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Abstract

Background: Given the various reports of the clinical spectrum of the disease, the aim of the present study was to determine
possible scenarios of Coronavirus 2019 (COVID-19) iceberg using published articles.

Methods: The present study was a rapid review of all international databases, including PubMed (Medline), Scopus, Web of
Sciences, Embase, and Cochrane Library from January 1 to October 30, 2020.

Results: In this review, 7 scenarios were considered for COVID-19 iceberg, in which the range of fatality percentage was estimated
to be 0.5% to 7%, the range of asymptomatic cases 1% to 88.6%, the range of cases with mild symptoms 8% to 78%, no symptoms 1
% to 90 %, the range of intensive care unit (ICU) admission was 0.5% to 14.2%, and finally the intubation percentage was estimated to
be 0.2% to 12.2%. The Scenarios Diamond Princess Cruise Ship and Iceland are closer to the reality of the clinical spectrum of
COVID-19 around the world, which represent 0.6% and 0.5% of deaths, 0.7% and 1% of intubations, 2.5% and 9.7% of ICU
admissions, 1.1% and 6% of hospitalizations, 15% and 31% of cases with mild symptoms, and finally 56.9% and 75% of
asymptomatic cases of COVID-19, respectively, which should now be considered as the basis of the clinical knowledge of the disease.

Conclusion: Understanding the clinical spectrum and natural knowledge of the disease and paying attention to asymptomatic or
mild-symptom cases can help to make better decisions and develop more effective interventions to control COVID-19.
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Introduction

Coronavirus 2019 (COVID-19) is a severe acute res-
piratory infection caused by coronavirus 2 (SARS-CoV-2)
that was first identified in Wuhan, China, in December
2019. The clinical spectrum of the disease includes
asymptomatic cases, mild illness, such as colds, to severe
viral pneumonia, leading to acute respiratory distress syn-
drome, which is potentially fatal. On March 11, 2020, the
World Health Organizatio n (WHO) declared the outbreak
of COVID-19 as a global pandemic (1-3). As of Decem-
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ber 14, 2020, a total of 220 countries were affected by the
disease, with more than 72 million confirmed cases and
approximately 1,617,713 deaths (4-6).

Age distribution of the affected population, access to di-
agnostic and treatment services, disease transmission rate
in different communities, behavior and culture of the
community, and finally the effectiveness of behavioral,
social, and therapeutic interventions are factors affecting
COVID-19 and changes in its incidence, prevalence, and

tWhat is “already known” in this topic:

The Iceberg model is an epidemiological model that can be
very useful in identifying new cases, caring for existing
diseases, and planning future care for the disease in different
countries and communities. The results of this study can clear
up the ambiguities about the clinical spectrum of COVID-19.

—What this article adds:
The Scenarios Diamond Princess Cruise Ship and Iceland are

closer to the reality of the clinical spectrum of COVID-19
around the world, which represent 0.6% and 0.5% of deaths,
respectively.
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mortality (7-9).

With the progression of the disease and the proliferation
of published articles, and contrary to the initial data, the
results of studies show a high prevalence of asymptomatic
cases. In the Middle East, the prevalence of asymptomatic
people with COVID-19 has increased from 0% in the be-
ginning to 28.6% at present. Some studies in other parts of
the world have even reported a prevalence of asymptomat-
ic cases to be up to 80% (10-13). The Chinese data
showed that of the total studied cases of COVID-19,
22.4% were suspected, 14.6% symptomatic, and 1.2%
asymptomatic (14, 15). The results of different studies
show that the spectrum of the disease —hospitalized,
asymptomatic, and symptomatic cases, and the percentage
of mortality and death — has different values in a way
that there is a significant discrepancy in the presented re-
sults (11, 16, 18). The reason for this discrepancy in the
study results can be the unknown nature of the disease, the
existence of little information about the disease, poor di-
agnostic tests, limited access to diagnostic tests to identify
affected people in different countries, and different per-
centages of asymptomatic people with COVID-19 in vari-
ous communities. Some of the various information and
scenarios that have been published about COVID-19 have
led to excessive fear and panic in communities, wrong
attitudes, and misunderstandings about the disease and its
clinical knowledge. Effective planning and intervention
require accurate information about the clinical spectrum
and knowledge of the disease. Since case counts are high-
ly related to the amount of testing done, the iceberg can be
used to estimate the total number of cases around the
world. Therefore, it is helpful to identify the clinical and
natural spectrum of COVID-19 and recognize the iceberg
of the disease as a classic epidemiological model. The
Iceberg model is an epidemiological model that can be
very useful in identifying new cases, caring for existing
diseases, and planning future care for the disease in differ-
ent countries and communities. It is relevant to surveil-
lance, measurement of population health, measuring the
burden of illness, screening, needs assessment, health ser-
vices planning, and much else; for instance, understanding
selection bias. It clarifies the relationship between clinical
epidemiology, which deals only with the visible part, and
population-based epidemiology (19).

