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Background
Considering the COVID-19 pandemic that emerged in 
2019, several mutations have been responsible for the 
generation of many types of variants of coronavirus. In 
this scenario, this review aims to find in the literature 
an association between the severity of symptoms with 
the different SARS-CoV-2 variants in human adults. The 
results found in three studies showed that the Omicron 
variant causes less severe disease when compared with 
the Delta variant, and that the Beta variant showed low 
hospitalization-ICU risk and hospitalization-fatality risk. 
However, no study presented a specific relation between 
the symptoms and the SARS-CoV-2 variant, just the level 

BMC Infectious Diseases

*Correspondence:
Fernando Antônio Costa Xavier
fxavier@pucrs.br
1Brain Institute of Rio Grande do Sul (InsCer), Porto Alegre, Brazil
2Post Graduation Program in Geriatrics and Gerontology, Pontifical 
Catholic University of Rio Grande do Sul, Porto Alegre, Brazil
3Post Graduation Program in Medicine and Health Sciences, Pontifical 
Catholic University of Rio Grande do Sul, Porto Alegre, Brazil
4Graduate Program in Medicine, Pontifical Catholic University of Rio 
Grande do Sul, Porto Alegre, Brazil
5Graduate Program in Pharmacy, Pontifical Catholic University of Rio 
Grande do Sul, Porto Alegre, Brazil

Abstract
The first outbreaks of coronavirus CoV, SARS-CoV and MERS-CoV have occurred in China and Saudi Arabia over 
the past decade, respectively. From the end of 2019, a great battle began by the world scientific community 
against SARS-CoV-2, the virus that caused COVID-19, a pathology that generated devastating consequences on all 
existing continents. Several mutations have already been detected in the structure of the virus, which have been 
responsible for the generation of many types of variants since the detection of the first COVID-19 virus identified in 
China. The worrisome mutations arising from the first genome of SARS-CoV-2 have been intensively studied. Some 
mutations increase the transmissibility of the disease through Spike, the protein responsible for binding the virus in 
the human cell. Among the numerous strains, the most discussed are called by the WHO as “variants of concern”. 
This study aims to review if COVID-19 severity may be variant dependent. Our study found tree publications that 
associate severity of COVI-19 symptoms to different SARS-CoV-2 variants. The most part of publications do not 
establish which variant is being expressed during studies. More studies with this focus are needed for a better 
understanding of the disease and respective variants.
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of the disease severity caused by it. Therefore, more stud-
ies with this focus are needed for a better understanding 
of the disease and respective variants.

Introduction
In 1968, under an electron microscope, a team of virolo-
gists [1] visualized a new group of viruses with a mor-
phological feature reminiscent of the solar corona. 
Previously, they were classified as belonging to the myxo-
virus group, but it was from this more detailed study of 
their morphology that they were differentiated and estab-
lished as a separate genus known as coronaviruses [2].

The Coronaviridae were classified as a monogenic fam-
ily of ether-labile, pleomorphic enveloped viruses belong-
ing to the order Nidovirales. This order also includes the 
families Arteriviridae, Mesoniviridae and Roniviridae [3, 
4].

The first human coronaviruses (HCoVs) have been 
known since the late 1960s, when HCoV-229E and 
HCoV-OC43 were first isolated. These HCoVs are alpha-
coronaviruses and are distributed worldwide. They can 
generate common cold symptoms such as headache, 
sneezing, malaise and sore throat that last for about two 
weeks and are predominantly transmitted during winter.

Nidoviral viruses have large genomes, and some have 
the largest recognized ribonucleic acid (RNA). Within the 
Nidovirus families, the main distinctions are the num-
ber, type, and size of structural proteins. Coronaviridae 
has about 15,000–30,000 nucleotides with a molecular 
weight between 5 × 106 and 7 × 106, containing a single-
stranded genomic RNA with a diameter ranging from 60 
to 220 nm [3, 4]. There are four subgroups in the corona-
virus family: alpha, beta, gamma, and delta-coronavirus. 
Alpha and beta primarily originate from bats, while pub-
lished studies report that gamma and delta viruses origi-
nate from pigs and birds [4].

