysis, they accounted for mild to

moderate group 0.17 [95% CI: 0.1–0.26, p < 0.01], 0.1 [95% CI:

0.06–0.17, p = 0.01], and 0.08 [95% CI: 0.05–0.11, p = 0.01];

for severe to critical group, 0.32 [95% CI: 0.24–0.4, p < 0.01],

0.15 [95% CI: 0.06–0.32, p = 0.01], and 0.19 [95% CI: 0.16–

0.22, p = 0.61]; for pneumonia group, 0.15 [95% CI: 0.1–0.22,

p < 0.01], 0.06 [95% CI: 0.03–0.12, p = 0.01] and 0.11 [95%

CI: 0–0.16, p = 0.01], respectively. Table S5 presents the

comorbidities of survivor and non‐survivor COVID‐19 patients.

Notably, hypertension accounted 0.48 [95% CI: 0.35–0.61,

p < 0.01], 0.04 [95% CI: 0.01–0.26, p < 0.01]; diabetes 0.23

[95% CI: 0.16–0.33, p = 0.01], 0.04 [95% CI: 0.01–0.12,

p = 0.01]; and smoking 0.12 [95% CI: 0.03–0.38, p = 0.06],

0.05 [95% CI: 0.02–0.13, p = 0.03] for non‐survivor compared

to survivor respectively.

3.4 | Vital signs

A meta‐analysis of a summary of vital signs in Covid‐19 patients

according to severity and death status is summarised in Table S6.

Variables related to blood pressure, heart rate, body mass index

(BMI) and temperature were quite similar among different se-

verities of Covid‐19. While the respiratory rate was highest in

the pneumonia group (26.2 breaths per minute [95% CI: 21.14–

31.26, p < 0.01]), the value of SpO2 in the mild to moderate

group was the highest (97.03% [95% CI: 96.48–97.58, p = 0.08]).

In terms of survivor status, variables of blood pressure and BMI

were not reported. In the non‐survivor group, the pooled mean

heart rate (90.84 Bpm [95% CI: 88.05–93.63, p = 0.42]) and

temperature (38.56°C [95% CI: 38.43–38.69, p = 0.46]) was

worse, but the respiratory rate was lower (23.34 breaths per

minute [95% CI: 20.81–25.88, p = 0.09]) despite the differences

not being high.

3.5 | Covid‐19 symptoms

Fever was the most common general symptom demonstrated at

highest rate in the death group (rate: 0.87 [95% CI: 0.77–0.86,

p = 0.02]) followed by severe to critical (0.84 [95% CI: 0.77–0.89,

p < 0.0001]), pneumonia (0.82 [95% CI: 0.77–0.86, p < 0.0001]), mild

to moderate (0.79 [95% CI: 0.72–0.86, p < 0.0001]), and survival

groups (0.64 [95%CI: 0.13–0.95, p < 0.0001]). The second most

common systemic symptom was fatigue documented as following:

death group (0.66 [95%CI: 0.42–0.84, p < 0.0001]), survivor group

(0.53 [95% CI 0.38–0.66, p = 0.001]), severe to critical group (0.4

[95% CI: 0.27–0.54, p < 0.0001]), mild to moderate group (0.25 [95%

CI: 0.15–0.39, p < 0.0001], and pneumonia (0.21 [95% CI: 0.13–0.32,

p < 0.0001]). As regarding to the most appearing respiratory symp-

tom, cough was at top of the list in all groups with the pooled per-

centages of 0.73 [95% CI: 0.53–0.87, p = 0.1] (non‐survivor group),
0.65 [95% CI: 0.55–0.74, p < 0.0001] (severe to critical group),

0.59 [95% CI: 0.49–0.67, p < 0.0001] (mild to moderate group),

and 0.57 [95% CI: 0.48–0.64, p < 0.0001] (pneumonia). Dyspnea

accounted 0.48 [95% CI: 0.77–1.88, p = 0.0068], 0.35 [0.21–0.51,

p< 0.0001], and chest pain accounted 0.73 [95% CI: 0.53–0.87,

p = 0.0032], 0.06 [95% CI: 0.02–0.15, p = 0.02] were more

associated with death and severe groups respectively. Concerning

the GIT symptoms, anorexia may be considered as a bad sign

among the death group accounting 0.71 [95% CI: 0.4–0.9,

p = 0.01) while 0.2 [95% CI: 0.07–0.44, p = 0.01] for the critically

ill group. The further details of other symptoms were described in

Figure 2, Table 2 and Table S7.