When a pandemic of various infectious diseases occurs,
the number of cases detected is not always greater than the
number of cases detected. This is a true picture of an ice-
berg. Items that are detected in a timely and correct man-
ner are placed at the top of the iceberg, and items that are
not detected are underwater (20).

The results of this study can clear up the ambiguities
about the clinical spectrum of COVID-19 and help to bet-
ter understand the behavior of the virus. Therefore, the
aim of this study was to estimate different scenarios of the
COVID-19 iceberg as a classic epidemiological model and
to determine and propose the final scenario in relation to
the disease through a rapid review.
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Methods

Search Strategy and Search Terms

The electronic and academic databases used in the study
were (Medline) PubMed, Embase, and Scopus. To review
the gray literature, credible related websites along with
MedRxiv articles and reports on COVID-19 from different
countries were examined. The review was not registered
in PROSPERO and corresponding authors were not con-
tacted due to time constraints.

Keywords used included “2019-nCoV”, “SARS-CoV-
2”7 “COVID-19”, “Wuhan Coronavirus”, “Coronavirus
disease 20197, “2019 Novel Coronavirus”, “Case Fatality
Rate”, “Severe COVID-19 Pneumonia”, “Critical
COVID-197, “Mild AND Moderate COVID-19 Pneumo-
nia”, “Common COVID-19 Pneumonia”, “Tracheal”, “In-
tubation”, “Intensive Care Unit”, “Symptomatic”,
“Asymptomatic”, “Death”, “Observational Studies”,
“Case-Control studies”, “Cohort studies”, “Case Reports”,
“Case Series”.

The search strategy specific to each database is present-
ed in Table 1. The time period for searching articles was
from January 1 to October 30, 2020. The indicators for
searching the studies were estimating the case fatality rate
(CFR), determining the estimates of asymptomatic pa-
tients, patients with mild symptoms, hospitalized patients
without intensive care unit (ICU) admission, patients re-
quiring ICU admission, and intubation for different sce-
narios. To ensure the correct selection of articles related to
the research topic, 2 researchers (M.R. and F.G.H.) were
selected to search the studies, and disagreements were
shared with a third researcher (Y.M.). To obtain more
sources, the list of sources for selected articles was re-
viewed to find further studies.

Inclusion and Exclusion Criteria

Due to the fact that studies with different sample sizes
were conducted in different countries, studies with larger
sample sizes were selected to achieve the best estimate for
different scenarios. All conducted studies whose main
outcomes were the following were included: expression of
mortality rate, duration and frequency of ICU admission,
determining the frequency of symptomatic or asympto-
matic cases, hospitalization cases, and severe and mild
cases of COVID-19. Articles whose full-text was not
available or whose outcome was outside the main out-
comes of the study were excluded.

In this study, to select the best model, the case fatality
rate reported in various studies was first monitored. At the
beginning of the COVID-19 pandemic, studies were pub-
lished from China and Italy that reported high CFR around
the world. Therefore, each of these studies was considered
as a scenario in the present study. After that, other scenar-
ios were designed according to studies published in the
world and compared with these 2 main scenarios (China
and Italy) in the world. It should be noted that to deter-
mine the scenarios in this review, we were considered
indicators such as case fatality rate, frequency of hospital-
izations, outpatient, intubation, hospitalization in ICU,
mild symptoms, and finally asymptomatic cases. Other
items for determining scenarios are as follows:
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Table 1. The Simple Search Syntax in all Databases