The first coronavirus outbreak occurred in 2002 in 
Guangzhou, China. Studies indicate that SARS-CoV 
was a virus that mainly hit bats that transmitted it to a 
mammal called civet (the intermediate host) and this 
last used to infect humans. None of these species would 
coexist in the same place and time, however, animal mar-
kets offered this opportunity as animals were placed in 
stacked cages while still alive, causing fluids and drop-
pings to leak between species [5].

Consequently, the virus was able to jump from one spe-
cies to another, evolving and adapting along the way [5]. 
The final product was an outbreak that caused the infec-
tion of 8,096 people in 30 countries and 774 deaths with 
Severe Acute Respiratory Syndrome Coronavirus (SARS-
CoV) (about 9% of the fatality rate) [6]. It is estimated 
that each infected person could transmit the virus to two 
secondary cases. The incubation period of the disease 

caused by SARS-CoV can occur from 4 to 7 days and the 
peak of viral load occurs on the 10th day of illness [7].

In 2004, HCoV-NL63 was discovered in the Neth-
erlands, causing symptoms such as runny nose, con-
junctivitis, fever, and bronchiolitis, with a peak in early 
summer. Also, in 2004, HCoV-HKU1 was isolated in 
Hong Kong. This virus caused acute asthmatic exacerba-
tion and mild respiratory illness [7].

Considering the mild sintomatology caused by HcoVs 
in the meantime, they are classified as community-
acquired viruses well adapted to humans. Moreover, they 
are less likely to mutate and cause serious disease, are less 
virulent and therefore cannot easily generate a pandemic 
frame.

In 2012, a new human coronavirus emerged in the 
Middle East, generating the Middle East Respiratory Syn-
drome-CoV (MERS-CoV) and until August 2014 it was 
responsible for 855 cases with a fatality rate of almost 
40%, according to the European Center for Diseases. Pre-
vention and control [8].

Lately, SARS-Cov-2 dated December 2019, in Wuhan, 
China, had been identified [7].

Clinical studies showed in SARS-CoV-2 patients’ fever, 
shortness of breath, non-productive cough, headache, 
dyspnea, myalgia, fatigue, lymphopenia, radiographic 
evidence of pneumonia and acute lung injury. In most 
patients, chest CT revealed a distribution of ground-glass 
opacities in both lungs. This acute lung injury could often 
lead to hypoxemic respiratory failure, ARDS, and ulti-
mately death [5]. Compared to the initial SARS-CoV, the 
transmission rate of SARS-CoV-2 is higher, and this is a 
result attributed to genetic recombination in S protein, 
in the region of the spike protein binding site of SARS-
CoV-2 [9]. In late 2020, the World Health Organization 
prompted some criteria to variants classification, sepa-
rating the variants of interest and variants of concern in 
order to monitor the SARS-CoV2 behaviour. In 2024 The 
World Health Organization (WHO) lauched the Corona-
virus Network (CoViNet) to help detection and tracking 
the variants. In this context, the virus spread and chroni-
cally infected individuals symptoms could be observed.
In march 2023 WHO uptadet this system. According 
to updated data from March 2024, COVID-19 caused 
7,037,007 deaths globally.

In order to be considered a variant of interest, the vari-
ant must meet the following criteria working definition 
(updated 15 March 2023) by WHO: a SARS-CoV-2 vari-
ant with genetic changes that are predicted or known to 
affect virus characteristics such as transmissibility, viru-
lence, antibody evasion, susceptibility to therapeutics and 
detectability; and identified to have a growth advantage 
over other circulating variants in more than one WHO 
region with increasing relative prevalence alongside 
increasing number of cases over time, or other apparent 
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epidemiological impacts to suggest an emerging risk to 
global public health. In addition, to consider the classifi-
cation “variant of concern” there is more one criterion to 
consider as detrimental change in clinical disease sever-
ity; or change in COVID-19 epidemiology causing sub-
stantial impact on the ability of health systems to provide 
care to patients with COVID-19 or other illnesses and 
therefore requiring major public health interventions; or 
significant decrease in the effectiveness of available vac-
cines in protecting against severe disease [10]. 

