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1  | INTRODUC TION

First identified in December 2019 as a cause of pneumonia in Wuhan 
China, the coronavirus disease 2019 (COVID-19) has become a global 
pandemic.1 As of June 2020 there are over 9 million cases worldwide 
and it is responsible for nearly 470  000 deaths.2 As this is a new 

disease, literature which scientists, clinicians and politicians could 
rely on to determine how best to control the spread of the virus and 
manage infected patients was limited and largely based on experi-
ence drawn from managing or other respiratory virus pandemics.

In the efforts to quickly understand this virus there has been an 
exponential growth of literature on COVID-19 over a relatively short 
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Abstract
Background: The 2019 coronavirus disease (COVID-19) has become a global pan-
demic and the published literature describing the virus has grown exponentially.
Methods: We conducted a systematic review of the literature to identify the symp-
toms, comorbidities present, radiological features and outcomes for adults testing 
positive for COVID-19 admitted to hospital. The results across multiple studies were 
numerically pooled to yield total estimated.
Results: A total of 45 studies were included in this review with 14 358 adult partici-
pants (average age 51 years, male 51%). The pooled findings suggest that the most 
common symptom among patients was fever (81.2%) followed by cough (62.9%), 
fatigue (38.0%) and anorexia/loss of appetite (33.7%). The comorbidities that were 
most prevalent among patients with the virus were hypertension (19.1%), cardio-
vascular disease (17.9%), endocrine disorder (9.3%) and diabetes (9.2%). Abnormal 
chest X-ray findings were present in 27.7% of patients and ground-glass opacity was 
demonstrated on chest computerized tomography in 63.0% of patients. The most 
frequent adverse outcomes were acute respiratory distress syndrome (27.4%), acute 
cardiac injury (16.2%) and acute kidney injury (12.6%). Death occurred in 8.2% of 
patients and 16.3% required intensive care admission and 11.7% had mechanical ven-
tilation. Bacterial or secondary infections affected 8.5% of patients and 6.9% devel-
oped shock.
Conclusions: COVID-19 most commonly presents with fever, cough, fatigue and ano-
rexia and among patients with existing hypertension and cardiovascular disease. It 
is important as serious adverse outcomes can develop such as acute respiratory dis-
tress syndrome, acute cardiac injury, acute kidney injury and death.
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time span.3-7 At the same time, there have been numerous reports 
from experts within their respective clinical disciplines providing 
opinions based on the interpretation of the limited published liter-
ature.8,9 The few reviews published have limitations including not 
being systematic in nature,10 including a small number of studies11 or 
including studies with low patient number including case reports and 
small patient case series.12

In view of the urgent need to understand the literature and in-
form practice, we aimed to determine systematically the evidence 
from studies of more than 100 adult patients that reported clinical 
features and outcomes of those affected by COVID-19. As this virus 
affects patients from all settings such as community and hospitals, 
we pooled the findings of the individual studies to gain an estimate 
of how it affects the population as a whole.

2  | METHODS

We conducted a systematic review of the literature to identify the 
symptoms, comorbidities present, radiological features and out-
comes for adults testing positive for COVID-19 admitted to hospital.

2.1 | Inclusion criteria

We included studies that evaluated adults with a laboratory con-
firmed diagnosis of COVID-19. The studies also had to report infor-
mation on one or more of the following: clinical features of patients, 
comorbidities of patients, radiological findings for patients and out-
comes for patients. In addition, we required that the sample size of 
the studies be greater than 100 patients so that less common symp-
toms would be captured and there would be sufficient sample size 
for calculating adverse event rates. There was no restriction based 
on language of study and Google Translate was used to convert stud-
ies from Chinese journals to English.

2.2 | Search strategy

We searched MEDLINE and EMBASE using OVID on 26 April 2020. We 
used the following broad search terms in our search strategy: (“COVID-
19” OR “2019-nCoV” OR “SARS-COV-2” OR “Wuhan coronavirus” OR 
“novel coronavirus” OR “new coronavirus”) AND (“clinical features” OR 
“presentation” OR “symptoms” OR “clinical course” OR “clinical charac-
teristics” OR “outcomes” OR “complications” OR “ventilation” OR “in-
tubation” OR “recovery” OR “death” OR “mortality” OR “survival”). We 
limited the search results to studies published in 2019 or 2020.