((((("severe acute respiratory syndrome coronavirus 2"[Supplementary Concept] OR "severe acute respiratory syndrome coronavirus
2"[All Fields] OR "2019 nCoV"[All Fields]) OR ("severe acute respiratory syndrome coronavirus 2"[Supplementary Concept] OR
"severe acute respiratory syndrome coronavirus 2"[All Fields] OR "SARS CoV 2"[All Fields])) OR ("COVID-19"[All Fields] OR
"COVID-2019"[All Fields] OR "severe acute respiratory syndrome coronavirus 2"[Supplementary Concept] OR "severe acute respira-
tory syndrome coronavirus 2"[All Fields] OR "2019-nCoV"[All Fields] OR "SARS-CoV-2"[All Fields] OR "2019nCoV"[All Fields]
OR (("Wuhan"[All Fields] AND ("coronavirus"[MeSH Terms] OR "coronavirus"[All Fields])) AND (2019/12[PDAT] OR
2020[PDATT)))) OR ("severe acute respiratory syndrome coronavirus 2"[Supplementary Concept] OR "severe acute respiratory syn-
drome coronavirus 2"[All Fields] OR "Wuhan coronavirus"[All Fields])) OR ("severe acute respiratory syndrome coronavirus
2"[Supplementary Concept] OR "severe acute respiratory syndrome coronavirus 2"[All Fields] OR "2019 novel coronavirus"[All
Fields])) AND ((((((((("mortality"[MeSH Terms] OR "mortality"[All Fields] OR ("case"[All Fields] AND "fatality"[All Fields] AND
"rate"[All Fields]) OR "case fatality rate"[All Fields]) OR (Severe[All Fields] AND ("COVID-19"[All Fields] OR "COVID-2019"[All
Fields] OR "severe acute respiratory syndrome coronavirus 2"[Supplementary Concept] OR "severe acute respiratory syndrome coro-
navirus 2"[All Fields] OR "2019-nCoV"[All Fields] OR "SARS-CoV-2"[All Fields] OR "2019nCoV"[All Fields] OR (("Wuhan"[All
Fields] AND ("coronavirus"[MeSH Terms] OR "coronavirus"[All Fields])) AND (2019/12[PDAT] OR 2020[PDAT]))) AND ("pneu-
monia"[MeSH Terms] OR "pneumonia"[All Fields]))) OR (Mild[All Fields] AND ("COVID-19"[All Fields] OR "COVID-2019"[All
Fields] OR "severe acute respiratory syndrome coronavirus 2"[Supplementary Concept] OR "severe acute respiratory syndrome coro-
navirus 2"[All Fields] OR "2019-nCoV"[All Fields] OR "SARS-CoV-2"[All Fields] OR "2019nCoV"[All Fields] OR (("Wuhan"[All
Fields] AND ("coronavirus"[MeSH Terms] OR "coronavirus"[All Fields])) AND (2019/12[PDAT] OR 2020[PDAT]))) AND ("pneu-
monia"[MeSH Terms] OR "pneumonia"[All Fields]))) OR ("trachea"[MeSH Terms] OR "trachea"[All Fields] OR "tracheal"[All
Fields])) OR ("intubation"[MeSH Terms] OR "intubation"[All Fields])) OR ("intensive care units"[MeSH Terms] OR ("intensive"[All
Fields] AND "care"[All Fields] AND "units"[All Fields]) OR "intensive care units"[All Fields] OR ("intensive"[All Fields] AND
"care"[All Fields] AND "unit"[All Fields]) OR "intensive care unit"[All Fields])) OR Asymptomatic[All Fields]) OR ("death"[MeSH

KEY ( coronavirus AND disease 2019) OR TITLE-ABS-
AND fatality AND rate ) OR TITLE-ABS-
KEY (death ) OR TITLE-ABS-KEY (severe =~ AND covid-19  AND pneumonia ) OR TITLE-ABS-KEY (mild  AND covid-
AND covid-19 AND pneumonia ) OR TITLE-ABS-
KEY ( tracheal ) OR TITLE-ABS-KEY (intubation ) OR TITLE-ABS KEY (intensive AND care AND unit) OR TITLE-ABS-