In the scientific field, systematic reviews are highly 
valued, considering that their evidence will be the focus 
of numerous guidelines and medical decisions. Often, 
however, for a reliable study, with rigorous methodologi-
cal requirements, an average time interval of two years is 
necessary [11]. Thus, there is a need for conformity of the 
studies to be analyzed, to meet the answers questioned 
by the scientific community.

Considering the COVID pandemic that emerged in 
2019, it took a global task force to provide clinical evi-
dence with substantiated results. In this set of events, 
several scientific studies emerged with exceptional speed, 
both in terms of clinical signs, treatment, and vaccination 
[12].

Methodology
Currently, it is known that quick assessments are essen-
tial; not being possible to fulfill all the criteria previously 
established by the research groups. In this way, for exam-
ple, COVID-19 studies became free in publications for 
viewing, reading and debates, even before peer review. 
This new strategy was defined as an efficient tool for the 
brief synthesis of new knowledge. Rapid Reviews (RRs) 
have been described as a type of knowledge synthesis 
with simplified and accelerated methods to complete the 
review more rapidly [13].

In 2015, the Rapid Review Methods Group (RRMG) 
attached to Cochrane was established and involved in 
research methods, including the development of stan-
dards for reporting RRs. In 2018, Cochrane’s Content 
Strategy identified the need to explore and, if necessary, 
produce RRs. To inform this work, RRMG conducted 
several research activities that culminated in the develop-
ment of interim recommendations for RR methods. Con-
sequently, some guidelines have been published for the 
elaboration of Rapid Reviews for analysis of urgent top-
ics of higher priority [13]. The Research question of our 
study is:

Is it possible to associate severity of symptoms with the 
different SARS-CoV-2 variants in human adults?

Health professionals with experience in the diagno-
sis and treatment of COVID-19 defined the eligibil-
ity criteria and issues of interest, in order to ensure that 
the research question is suitable for the interest of the 

scientific community. A protocol was developed with the 
review questions and inclusion/exclusion criteria and 
a diagram was developed to identify data and records, 
according to the suggested guideline report items for sys-
tematic reviews and meta-analyses (PRISMA), as shown 
in Fig. 1 [14].

Review articles that discuss signs and symptoms of 
COVID-19, in adult subjects with a positive test for 
COVID-19, were included, looking for evaluate the 
severity among variants. Publications reviewed were lim-
ited to the English language, according to the suggested 
guidelines of the Rapid Review design instructions char-
acteristics. Only Systematic Reviews and Meta-analyses 
were considered for the review, also according to the 
design suggestions for Rapid Review [13]. Two databases 
were used for research: Pubmed-MEDLINE and Embase.

PubMed-MEDLINE database
The term covid-19 as a free term presented 202,239 
results. The terms “Covid-19” were used together with 
their synonyms rescued by Mesh terms and the term 
“variant” OR “variants”.

The search strategy used was:
(“COVID-19“[Mesh] OR COVID 19 OR COVID-19 

Virus Disease OR COVID 19 Virus Disease OR COVID-
19 Virus Diseases OR Disease, COVID-19 Virus OR 
Virus Disease, COVID-19 OR COVID-19 Virus Infec-
tion OR COVID 19 Virus Infection OR COVID-19 Virus 
Infections OR Infection, COVID-19 Virus OR Virus 
Infection, COVID-19 OR 2019-nCoV Infection OR 2019 
nCoV Infection OR 2019-nCoV Infections OR Infection, 
2019-nCoV OR Coronavirus Disease-19 OR Coronavirus 
Disease 19 OR 2019 Novel Coronavirus Disease OR 2019 
Novel Coronavirus Infection OR 2019-nCoV Disease OR 
2019 nCoV Disease OR 2019-nCoV Diseases OR Dis-
ease, 2019-nCoV OR COVID19 OR Coronavirus Disease 
2019 OR Disease 2019, Coronavirus OR SARS Coronavi-
rus 2 Infection OR SARS-CoV-2 Infection OR Infection, 
SARS-CoV-2 OR SARS CoV 2 Infection OR SARS-CoV-2 
Infections OR COVID-19 Pandemic OR COVID 19 Pan-
demic OR COVID-19 Pandemics OR Pandemic, COVID-
19) AND (variant OR variants).