2.3 | Study selection and data extraction

Because of the initially large number of studies the search terms 
returned, we screened study titles and abstracts in independent 

pairs (SB and JM, JT and CSK and DD and CWW) to assess the po-
tential for each study to meet the inclusion criteria. Full articles of 
potentially relevant studies were retrieved and reviewed for inclu-
sion. Studies where there were discrepancies regarding inclusion 
were reviewed in detail and decisions about inclusion were made by 
consensus. Data were extracted by SB and JT and checked by CSK. 
The data were collected on study design, country, year when it took 
place, number of participants, mean/median age of participants, % 
male, patient inclusion criteria, symptoms, comorbidities, radiologi-
cal findings, follow-up and adverse outcomes. We further collected 
data on admission criteria, criteria for starting oxygen and renal dis-
ease (acute kidney injury, end-stage renal failure and dialysis). Risk 
of bias was performed based on the Ottawa-Newcastle scale13 with 
studies being assessed out of a maximum of 7 stars over three differ-
ent domains: selection, comparability and outcome.

2.4 | Data analysis

Data were extracted and presented in Tables. Statistical pooling ac-
cording to methods by Kwok et al14 Pooled results were presented 
in Figures for patient symptoms, comorbidities, radiological findings 

What’s known

•	 First identified in December 2019 as a cause of pneu-
monia in Wuhan China, the coronavirus disease 2019 
(COVID-19) has become a global pandemic.

•	 As this is a new disease, literature which scientists, cli-
nicians and politicians could rely on to determine how 
best to control the spread of the virus and manage in-
fected patients was limited and largely based on expe-
rience drawn from managing or other respiratory virus 
pandemics.

What’ new

•	 Our review of 45 studies shows that majority of the lit-
erature is currently dominated by reports from China 
and whether the results are generalisable to other coun-
tries is uncertain.

•	 The symptoms of patients with COVID-19 are very het-
erogeneous as there are population with common fea-
tures like fever and cough as well as those which are 
asymptomatic or have atypical symptoms such as loss of 
taste/smell.

•	 Death occurred in 8.2% of hospitalised patients but 
many suffered from acute respiratory distress syn-
drome, acute cardiac injury and acute kidney injury 
and required intensive care admission and mechanical 
ventilation.
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and outcomes along with the number of studies and number of pa-
tients that were pooled.

3  | RESULTS

A total of 45 studies3-7,15-54 were included in this review (Figure 1).
The descriptions of the study design and patient characteristics 

are shown in Table 1. There were 40 retrospective cohort studies, 
2 prospective cohort studies, 1 cross-sectional study and 2 cohort 
studies of unclear design. All of the studies originated from China 
except for two studies from the United States and one multicentre 
European study which took place in Belgium, France, Italy and Spain. 
The studies included a cumulative total of 14  358 patients which 
ranged from 101 to 1590 from each individual study. Among the 
studies that reported mean age and sex of the participants, the av-
erage across the studies was 51 years and the proportion of male 
patients was 51%. All patients had laboratory confirmed COVID-19 
infection. Majority of studies did not report the exact criteria for 
admissions to hospital and the criteria for starting oxygen therapy 
(Table S1).

The quality of the included studies is shown in Table S2. All in-
cluded studies were graded to be 4 to 6 stars out of a maximum of 7.

The symptoms reported by patients with COVID-19 are de-
scribed for each study in Table S3. Collectively pooled, the most 
common symptom among patients was fever (81.2%) followed by 
cough (62.9%), fatigue (38.0%) and anorexia/loss of appetite (33.7%) 
(Figure 2). More than one in five patients had shortness of breath 
(26.9%), anosmia/loss of taste (25.4%) and sputum/expectoration 
(24.2%). Only 2.8% of patients were asymptomatic. Other symptoms 

commonly reported but only from single studies are shown in 
Figure 3 and prevalent symptoms included weakness (85.0%), facial 
pain/heaviness (36.9%) and ear pain (14.6%).