Databases Simple Search Strategy and Syntax
PubMed
[
Terms] OR "death"[All Fields])) OR Symptomatic[All Fields])
Scopus ( TITLE-ABS-KEY (2019-ncov ) OR TITLE-ABS-KEY ( sars-cov-2 ) OR TITLE-ABS-KEY ( covid-19) OR TITLE-ABS-
KEY ( wuhan AND coronavirus ) OR TITLE-ABS
KEY (2019 novel AND coronavirus ) AND TITLE-ABS-KEY ( case
19 AND pneumonia ) OR TITLE-ABS-KEY ( common
KEY ( symptomatic ) OR TITLE-ABS-KEY ( asymptomatic ) )
Embase

("Wuhan coronavirus' OR 'coronavirus disease 2019'/exp OR 2019 novel coronavirus'/exp) AND (‘case fatality rate'/exp OR 'case
fatalities' OR 'case fatality' OR 'case fatality rate' OR 'case fatality ratio' OR 'case fatality risk' OR 'severe pneumonia’/exp OR 'endotra-
cheal intubation'/exp OR 'intensive care unit'/exp OR 'symptom'/exp OR 'semiology’ OR 'symptom' OR 'asymptomatic disease'/exp OR
'asymptomatic condition' OR 'asymptomatic conditions' OR 'asymptomatic disease' OR 'asymptomatic diseases' OR 'asymptomatic
disorder' OR 'asymptomatic disorders' OR 'pre-symptomatic condition' OR 'pre-symptomatic conditions' OR 'pre-symptomatic disease'
OR 'pre-symptomatic diseases' OR 'pre-symptomatic disorder' OR 'pre-symptomatic disorders' OR 'presymptomatic condition' OR
'presymptomatic conditions' OR 'presymptomatic disease' OR 'presymptomatic diseases' OR 'presymptomatic disorder' OR 'presymp-
tomatic disorders' OR 'death'/exp OR 'death’' OR 'mors")

1. Reporting the fatality rate and other indexes using
highly accurate real results;

2. The sample size being representative of the commu-
nity of patients with COVID-19 so that the results can be
generalized;

3. Full report of clinical features and symptoms of
COVID-19 patients in the results of studies; and

4. Full compliance with diagnostic protocols based on
the WHO criteria or other international guidelines for the
identification of patients with COVID-19.

In addition, epidemiology logics that focus on the com-
pleteness of the study design and reasonable structure
studies were considered.

The basis for selecting each of the scenarios is as fol-
lows:

Scenario 1. In this scenario, the Italian study was con-
sidered because it had examined a large sample size of
about 31,506 people and reported a higher fatality rate
than other countries at the time of the study (21, 22).

Scenario 2. A study published by China was used to de-
sign this scenario because its results were the basis for
other studies for many months, it had a large sample size,
and examined the entire population of Wuhan (11, 23).

Scenario 3. A study published in Japan was used to de-

sign this scenario. The reason was that it used the age-
stratified adjustment method in the methodology and find-
ings and calculated and reported changes in known out-
comes over time. Using this method significantly reduces
the possibility of underreporting. Also, it had a large sam-
ple size (24).

Scenario 4. The fourth scenario belongs to South Ko-
rea. In this country, appropriate measures, cohort, and
serological studies have been conducted on a large sample
of infected people with COVID-19 (n = 234, 427) (25-27).

Scenario 5. This scenario was based on a study con-
ducted in Sweden because it had examined and analyzed
the entire affected population of Sweden, so the results
could be generalized to the entire population of the coun-
try (28).

Scenario 6. The sixth scenario belonged to the studies
that were conducted on the Diamond Princess cruise ship.
The reason for choosing this scenario was the importance
of the patients in this ship and the importance of the ship
itself in creating the COVID-19 pandemic and helping to
identify ways of infecting the disease during the pandemic
(29-33).

Scenario 7. Studies conducted in Iceland were used to
design this scenario because they had large sample sizes
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and the results on fatality rate were more reasonable and
closer to the world reality (34, 35).