After the strategy, the filters of 19 years or older, 
human, English language, Systematic Review and Meta-
analysis, years: 2020–2021 were inserted. As results, 60 
articles were observed.

Embase database
The free term Covid-19 presented 392,496 results. The 
term “COVID-19” as a free term in Embase was referred 
to the most used synonym, through the controlled vocab-
ulary descriptor Emtree: “coronavirus disease 2019”.

2019 novel coronavirus disease; 2019 novel coro-
navirus epidemic; 2019 novel coronavirus infection; 
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Fig. 1  PRISMA protocol
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2019-nCoV disease; 2019-nCoV infection; coronavirus 
disease 2; coronavirus disease 2010; coronavirus disease 
2019 pneumonia; coronavirus disease-19; coronavirus 
infection 2019; COVID; COVID-19; COVID 19 induced 
pneumonia; COVID 2019; COVID-10; COVID-19; 
COVID-19 induced pneumonia; COVID-19 pneumonia; 
COVID-19; nCoV 2019 disease; nCoV 2019 infection; 
new coronavirus pneumonia; novel coronavirus 2019 
disease; novel coronavirus 2019 infection; novel corona-
virus disease 2019; novel coronavirus infected pneumo-
nia; novel coronavirus infection 2019; novel coronavirus 
pneumonia; paucisymptomatic coronavirus disease 2019; 
SARS coronavirus 2 infection; SARS coronavirus 2 pneu-
monia; SARS-CoV-2 disease; SARS-CoV-2 infection; 
SARS-CoV-2 pneumonia; SARS-CoV2 disease; SARS-
CoV2 infection; SARSCoV2 disease; SARSCoV2 infec-
tion; severe acute respiratory syndrome 2; severe acute 
respiratory syndrome 2 pneumonia; severe acute respi-
ratory syndrome coronavirus 2 infection; severe acute 
respiratory syndrome coronavirus 2019 infection; severe 
acute respiratory syndrome CoV-2 infection; Wuhan 
coronavirus disease; Wuhan coronavirus infection.

The search strategy used was the following: (‘coronavi-
rus disease 2019’/exp OR.

‘coronavirus disease 2019’) AND (‘variant’/exp OR vari-
ant) AND ([systematic review]/lim OR [meta analysis]/
lim) AND [english]/lim AND ([adult]/lim OR [aged]/
lim OR [very elderly]/lim) AND [humans]/lim AND 
[embase]/lim AND [2020–2021]/py. After the strategy, 
the filters of 18 years or older, human, English language, 
Systematic Review and Meta-analysis, years: 2020–2021 
were inserted. Ten articles were observed as results. It 
was established that only studies that specified the symp-
tom with the respective COVID-19 variant would be 
selected. Initially, two reviewers selected the studies for 

reading and analysis of inclusion and exclusion, having a 
third reviewer to analyze only the excluded abstracts and 
a fourth reviewer to analyze only the selected abstracts. 
Studies that could explore the symptoms generated by 
each variant were evaluated.

Results
A total of 60 studies was found, as shown in Fig. 1. One 
of these was excluded as it was a duplicate. From the 
remaining 59 studies, 52 were excluded after reading 
their title and abstract. Seven studies remained, of which 
4 were excluded after reading their full text. The results 
found in the 3 studies included are described beneath. All 
included research paper answered if there are differences 
in severity across SARS-CoV-2 variants. Main findings 
are summarized in Table 1.