The comorbidities of patients with COVID-19 are shown for each 
study in Table S4. The most common comorbidities among these pa-
tients after pooling the studies was hypertension (19.1%), cardiovas-
cular disease (17.9%), endocrine disease (9.3%) and diabetes (9.2%) 
(Figure 4). Patients with a smoking history represented 8.3% of the 
pooled cohort. The descriptions of acute kidney injury, end-stage 
renal failure or dialysis use is shown in Table S5.

The findings from chest X-ray and computerized tomography 
(CT) scans are reported for each study in Table S6. The pooled 
results suggest that 27.7% of patients had abnormal chest X-rays, 
79.9% had bilateral changes on chest X-ray or CT scans and 63.0% 
had ground-glass opacities on imaging (Figure 5).

The outcomes for patients with COVID-19 are presented in 
Table 2. Studies had follow-up of up to 31 days and the pooled re-
sults for outcomes are shown in Figure 6. The most common adverse 
outcome was acute respiratory distress syndrome (27.4%), acute car-
diac injury (16.2%) and acute kidney injury (12.6%). Death occurred 
in 8.2% of patients and 16.3% required intensive care admission 
while 11.7% had mechanical ventilation. Bacterial or secondary in-
fections affected 8.5% of patients and 6.9% developed shock.

4  | DISCUSSION

Our study has several key findings. First, the majority of the litera-
ture is currently dominated by reports from China and whether the 
results are generalisable to other countries is uncertain. Second, the 

F I G U R E  1   Flow diagram of study selection
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symptoms of patients with COVID-19 are very heterogeneous as 
there are populations with common features like fever and cough 
as well as those which are asymptomatic or have atypical symp-
toms such as loss of taste/smell. Third, cardiovascular diseases are 
the most common comorbidity in COVID-19 patients while other 
comorbidities such as diabetes, gastrointestinal disease and res-
piratory disease are present in less than 1 in 10 patients. Fourth, 
under a third of patients have abnormal chest X-ray and the majority 
of patients undergoing further imaging have bilateral changes and 
ground-glass opacities on CT scan. Finally, death occurred in 8.2% 
of hospitalised patients but many suffered from acute respiratory 
distress syndrome, acute cardiac injury and acute kidney injury and 
required intensive care admission and mechanical ventilation.

Our review adds to what is already known from existing studies. 
Our review identified three key studies: Garg et al,23 a study from the 
United States, Guan et al,25 a large cohort from China and Lechien 
et al,29 a multicentre European study. Consistent across these stud-
ies and our pooled results was fever being present in more than 80% 
of patients. However, the American cohort showed a much greater 
proportion of patients with shortness of breath (80% in Garg et al, 
27% in pooled analysis and 24% in Guan et al) and myalgia (34.4% 
in Garg et al, 14.4% in the pooled analysis and 17.5% in Guan et al) 
while diarrhoea was much lower in the Chinese study (4.2% in Guan 
et al, 13.1% in pooled analysis and 26.7% in Garg et al). Collectively 
these findings should be compared against the large observational 
study only published on a preprint server by Docherty et al which 

included 16,749 patients with COVID-19 at 166 hospitals in the 
United Kingdom.55 They found three clusters of symptoms which in-
clude respiratory, systemic and enteric and 17% required admission 
to high dependency or intensive care unit and 33% of patients died. 
By pooling the results from many studies, we reported the relative 
frequencies of individual symptoms but also built by evaluating the 
prevalence of less common symptoms such as anosmia/loss of taste, 
altered consciousness/confusion, palpitations and weakness. For 
outcomes, admissions to intensive care was 16% from the pooled 
analysis which was similar to the 17% reported by Docherty et al but 
death rates were much lower at 8.2% (33.3% died in Docherty et al). 
We also highlight other outcomes such as acute cardiac injury and 
acute kidney injury which are not uncommon as they affect 16.2% 
and 12.6% of patients, respectively. Also, the pooled findings from 
imaging suggest that many patients have bilateral changes and the 
majority have ground glass opacities.