Data Extraction

Our study population included all men and women with
COVID-19 without age, racial, and marital status con-
straints. Given that different studies have reported differ-
ent values for asymptomatic cases, these values are sum-
marized in 7 general scenarios. The purpose of the study is
to present the best estimate in each of the components of
the different study pyramids (Table 2). After a meeting
with study experts and authors, a checklist was designed
to extract the data. It included the author’s name, year, and
month of publication, country, sample size, age, sex, sta-
tistical population, clinical results, frequency of death,
hospitalization cases, intubation, and ICU admission, the
desired scenario, and reference.

Results
In this study, 4939 articles remained after conducting an
initial search in international databases and removing du-

plicates. Then, the articles were screened based on the title
and abstract. After this stage, 4869 articles were deleted
and 70 articles remained. After reading and fully evaluat-
ing the full-text of these 70 articles, 42 were removed be-
cause of small sample size and 14 were excluded because
they had low clinical information and were less related to
the desired outcome. Eventually, 14 articles remained.
The final results of this study were prepared and designed
based on these articles (Fig. 1). The scenarios’ character-
istics with other extracted information are reported in Ta-
ble I.

After a thorough evaluation of the selected articles in
this quick systematic review, several scenarios related to
the iceberg phenomenon for the COVID-19 virus were
considered in different regions. Using these scenarios, it is
possible to determine the fatality rate and other clinical
spectrums of COVID-19 in a community.

The first scenario is extracted from the study by Bal-
duzzi, Adriana et al (21) and the Italian National Report
(22) (Table 2). These studies were conducted in 2020 in
Italy on about 31,506 people with COVID-19. In this sce-

Table 2. The Main Characteristics and Demographic Variables in Included Articles

Author Country Sample
Years size

Age, (mean) Sex

Scenario
Number

Ice Berge

Balduzzi, Adriana et al (21) Italy 31506
Italian National Report (22) 2020

Wu, Zunyou et al (11) China 73904
Guan, X. et al (23) 2020

Russell, Timothy W et al (24) Japan 3711
2020

Jung, Chan-Young et al (25) South 234427
Oh, Juhwan et al (26) Korea
Cho, Soo Ick et al (27) 2020

Sjodin, Henrik et al (28) Sweden 16000
2020

Yamagishi, Takuya et al (31) Japan 3714
Russell, TW et al (32) 2020

Yamahata, Yoshihiro et al (33)

[Diamond Princess cruise ship]

Simon P (35) Iceland 21000
Stock, James H et al (34) 2020

All population Both

All population Both

All population Both

All population Both

All population Both

All population Both

All population

CFR (7%) 1
Intubation (5%)
ICU (12%)
Hospitalized (13%)
Mild (55%)
No symptom (8%)
CFR (2.3%) 3
Intubation (3%)
ICU (6%)
Hospitalized (9.7%)
Mild (78%)
No symptom (1%)
CFR (1.9%) 4
Intubation (4.1%)
ICU (9%)
Hospitalized (30%)
Mild (10%)
No symptom (45%)
CFR (1.8%) 5
Intubation (2.1%)
ICU (3%)
Hospitalized (8.7%)
Mild (22.4%)
No symptom (62%)
CFR (1.5%)
Intubation (2.5%) 7
ICU (6%)
Hospitalized (18%)
Mild (12%)
No symptom(60%)
CFR (0.6%) 8
Intubation 0.7%)
ICU (9.7%)
Hospitalized (1.1%)
Mild (31%)
No symptom (56.9%)
CFR (0.5%) 9
Intubation (1%)
ICU (2.5%)
Hospitalized (6%)
Mild (15%)
No symptom (75%)

Male/Female
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Fig. 1. The PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram and search results

nario, 8% of cases were asymptomatic and the highest
CFR was reported to be 7% (Fig. 2). The results of this
scenario show that 8% and 55% of COVID-19 cases were
asymptomatic and had mild symptoms of the disease, re-
spectively; 13% were hospitalized and 12% were admitted
to ICU; and 7% died (Fig. 2, Tables 2 and 3).

In the second scenario, which was related to the early
stages of the disease in China, the results of 2 studies by
Wu, Zunyou et al (11) and Guan, X. et al (23) were ex-
tracted (Table 2). Some information was extracted from
Zunyou et al study and some others from Guan et al study
to complete the scenario. Cases without clinical symptoms
in this scenario were 1%. Hospitalized cases were 9.7%,
3% of whom required intubation. Finally, the CFR was
reported to be 2.3% (Fig. 2 and Table 3).