3.6 | Laboratory findings of Covid‐19

Table S8, Figure 3 describes the laboratory findings of Covid‐19 pa-

tients according to severity. Generally, the sodium, potassium, pH, pO2

and HB findings were similar among severity classifications. Elevated

troponin was only reported in the severe to critical group with

11.98 pg/mL [95% CI: 3.59–39.96, p < 0.01]. Comparing with mild to

moderate and pneumonia patients, the findings of Glucose, lactate, CK,

LDH, D‐dimer, C‐ CRP, procalcitonin of severe to critical individuals

were the highest. By contrast, while myoglobin and serum ferritin was

the highest among pneumonia patients, the mild to moderate group

had the highest value of pO2/FiO2. For coagulation tests, the results of

PT and APTTwere similar among the three groups: mild to moderate,

severe to critical, and pneumonia. Regarding the test of liver

function, ALT and AST of severe to critical group obtained the

highest value with 41.98 U/L [95% CI: 28.71–61.39, p < 0.01] and

47.17 U/L [95% CI: 28.24–78.78, p < 0.01], respectively; bilirubin

among classifications was relatively similar. For findings of kidney

function, the severe to the critical group showed higher values

with 88.84 μmol/L [95% CI: 62.33–126.62, p < 0.01] of creatinine,

and 6.12 mmol/L [95% CI: 4.96–7.54, p < 0.01] of urea. In terms

of blood cells, while only monocytes showed similar results among

the three groups, the value of lymphocytes 1.18 � 10⁹ cells/L [95%
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CI: 1.09–1.27, p < 0.01], and platelet 191.61 � 10⁹ cells/L [95% CI:

173.11–212.09, p < 0.01] was the highest in mild to moderate

group, neutrophil 5.05 � 10⁹ cells/L [95% CI: 4.22–6.04, p < 0.01],

and total WBCs 6.48 � 10⁹cells/L [95% CI: 5.74–7.33, p < 0.01]

was the highest in severe to critical.

For laboratory values of Covid‐19 were presented in Table S9

and Figure 4 with a comparison between survivors and non‐
survivors. In general, non‐survivors have worse laboratory values in

most tests. However, the value of some findings was similar in the

comparison of survivors and non‐survivor, including sodium level,

PaCO2, lactate, coagulation tests (PT, APTT), bilirubin level and

haemoglobin. By contrast, the non‐survivor group had indicators of

decreased pO2, albumin, lymphocyte and platelet values in the non‐
survivor group. Several variables only reported in non‐survivor
namely pO2/FiO2, pH, glucose, myoglobin, IL‐6 and monocyte with

189.12 mmHg [95% CI: 152.09–235.17, p = 0.62], 7.37 [95% CI:

7.24–7.5, p < 0.01], 9.42 mmol/L [95% CI: 8.47–10.49, p = 0.85],

142.75 U/L [95% CI: 77.62–262.52, p < 0.01], 223.97 pg/mL [95% CI:

88.68–565.67, p < 0.01], 0.37 � 10⁹cells/L [95% CI: 0.3–0.46,

p = 0.05], respectively.