While use of the Ottawa-Newcastle quality evaluation has clas-
sified many studies as of reasonable quality there are a few import-
ant considerations because the majority of studies are from China. 
Despite recent reforms to reduce healthcare inequalities, there re-
mains a proportion of patients who require but do not receive hos-
pital care mainly for financial reasons.56 Therefore, the population 
that present and are captured in the Chinese studies may not gen-
eralisable to other countries, especially those with universal access 
to free healthcare. In China, patients may also receive both Western 
and/or traditional Chinese medications.57 The use of alternative 

F I G U R E  2  Symptoms reported from multiple studies of adults hospitalized with COVID-19
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F I G U R E  3  Symptoms reported from single studies of adults hospitalized with COVID-19

F I G U R E  4   Comorbidities reported from multiple studies of adults hospitalized with COVID-19
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medicine may affect the timing of presentation and consequently 
the severity of symptoms when patients with COVID-19 present to 
hospital. It is possible that patients who fail to improve on traditional 
Chinese medicine may present to hospitals thus skewing the data 
towards patients that are more symptomatic and have higher ad-
verse event rates because of delay in presentation. In addition, it has 
been reported that information on COVID-19 is tightly controlled on 
Chinese social media and censorship of COVID-19 content started 
at early stages of the outbreak and continue to expand.57 It is un-
clear how reflective the published literature compared with actual 
practice because of this regulation and censorship. Finally, there are 
some concerns about the rigorousness of research practices in China 
as many researchers felt pressure to publish articles as quickly as 
possible and this has led to proliferation of research malpractice.58

Our study focused on adult patients who were admitted to hospi-
tal with COVID-19 but is likely not reflective of the entire population 
with the virus. There are many people affected with the virus that 
are asymptomatic or less symptomatic to the extent that they can re-
main in the community and do not present to hospital (in the hospital 
population pooled only 2.8% were asymptomatic). Furthermore, fac-
tors such as lockdown, self-isolation and community treatment are 
not reflected in these studies. This makes capturing the true impact 
of COVID-19 on adults challenging as the hospital population only 
potentially represents the more severe end of patients affected.

A major challenge of the current study was to ensure that the 
population that was pooled did not count patients from the same 
hospital. Many of the included studies in this review took place in 
Wuhan hospitals the epicentre of the virus outbreak. We therefore 

had to be careful and analyse which individual hospitals contrib-
uted to the reported findings. We took the approach of including 
the studies with the greatest number of patients because this would 
most likely include the most recent data in the pooled analysis.

We observed significant heterogeneity in the follow-up period 
for the included studies which ranged from only in-hospital events 
to at least 34 days postdischarge. While we expect that mortality 
risk would be greatest at time of hospitalisation for the acute illness, 
there is still risk of mortality when discharged from hospital espe-
cially when patients are discharged for self-isolation or they are dis-
charged before complete symptom resolution. A key consideration 
which we are unable to capture is the discharge criteria at each hos-
pital as this may affect mortality rates in the community after hos-
pitalisation. This is further complicated by hospital policies that may 
have changed depending on the timing of the epidemic when the 
study took place. Mortality and outcomes for patients with COVID-
19 depend on the duration of follow-up and the time point of the 
epidemic when the study occurred.

As the pandemic continues to progress, the challenge has and 
will remain in detecting COVID-19 cases and identifying local out-
breaks as early as possible to prevent spread and secondary out-
breaks. The common symptoms of patients who present to hospital 
as seen in this review include fever, cough, fatigue and anorexia or 
loss of appetite. However, we have shown that there are many other 
symptoms such as anosmia/loss of taste, weakness and facial/ear 
pain that appear in patients affected by the virus. More understand-
ing is needed as to the timeline of symptomatology and disease pro-
gression with COVID-19 is not known. We expect that some patients 

F I G U R E  5   Changes on imaging reported from multiple studies of adults hospitalized with COVID-19
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TA B L E  2   Follow-up and outcomes for patients with COVID-19