Yu et al. 2022 [15] reports that asymptomatic SARS-
CoV‐2 Omicron infection is 25.5% (95% CI 17.0–38.2%), 
and the pooled proportion of nonsevere disease is 97.9% 
(95% CI). The proportion of asymptomatic Omicron 
infection and nonsevere disease is significantly higher 
than those of Delta variant 8.4% (95% CI 4.4–16.2%) and 
91.4% (95% CI 87.0–96.0%) respectively. The study was 
conducted in five different groups, dived into: 18–65 
years, pregnants, 0–20 years (children and adolescents), 
patient with solid organ transplant recipients and > 60 
years (elderly); and another division based on the symp-
tomatology as: asymptomatic, nonsevere COVID-19 
(patients with the absence of any criteria for severe or 
critical COVID-19), severe COVID-19 (patients requir-
ing oxygen saturation < 90% on room air, signs of severe 
respiratory distress or expressing signs of pneumonia) 
and critical COVID-19 (patients meeting the criteria for 
acute respiratory distress syndrome, having sepsis,, septic 
shock, or other conditions that would require the provi-
sion or life-sustaining therapies such as vasopressor or 
mechanical ventilation therapy).

Wiedernmann et al., 2023 [16] found that SARS-CoV-2, 
in people up to 20 years of age infected with Omicron 
mostly experienced mild disease and the symptoms expe-
rienced did not vary widely between other variants of 
concern (VOCs). The authors also reported that while 
Alpha does not appear to result in more severe COVID-
19 disease, both Alpha and Delta had similar risks in 
children for experiencing symptoms after 28 days of 
infection. Compared to other variants, Gamma had more 
severe infections (compared with pre-VOC variants). 
Also, Omicron was less severe than Delta variant. The 
authors classified the patient’s symptomatology as: mild 
or asymptomatic disease (not hospitalized), moderate 
disease (hospitalized, but no require of intensive care|), 
and severe disease (hospitalized and with necessity of 
intensive care).

Table 1  Findings summary by author
Article (author/
year)

Summary of Findings

Yu et al., 2022 Omicron and Delta infections were found 
nonsevere in 97.9% and 91.4% respectively. Both 
infections were found to be asymptomatic in 
25.5% and 8.4% of the cases respectively.

Wiedermann et al., 
2023

Omicron: People up to 20 years of age mostly 
experienced only mild infection. Alson Omicron 
was found to be less severe than Delta.
Alpha and Delta had similar risks in children for 
experiencing symptoms after 28 days of infection.
Gamma variant was reported to cause more 
severe infections when compared to pre-VOC 
variants.

Yuan et al., 2023 Delta variant had the highest severity among 
other variants.
Omicron had the lowest severity.
Beta had high risk of hospitalization but low risk 
of hospitalization-fatality and ICU hospitalization.
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Yuan et al., 2023 [17] found in their meta-analysis the 
Delta variant as having the highest severity among the 
other variants (hospitalized, admitted to the ICU, or 
died). Omicron was described as having the lowest sever-
ity. Beta: had high risk of hospitalization but low risk 
of Intensive Care Unit (ICU) hospitalization and low 
hospitalization-fatality. Of all variants, Yuan et al., 2023 
described the following findings: hospitalization risk: 
1.51% Omicron, 4.02% Alpha, 6.56% Delta, 19.96% Beta. 
Fatality risk: 0.04% Omicron, 0.22% Beta, 0.46% Delta, 
0.66%% Alpha. Hospitalization-fatality risk: 1.11% Beta, 
3.18% Omicron, 9.06% Delta, 12.04% Alpha. Hospital-
ization-ICU risk: 6.01% Omicron, 15.56% Beta, 19.63% 
Delta, 19.99% Alpha. To measure the clinical severity of 
the COVI-19 disease they separated the population into 
case-hospitalization risk (cCHR), confirmed case-fatality 
risk (cCFR), hospitalization-fatality risk (HFR), and hos-
pitalization-ICU risk (HIR).