F I GUR E 2 The pooled proportion of clinical symptoms on severity grading
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TAB L E 2 Meta‐analysis summary of radiological investigation of Covid‐19 patients

Variable Pooled single proportion (95% CI) Number of studies Heterogeneity (I2) p value Total

Bilateral GGOa 0.68 (0.59–0.75) 62 91.8% <0.01 5028

Consolidation 0.25 (0.16–0.36) 37 95.4% <0.01 4355

Crazy‐paving 0.36 (0.24–0.49) 27 94.5% <0.01 3653

Enlarged mediastinal or hilar lymph nodes 0.15 (0.07–0.28) 18 94.4% <0.01 2639

GGO with consolidation 0.42 (0.33–0.52) 41 87.7% <0.01 1849

Left lung involvement 0.45 (0.3–0.61) 28 77.8% <0.01 947

Multiple mottling GGO 0.65 (0.49–0.78) 21 89% <0.01 671

Multiple peripheral GGO 0.62 (0.44–0.78) 24 94.9% <0.01 1484

Bilateral involvement lesions 0.69 (0.6–0.77) 38 88.8% <0.01 3772

Unilateral involvement lesions 0.35 (0.27–0.45) 41 92.7% <0.01 5463

Pure GGO 0.62 (0.54–0.69) 68 92.2% <0.01 8951

Unilateral GGO 0.21 (0.15–0.29) 27 75.6% <0.01 1224

Pericardial effusion 0.05 (0.03–0.08) 6 46.1% 0.1 397

Pleural effusion 0.07 (0.05–0.11) 27 86% <0.01 3113

Pneumothorax 0.36 (0.01–0.97) 4 93.8% <0.01 337

Right lung involvement 0.6 (0.42–0.76) 21 82.7% <0.01 896

Note: p‐value of heterogeneity is significant when <0.1
aGGO: Ground glass opacities.

F I GUR E 3 The pooled proportion of laboratory values on severity grading. CRP, C‐reactive protein
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3.7 | Radiological CT findings of Covid‐19

Regarding the CT imaging findings of Covid‐19, we demonstrated the
most typical presentation was bilateral GGO 0.68 [95% CI: 0.59–

0.75, p < 0.01] with multiple mottling pattern 0.65 [95% CI: 0.49–

0.78, p < 0.01] which most of lesions bilaterally involved 0.69 [95%

CI: 0.6–0.77, p < 0.01]. Right lung (0.6 [95% CI: 0.42–0.76, p < 0.01])

are more affected than left (0.45 [95% CI: 0.3–0.61, p < 0.01]). For

pleural and pericardial effusion were very rare 0.07 [95% CI: 0.05–

0.11, p < 0.01] and 0.05 [95% CI: 0.03–0.08, p = 0.1], accordingly

(Table 2).

3.8 | Covid‐19 treatments

Some specific treatments have been applied to COVID‐19 in-

fections in the meta‐analysis of included studies. The results are

summarised in Table S10. Generally, antiviral was the most com-

mon recipe, followed by antibiotics. Compared to the survivor

group, all treatments were applied with higher frequency in non‐
survivor group. ECMO therapy was only reported within death

group (0.02 [95% CI: 0.00–0.07, p = 0.46]). Among patients with

severe to critical, common treatments were antiviral (0.89 [95% CI:

0.74–0.96, p < 0.01]), antibiotic (0.87 [95% CI: 0.7–0.95, p < 0.01]),

oxygen therapy (0.85 [95% CI: 0.48–0.97, p < 0.01]), corticosteroid

(0.64 [95% CI: 0.53–0.73, p < 0.01]), and immunoglobulin therapy

(0.61 [95% CI: 0.45–0.74, p < 0.01]). Antiviral, antibiotic, nasal

cannula, and corticosteroid were four popular therapies in mild to

moderate group with mean pooled value: 0.87 [95%: 0.58–0.97,

p < 0.01], 0.5 [95%: 0.14–0.87, p < 0.01], 0.14 [95%: 0.00–0.84,

p < 0.0001], and 0.13 [95%: 0.03–0.41, p < 0.01], respectively.

Also, CKRT were unavailable in this group. Similarly, pneumonia

group used therapies of antiviral (0.92 [95% CI: 0.85–0.96,

p < 0.01]), antibiotic (0.84 [95% CI: 0.48–0.97, p < 0.01]), nasal

cannula (0.56 [95% CI: 0.02–0.98, p < 0.0001]) and

immunoglobulin therapy (0.35 [95% CI: 0.25–0.47, p < 0.01]) as

common treatments.