The third scenario is considered based on a study by
Russell, Timothy W et al (24) conducted in March 2020 in
Japan. The sample size in this study was 3711 people (Ta-
ble 2). In the fourth scenario, 45% of cases were asymp-
tomatic, more cases were hospitalized (30%), more cases

were admitted to ICU (9%), and intubation was 4.1%. The
more cases are diagnosed, the lower the fatality rate (Fig.
2 and Table 3).

The fourth scenario belongs to South Korea (25-27).
The studies in this scenario analyzed a total of 234,427
people with COVID-19. In this scenario, the CFR was
estimated 1.8%. Also, the frequency of asymptomatic and
symptomatic cases was 62% and 22.4%, respectively. The
frequency of intubation, hospitalization, and ICU cases
were 2.1%, 8.7%, and 3%, respectively (Fig. 2, Tables 2
and 3).

The fifth scenario was designed based on the results of
studies conducted in Sweden (Sjodin, Henrik et al (28)
(Table 2). In the fourth scenario, about 60% of cases are
reported to be without clinical symptoms, more severe
cases are diagnosed, and a percentage of them are hospi-
talized, older people or cases with underlying disease are
admitted to the ICU, and intubation is performed for them.
In this scenario, 12% had mild symptoms, 18% were hos-
pitalized, 6% admitted to the ICU, and 2.5% intubated.
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South Korea (4)

Fig. 2. The Italy (No. 1), China (No. 2), Japan (No. 3), and South Korea (No. 4) scenarios

Table 3. The Best Estimation of No Symptoms, Mild, Hospitalized, ICU Admission, Intubation, and CFR in Various Scenarios *

Variables No symptoms Mild Hospitalized ICU Intubation CFR References
Scenario (%) (%) (%) (%) (%) (%)

Scenario 1 8 55 13 12 5 7 @2n
Scenario 2 1 78 9.7 6 3 2.3 (11,23)
Scenario 3 45 10 30 9 4.1 1.9 (24)
Scenario 4 62 224 8.7 3 2.1 1.8 (25-27)
Scenario 5 90 8 42 29 6 1.5 (56, 57)
Scenario 6 56.9 31 1.1 9.7 0.7 0.6 (31-33)
Scenario 7 75 15 6 2.5 1 0.5 (34, 35)

#CFR, case fatality rate; ICU, intensive care unit.

The fatality rate in this scenario was 1.5% (Fig. 3, Table
3).

The sixth scenario is related to the Diamond Princess
cruise ship (31-33). The frequency of asymptomatic cases
was 56.9% and the case fatality rate was 0.6%. Also, ICU
hospitalization in this scenario was 9.7% (Fig. 3 and Table
3).

Two studies (Simon P (35) and Stock, James H et al
(34)) conducted in Iceland examined almost the entire
population used in the ninth scenario (Table 2). In this
scenario, 75% of cases were reported to be without clini-
cal symptoms and other cases had mild symptoms, fewer
patients were hospitalized and admitted to the ICU and
intubation cases were much lower. The fatality rate was
low because of the fact that fewer severe cases were ob-
served, fewer deaths were reported, and the denominator
was less (Fig. 3 and Table 3).

Finally, the clinical spectrum of COVID-19 in all sce-
narios are shown in Figure 4.

Discussion
In this research, 7 scenarios were considered for
COVID-19, in which the range of fatality percentage was

6 http://mjiri.iums.ac.ir
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estimated to be 0.1% to 7%, the range of asymptomatic
cases was 1% to 90%, the range of cases with moderate
symptoms was 8% to 78%, the range of ICU cases was
0.5% to 14.2%, and finally the intubation percentage was
estimated to be 0.2% to 12.2%.