Study ID Follow-up Outcomes

Cai 2020 31 days Death 3/298

Cao 2020 14 days Death 17/102. Intensive care admission 18/102. Acute respiratory distress syndrome 20/102. Acute 
cardiac injury 15/102. Acute kidney injury 20/102. Acute liver injury 34/102. Shock 10/102. Acute 
infection 17/102. Arrhythmia 18/102. Lymphopenia 78/102

Chen 2020a 19 days Death 2/249. Intensive care admission 22/298

Chen 2020b 14 days Death 113/274. Acute respiratory distress syndrome 197/274. Type I respiratory failure 18/67. Acute 
cardiac injury 89/203. Heart failure 43/176. Hypoxic encephalopathy 24/274. Sepsis 179/274. Acidosis 
8/67. Alkalosis 19/76. Acute kidney injury 29/274. Disseminated intravascular coagulation 21/274. 
Hyperkalemia 62/274. Shock 46/ 274, acute liver injury 13/274, gastrointestinal bleeding 1/274

Deng 2020a None Death 109/225. Acute respiratory distress syndrome 108/225, acute cardiac injury 66/225, acute 
kidney injury 20/225, shock 123/225, disseminated intravascular coagulation 7/225

Deng 2020b 20 days Intensive care admission 26/112. Mechanical ventilation 28/112. Extracorporeal membrane 
oxygenation 3/112. Death 14/112

Du 2020 None Death 21/179

Fan 2020 19 days Remained severe/critically ill 10/148. Death 1/148

Feng 2020 31 days Remained in hospital 23/476. Death 38/476. Secondary bacterial infection 35/410

Guan 2020a None Remained in hospital 1029/1099. Death 15/1099. Intensive care unit admission 55/1099. Mechanical 
ventilation 67/1099. Acute respiratory distress syndrome 37/1099, acute kidney injury 6/1099, septic 
shock 12/1099, disseminated intravascular coagulation 1/1099

Guan 2020b None Death 50/1590. Intensive care admission 90/1590. Invasive ventilation 50/1590

Guo 2020 3 days Death 21/174

Han 2020a 18 days No significant difference in hospital stay amongst patients with digestive only symptoms vs digestive 
and respiratory symptoms (24.4 ± 5.1 vs 23.9 ± 2.4, P = .868)

Han 2020b 34 days Death 24/273

Lechien 2020 None Olfactory dysfunction persisted following clinical resolving of other symptoms in 63% patients

Li 2020a 15 days Death 2/225

Li 2020b 26 days Death 90/545. Acute respiratory distress syndrome 210/549. Cardiac injury 119/549. Liver dysfunction 
106/549. Acute kidney injury 95/549. Bacteremia infection 38/549. Disseminated intravascular 
coagulation 38/549. Hyperglycemia 181/549

Liu 2020a None Remained in hospital 44/137. Death 16/137

Liu 2020b None Death 33/245

Lu 2020 None Seizure-like symptoms 2/304. Brain insults or metabolic imbalances 84/304. Death 10/304. Septic 
shock 5/304. Hypovolemia or cardiac problems 3/304

Mo 2020 10 days Readmission within 10 days 70/155

Pan 2020 28 days Death 37/204. Intensive care admission 16/204

Tian 2020 None Remained in hospital 214/262. Death 3/262

Wan 2020 None Remained in hospital 120/135. Death 1/135. Acute respiratory distress syndrome 21/135. Acute cardiac 
injury 10/135. Acute kidney injury 5/135. Secondary infection 7/135. Shock 1/135

Wang 2020a 5 days Remained in hospital 76/149. Death 0/149

Wang 2020b 10 days Remained in hospital 819/1012. Death 0/1012

Wang 2020c 28 days Remained in hospital 215/339. Death 76/339. Acute respiratory distress syndrome 71/339. Acute 
cardiac injury 70/339. Cardiac insufficiency 58/339. Acute kidney injury 27/339. Liver enzyme 
abnormalities 86/339. Bacterial infection 143/339. Shock 8/339. Arrhythmia 35/339

Wang 2020d None Death 7/116

Wang 2020f 11 days Remain in hospital 78/125. Death 0/125. Intensive care admission 19/125. Mechanical ventilation 
4/125. Acute respiratory shock distress syndrome 6/125. Secondary infection 6/125