3.9 | Covid‐19 complications

Vigorous complications have been found to be more attributed to

severe Covid‐19 patients than other groups. In our single proportion

meta‐analysis, ARDS showed to be highly associated among different
severity groups, accounting for 0.49 [95% CI: 0.29–0.78, p < 0.01] in

severe to critical, 0.23 [95% CI: 0.09–0.45, p < 0.01] in pneumonia

and 0.04 [95% CI: 0.01–0.05, p = 0.06] in mild to moderate group.

Myocardial injury and septic shock have also been reported mainly in

severe to critical patients, with 0.23 [95% CI: 0.11–0.34, p = 0.06]

and 0.22 [95% CI: 0.04–0.26, p < 0.01], respectively. AKI was the

most common in pneumonia group, with 0.08 [95% CI: 0.02–0.3,

p < 0.01]; followed by severity to critical group, with 0.24 [95% CI:

0.06–0.3, p < 0.01] and 0.03 [95% CI: 0–0.03, p = 0.08] in mild to

moderate group. DIC was the most uncommon complication.

Regarding clinical outcomes, most of patients having ARDS have

been alive (0.37 [95% CI: 0.02–0.39, p < 0.01]), compared to 0.17

[95% CI: 0.01–0.18, p = 0.04] in patients with AKI and 0.11 [95% CI:

0.05–0.16, p = 0.09] myocardial injury. The death was mostly

observed in the group of myocardial injury, taking up 0.81 [95% CI:

0.04–0.85, p < 0.01], followed by ARDS and AKI (Table S11).

3.10 | Subgroup and sensitivity analysis results

Our subgroup analysis showed consistency results among all groups

through comorbidities, symptoms, laboratory findings, vital signs, and

complications by removing ‘adult and children’ studies which are

Jiuling/2020/China,29 Tang/2020/China,24 Yu‐Huan Xu/2020/

China,21 Qian/2020/China,30 Wu/2020/China,31 Zhang/2020/

China,32 Hu/2020/China,33 Liu/2020/China34 and Tian/2020/

F I GUR E 4 The pooled proportion of laboratory values according to death status
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China.35 Details were visualised in Table S12. The meta‐regression
analysis presented in Appendix 1 revealed a higher incidence of

either cardiovascular disease, hypertension or diabetes in mild‐
moderate, and pneumonia groups in older people with higher mean

CRP and lower mean lymphocytic count. Our secondary comparative

meta‐analysis results were included in Appendix 2.

3.11 | Covid‐19 death outcomes

Table S13 presents the mortality rate by severity using a single

proportion pool. The death rate happened commonly in severe crit-

ical, followed by pneumonia and mild to moderate group. The single

proportion pooled rate was 0.11 [95% CI: 0.06–0.19, p < 0.01], 0.03

[95% CI: 0.01–0.05, p < 0.01] and 0.01 [95% CI: 0–0.3, p < 0.01],

respectively.

3.12 | Quality assessment

Most studies in this review were ‘fair’ in terms of bias. The entire two

case‐control studies were fair. Among the 90 case reports/case series
studies, 53 studies obtained ‘good’ quality, 34 studies matched the

‘fair’, and the rest three studies were in ‘poor’ quality. The overall

rating based on the 13 criteria among observation cohort/cross‐
sectional studies showed that 19 of the studies were of ‘good’ quality,

up to 50 studies were of ‘fair’ quality, and only 10 studies were of

‘poor’ quality. However, none of these studies were excluded from

our study (Tables S3 and S4).

4 | DISCUSSION

Since Covid‐19 has dramatically impacted every aspect of human life,
it is necessary to know the nature of this disease in detail. Many

studies and case reports have been published in major journals for

patients with/without travel history, whether from China or other

countries. These reports gave clues about unsolved questions,

including disease progression and expected outcomes, as well as

potential predisposing factors. We aimed to delineate the clinical

features, complications, laboratory diagnosis, treatment methods and

clinical outcomes. Thus, we can predict a better management option

through studying these items for each severity group.