Asymptomatic infection at the time of laboratory con-
firmation has been reported in the results of various stud-
ies (36-39). Estimates were likely to be more accurate in
cases where asymptomatic individuals were sampled, as a
large proportion of cases that had symptoms were older
people or people with underlying diseases. Based on the
results of this study, in different studies, a range of about
1% to 90% of cases of COVID-19 were asymptomatic.
Asymptomatic cases have been reported more in commu-
nities with more testing (40). The CFR is greatly subject
to selection bias because given the policies of different
countries, in many cases more severe cases have been
tested (39, 41). The 7 proposed COVID-19 pandemic sce-
narios show a range of possible parameters based on dif-
ferent studies in different parts of the world. All parameter
values are based on reported COVID-19 data.

In the Italian scenario, COVID-19 fatality was reported
to be 7%, which was the highest fatality rate among the
various scenarios prepared in this study. The average age
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Fig. 4. Clinical Spectrum of COVID-19 in all Scenarios.

of Italy’s population is higher than the world average. It is
the second country in the world with the highest older
population. The manner in which deaths are recorded also
varies from country to country, and this difference may
have a different effect on COVID-19 fatality rate reports.
On the other hand, in the study conducted in Italy that was
included in this review study, the identification of asymp-
tomatic cases was not one of the main objectives (21, 42).
Therefore, the results of Italy are not a good estimate for
recognizing the iceberg of the disease, as it was conducted
on symptomatic individuals, and because of the difference

B No symptoms
= Mild

H Hospitalized
mICU

W Intubation

H CFR

Scenario Scenario Scenario
Sweden Diamond Iceland
Princess
Cruise Ship

in the average age of the Italian population and that of
most countries in the world.

In the second scenario, which is related to China, the
percentage of asymptomatic cases was 1%, the percentage
of cases with mild symptoms was 78%, hospitalized cases
were 9.7%, intubated cases were 3%, and CFR was 2.3%.
Although China carried out a rigid program for lockdown
and controlled the disease according to official reports,
more recent results show that China has made less effort
than other countries, such as the United States and Italy, to
identify and report asymptomatic or mild-symptom indi-
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viduals. Other reasons for the lack of access to all clinical
spectrums in this country include the low accuracy of di-
agnostic tests or lack of sufficient specialized trained per-
sonnel at the beginning of the epidemic (43-45). The Chi-
nese scenario is included in this study because it was the
basis for intervention and action for long. With the new
findings, however, it seems that this scenario is not con-
sistent with the clinical spectrum of the disease, and it
cannot be a good indicator of iceberg of the disease.

In the fourth and fifth scenarios, the percentage of
asymptomatic cases was estimated to be 62% and 60%,
respectively. The fatality rate in these scenarios was esti-
mated to be 1.8% and 1.5%, respectively. These estimates
in these scenarios indicate the presence of the virus among
asymptomatic patients. This reinforced the hypothesis of
transmission of the disease through asymptomatic cases
and expanded the scope of control interventions (37). The
results of the fourth (Japan) and the fifth (Sweden) scenar-
ios showed that as the activity of different countries in
identifying asymptomatic cases increases, the estimated
percentage of hospitalization, ICU admission, intubation,
and fatality rate decreases. These estimates are closer to
the clinical spectrum of the disease. The results of these
studies showed that the fatality rate of the disease is lower
than what was reported in the initial studies. However,
these studies also had limitations, such as low activity, to
find all spectrums of the disease. Therefore, they cannot
be considered as the best estimate of the iceberg of the
disease.

In the sixth and seventh scenarios, the percentage of
asymptomatic cases was estimated to be 56.9% and 75%,
respectively. The fatality rate in these 2 scenarios was
estimated to be < 1%. However, clinical ratios and fatality
rates vary from study to study in different parts of the
world, and these values should be interpreted with cau-
tion, as many factors affect these indicators. Nonetheless,
these 2 scenarios have reported <1% of fatality rate be-
cause of their extensive screening of the entire population,
which has identified a higher proportion of asymptomatic
and mild cases of the disease. In these scenarios, the de-
nominator of the calculation includes mild cases, which
was reported to be 31% and 15%, respectively. These 2
scenarios are better for understanding the iceberg of the
disease.

In this study, we introduce the sixth and seventh scenar-
ios as the best ones for identifying the iceberg of the dis-
ease. In these scenarios, special attention should be paid to
asymptomatic and mild-symptom cases for disease con-
trol.