Discussion
In this review, although none of the studies examined 
presented a specific relation between the symptom and 
the SARS-CoV-2 variant, just the level of the disease 
severity caused by it, was possible to conclude that the 
Omicron variant causes less severe disease when com-
pared with the Delta variant, and that the Beta variant 
showed low hospitalization-ICU risk and hospitalization-
fatality risk.

Additionally, among the studies found, Meng, et al. 
2021 showed that the D614G spike variant was seen as 
one of the main pathogenic points related to COVID-
19-induced anosmia [18]. In the same symptomatic con-
text, Von Bartheld, et al. 2023 [19] demonstrated that 
Omicron variant effect on olfaction (loss of smell) is 2–10 
times lower than Alpha or Delta variants.

The evidence reflects the lack of information about 
each strain acquired by patients and how some muta-
tions can generate a specific symptom. Population are 
nowadays being unduly informed by media based on 
unchecked information. The most part of health ser-
vices are considered misinformed about which variant 
is detected in COVID tests and how society should pro-
ceed with each strain, or which pathologic sign should 
really concern. Medical services and professionals in this 
field still do not have reliable means of differentiating 
the COVID variants in an outpatient setting, nor even 
obtain post-qPCR information regarding which variant 
is presenting prevalent among patients in the different 
regions of the world. The genetic mapping test to iden-
tify the mutations found in each variant of concern has a 
high financial impact, as it requires specialized labor and 
time in the results (11). In this context, it becomes almost 
impossible to know exactly the SARS-CoV-2 variant in 
each patient. Considering this scenario, unfortunately, 

the scientific community remains unanswered regarding 
the maintenance of the existence of the different strains 
detected of coronavirus.

Nonetheless, despite the knowledge about the variant, 
it is very important to evaluate age, comorbidities, and 
the knowledge about the patient’s vaccination status to 
correlate it with their clinical manifestation. Wiedern-
mann et al., 2023 [16] showed that mostly individuals < 18 
years old infected with the omicron variant experienced 
mild disease, and those with ≥ 1 comorbidity was more 
likely to have moderate or severe disease. Furthermore, 
Yuan et al., 2023 [17] also described that younger people 
(0–24 years) demonstrated lower clinical severities when 
compared with the other age groups, and adults over 65 
years old, possibly because they present more chronic 
diseases and other medical conditions, have higher clini-
cal severity levels.

In this context of the vaccination status, Yu et al., 2022 
[15] demonstrated that the proportion of asymptomatic 
infection and nonsevere disease in the individuals who 
received booster vaccines (third or the fourth dose of 
COVID-19 vaccination for at least 14 days) was signifi-
cantly higher than the unvaccinated individuals. Thus, it 
is possible to observe that, besides the variant involved, 
all these factors: age, comorbidities and vaccination sta-
tus are very important and influence directly the clinical 
manifestation of the SARS-CoV-2 infection. The vac-
cines already produced can protect from the initial vari-
ants, but even vaccinated patients are not totally immune 
to any of the variants [10]. It is important to notice that 
while this review focuses on systematic reviews and 
meta-analyses, future reviews/meta-analyses includ-
ing observational studies and case reports may provide 
a broader perspective. In this scenario, it is observed 
the need to sum more studies to elucidate COVID-19 
variants.

Conclusion
Interestingly, it was possible to observe the great scarcity 
of data published in systematic studies differentiating 
each variant, according to its symptoms.

Finally, even today there is not a conclusive discussion 
about the routine incorporation of the virus detection 
test with differentiation of the specific strain recognized. 
It is possible that many strains of SARS-CoV2 remain 
unmapped for a long time, making the decisions among 
quarantine and safety somehow superficial. Scientific 
communities should prioritize the mapping of variants 
of concern for the virus, so that there is a systematic and 
standardized precaution in relation to the real dangers 
that each strain can cause. More studies on the detec-
tion of each variant are of paramount importance for the 
improvement of approaches directed to this topic.
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