In general, our systematic review (SR) has divided the severity of

Covid‐19 disease into five categories: mild to moderate, severe to

critical, pneumonia, survivor and death groups. We believe that these

different datasets can remove the heterogeneity resulted from

combining them into a single Covid‐19 group and help in better un-

derstanding the diversity of Covid‐19. We have included 171

different full‐texts, of whom 148 have entered the final analysis

between January and March 2020, which is considered higher rela-

tively similar to previous SRs Covid‐19 articles (Figure 1, Tables S3

and S4).36,37

Subsequently, we proved in our study that hypertension and

diabetes were the most common comorbidities associated with a

more frequent higher mortality rate, which was consistent with other

reports of Covid‐19.38‐41 In detail, the patients with severe to critical
and death group always had a higher mean pooled comorbidity rate

of hypertension were 0.32 and 0.48, respectively, compared to mild

to moderate patients 0.17. For diabetes, the measures were 0.19 and

0.23 compared to 0.08, respectively. Furthermore, we estimated ORs

for diabetes to be 0.31 for mild‐moderate versus severe‐critical and
0.06 for survivor versus non‐survivor groups and for hypertension

0.51 and 0.02 respectively (Figure S8 and S13 in Appendix 2).

Moreover, smoking was found to be a considerable risk factor for

severity 0.15 and death 0.12 mean pooled proportion (PP) of current

smokers compared to 0.1 for mild disease, which the PP reached

0.88. Reddy et al.42 has estimated the pooled risk ratio (RR) of

smoking to progress to severe or critical Covid‐19 disease to be 1.31

and for hospital mortality 1.26 in patients with smoking history.

Furthermore, cerebrovascular and cardiovascular could help in a

poorer prognosis of disease linked with critical illness (PP: 0.08, 0.12)

in and for non‐survivors (PP: 0.18, 0.23) in contrast to a mild‐
moderate group which showed the least association (PP: 0.01, 0.06)

respectively. The RR has calculated in another SR study to be 2.38

and 2.25 for mortality and 1.88 and 2.25 for severity accordingly

(Tables 1 and S5).43,44

The findings of vital signs presented that most indicators were

not a large range of differences among severity groups apart from

SpO2. Our study cannot support the notion that tachypnea and

tachycardia have a solid relation to severe disease and death. How-

ever, results from other studies showed that tachyarrhythmia is

among severity levels was higher.45 SBP and DBP were observed as

significant indicators for mortality in Covid‐19 but not in our study.46

The best marker for severeness was SpO2, with a mean estimated at

92.36 in critically severe compared to 97.02 mild patients. Moreover,

the same study was counted as a risk factor for mortality which

agreed with our study findings [ raw mean: 85.76 for mortality

compared to 89.9 for survival] (Table S6).46

The emergence of symptoms was noticed in an escalating

manner in the group of mild and moderate symptoms, pneumonia,

severe and critical to the group of non‐survivors. The major clinical

features noted were fever and cough, consistent with other SRs.47,48

Besides, we detected that dyspnea, chest pain and anorexia were

relatively ominous clinical signs for the seriousness of the disease and

mortality. These findings were indeed the same as the recent WHO

classification of Covid‐19 severity. Alizadehsani et al.49 has estimated
the significant value of the p‐value of anorexia as a risk factor for

mortality to be 0.04 in a prospective study compared to healthy in-

dividuals. Regarding respiratory imaging features, bilateral GGO

involvement with multiple mottling is the most common radiological

feature in our SR., with a little higher proportion of lesions seen on

the right lung. These findings resemble imaging features of other

reports (Tables 2, 3 and S7).36,50

Consequently, our analysis has broadly distinguished the labo-

ratory investigation results in terms of severity and mortality.

10 of 15 - MINH ET AL.
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Firstly, we realised that Covid‐19 didn’t largely affect the hepatic

function with a slight or no increase of liver enzymes in most cases.