Wang 2020g 4 days Remained in hospital 85/138. Death 6/138. Intensive care admission 36/138. Mechanical ventilation 
6/138. Acute respiratory distress syndrome 12/138. Acute cardiac injury 10/138. Shock 12/138. 
Arrhythmia 23/138

Xu 2020 4 days Remained in hospital 45/187. Death 28/187. Bacterial infection 23/187. Fungal infection 2/187

(Continues)
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present early to hospital while other wait for further symptoms to 
develop or increase in the severity of symptoms before coming to 
hospital. As treatments are being developed and used in practice 
such as dexamethasone (RECOVERY trial)59 informing the public 
and clinicians of the range of symptoms of COVID-19 is important 
so that patients with the virus can be identified quickly and they can 
undergo treatment before it progresses or spreads uncontrollably 
within local communities.

At the time of our search for this review, most of the litera-
ture on COVID-19 were based on studies in China as the findings 
reported reflect those early in the COVID-19 pandemic. This is 
reflected by the inclusion of 42 studies from China (93.3%) in the 
current review. A notable study from the Boston area which was 
subsequently published on data early in the pandemic, showed 
that patients hospitalised with COVID-19 were frequently from the 
most vulnerable socioeconomic groups and often required inten-
sive care. Furthermore, among those who survive COVID-19 there 

Study ID Follow-up Outcomes

Yan 2020 None Admitted 26/128

Yao 2020 21 days Intensive care admission 17/108. Acute respiratory distress syndrome 45/108. Acute cardiac injury 
8/108. Acute kidney injury 16/108. Sepsis 35/108. Septic shock 6/108

Zhang 2020b 3 days Improvement in clinical status 251/663. Death 25/663

Zhang 2020d 5 days Discharged 42/221. Remained in hospital 167/221. Death 12/221. Acute respiratory distress syndrome 
48/221. Acute cardiac injury 16/221. Acute kidney injury 10/221. Shock 15/221. Arrhythmia 22/221. 
Bacterial infection 17/221. Fungal infection 7/221

Zhoa 2020b 7 days Discharged 42/118. Remained in hospital 76/118

Zhou 2020 None Death 54/191. Intensive care admission 50/191. Acute respiratory distress syndrome 49/191. 
Respiratory failure 103/191. Acute cardiac injury 33/191. Heart failure 44/191. Acute kidney injury 
28/191. Septic shock 38/191. Sepsis 112/191. Coagulopathy 37/191. Secondary infection 28/191. 
Hypoproteinemia 22/191. Acidosis 17/191. Mechanical ventilation 33/191

TA B L E  2   (Continued)

F I G U R E  6   Adverse outcomes reported from multiple studies of adults hospitalized with COVID-19
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is substantial need for postacute care as 10% are readmitted.60 
Recently there has been a growth of literature on COVID-19 outside 
of China but among case-series literature majority are from China 
(54.0%).61

This systematic review has several limitations. First, 44 of the 
included studies were retrospective and observational in nature. 
Second, there were inconsistent reporting among the studies; 
this was especially true for the imaging features of COVID-19, 
where findings ranged from including normal or abnormal to chest 
X-rays or chest computer tomography studies to studies provid-
ing changes per lung lobe. Third, all studies included in this re-
view were of short follow-up duration (maximum of 34 days) thus 
long-term follow-up information is, understandably, limited at 
present. Fourth, these findings are only generalisable to the hos-
pital patients who were tested positive and it is possible that some 
patients have a false negative test and there may also be many pa-
tients in the community who are not tested so the true incidence 
and prevalence of COVID-19 is unknown. Finally, our review was 
searched at the end of April and the results largely reflect those 
from early on in the COVID-19 pandemic. As a result, many or the 
atypical symptoms such as loss of smells is only reported by a few 
studies.

5  | CONCLUSIONS

Fever, cough, fatigue and anorexia are common symptoms of 
COVID-19 which frequently present in patients with existing hyper-
tension and cardiovascular disease. Serious adverse outcomes as-
sociated with COVID-19 infection include acute respiratory distress 
syndrome, acute cardiac injury, acute kidney injury and death.
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