However, secondary end liver damage may be seen in dead in-

dividuals with 74% with hypoalbuminemia, 43% with increased ALT,

and 53.84 in the raw mean of AST. Peishan et al.51 has measured

them to be −4, 5.07, 14.26, respectively, in mean difference with

significant outcomes (p‐value <0.05). Overall, Covid‐19 patients

have an increase in CK, CRP, procalcitonin, LDH, Urea, creatinine,

D‐dimer, PT, ESR, IL‐6, neutrophils, and total WBCs and a decrease

in pO2/FiO2, pO2, lymphocyte, and PLT values in critical and non‐
survivor groups compared to other groups. A similar pattern of

laboratory features has been identified in previous SRs (Tables S8

and S9, Figures 3 and 4).39,50

Considerably, although we found in our analysis, the most com-

mon treatment used was antiviral and antibiotic drugs. The increasing

rate of using corticosteroids, ECMO, NIV, CKRT, MIV, immunoglob-

ulin and oxygen therapy was distinctly witnessed in severity and

mortality groups as rescue treatments. The efficacy of these treat-

ments was discussed in a network configuration by Siemieniuk et al.52

who proved that increased corticosteroid use in mechanical ventila-

tion could reduce fatality risk (Table S10). For the impact of anti‐
hypertensive drugs (ACEIs/ARBs), several authors found that ACEI/

ARB use has no association with increased in‐hospital severity or

mortality.53,54 We only included a single study that reported the

incidence among Covid‐19 discharged/death patients. But it doesn`t

showed any association to the mortality (p‐value > 0.99).55 Even

better, Zhang et al. suggested lower all‐cause mortality in ACEI/ARB

using inpatient compared with non‐users.56 The explanation could be
that ACEI or ARB therapy relates to decreased peak viral load,

improved CD3 and CD4 count, and lower levels of IL‐6 in peripheral

blood, hence lower the rate of severe diseases.57

Many studies have shown that various complications, including

multisystem organ failure, including acute respiratory, cardiac, renal

failure and even mortality, are in line with current reports.58‐61,63

Our results also showed ARDS, heart injury, septic, AKI were com-

mon complications in non‐survivor and severe to critical and

occurred much less often in the mild disease and survivor groups

(Table S11).

Our outcomes of interest are restricted to adults‐only studies,

which showed symmetry with our previous findings in Table S12.

However, heterogeneity was still high for non‐specified reasons. Most

of the previous SRs reported the same heterogeneity even with

including only adults into their analysis system.47 It indicated that the

Covid‐19behaviour patternwas so hard to be predicted. However, our
study can present a new approach for classifying this disease through

different datasets of severity, pneumonia, and dying patients.

4.1 | Limitations of our study

The studies included in our review were heterogeneous. Some

included studies lack a detailed patient history, particularly in clinical

features or criteria of suspicion. Values missing due to incompleteT
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data presented in some results can be considered a limitation in our

SR. However, our severity grading has reduced heterogeneity. Be-

sides, uncontrollable factors of different ages, gender, ethnicity,

comorbidities and people’s normal physiological and psychological

response to multiple genetic variants of SARS‐CoV‐2 in most of the

included studies could play a role. The rapid rise in recent publica-

tions of Covid‐19 could be lost in our search after the exact dates we
set. However, the main point of our study is to reproduce the

epidemiology and clinical symptoms of Covid‐19 with more acces-

sible key evidence of severity shaped by the environment based on a

meta‐analysis.

5 | CONCLUSION

Covid‐19 has been established in various severity forms and char-

acteristic groups such as pneumonia and fatal cases, which are

distinguished in our data. The current study provides a comprehen-

sive guide for the health professionals on what to expect from Covid‐
19 patients. It will help to develop suspicious criteria and a more

effective screening tool for patients' contacts. The findings shed light

on the possible involvement of the gastrointestinal tract in the

pathogenesis, with more attention given to any related symptoms

that may precede fever and cough so far. Updated suspicion criteria

should be made with associated cost‐benefit‐oriented screening

protocols and prompt isolation of the confirmed patients.
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