In studies and countries where only people who needed
hospitalization were investigated, the lower part of the
iceberg was not identified. This can be misleading for
policymakers, health care managers, physicians, and staff.
In addition, paying too much attention to severe cases of
the disease can cause more fear in people.

The high fatality rate in the first, second, and third sce-
narios indicates that the disease detection and isolation
strategy, which was implemented in the early stages of
COVID-19 pandemic as the most important way to deal
with the disease in the developed countries, is currently
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less important as the number of infected cases increases.
This strategy is appropriate and applicable only when the
number of cases of the disease is small. As the number of
cases increases, so does the number of asymptomatic cas-
es. On the other hand, infected people may not refer to
other designated treatment or screening centers and may
prefer self-medication at home to referral to treatment
centers. Now, the best solution for these countries is tele-
medicine, which both reduces the burden of patients’ vis-
its to hospitals and reduces the risk of illness to health
workers. In this way, front-line forces fighting the disease
remain safe and active and eventually gain access to all
cases of the disease.

It is now known that, with the spread of the disease, a
large proportion of cases are asymptomatic or mild.
Health policymakers and professionals must prioritize
identifying or accurately estimating the number of
COVID-19 infections to control the disease and break the
transmission chain to minimize asymptomatic individuals
so that they can control and even monitor the disease in
their communities (11, 46, 47).

In addition, it should be noted that the clinical spectrum
of the disease and CFR may lead to different estimates of
the spectrum of the disease, depending on the demograph-
ic context of countries and even differences in the propor-
tion of underlying diseases in different populations (48).
Demographic variables, such as age, sex, marital status,
and environmental variables may affect these estimates
and CFR (49-51).

In some cases, the disease may have occurred in more
high-risk groups, such as the older people or nursing
homes. In such a scenario, there will be more severe cases
and deaths. Some estimates in some communities may be
due to these reasons (52, 53).

Since most deaths occur among people with underlying
diseases, it is likely that all deaths will be attributed to
COVID-19 (overestimation) and the role of the underlying
diseases will be ignored. Cases of death from COVID-19
may even be considered and reported as death induced by
other underlying diseases (underestimation). Therefore, it
is important to pay attention to how deaths are recorded in
different countries when the results and especially mortali-
ty rates are interpreted (52). Identifying the iceberg model
and the clinical spectrum of the disease is of great im-
portance in the epidemiology and natural history of the
disease. This study is a quick review to identify the natural
knowledge and clinical spectrum of COVID-19, taking
into account the results of studies published in different
countries. In addition, with the results of this study, basic
steps can be taken towards the development of COVID-19
preventive measures.

One of the limitations of this study was the dispersion of
the results of different studies, the inconsistency of study
results and differences in the methods, examination and
diagnosis policies, official reporting, and testing. In addi-
tion, the limited number of studies in each country and
limited reports related to each of the indicators of fatality
rate, hospitalization, ICU admission, intubation, and
asymptomatic or mild-symptom cases prevented the per-
formance of classical analyses, such as meta-analysis.
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Another limitation of the study may be that a number of
cases in the study may have shown some symptoms in the
later stages of the infection (54, 55).

Conclusion

There are currently various estimates of the clinical
spectrum of COVID-19 in the world. Differences in esti-
mates have confused health policymakers and managers,
physicians, and other health care professionals. Under-
standing the clinical spectrum of this disease and the char-
acteristics of its natural knowledge can be effective in
developing interventions and prevention methods to tackle
the disease transmission. The results of this study showed
that with the increase in the ability of countries to identify
COVID-19 patients, the number of asymptomatic cases
increased, which can provide a more accurate estimate of
the clinical spectrum of the disease from asymptomatic
cases to the fatality rate of COVID-19. According to the
results of the present study, we believe that scenarios of
the Diamond Princess Cruise Ship and Iceland are closer
to the reality of the clinical spectrum and natural
knowledge of the disease. These 2 scenarios —
representing 0.6% and 0.5% of deaths, 0.7% and 1% of
intubations, 2.5% and 9.7% of ICU admissions, 1.1% and
6% of hospitalizations, 15% and 31% of cases with mild
symptoms, and finally 56.9% and 75% of asymptomatic
cases of COVID-19, respectively—should now be consid-
ered as the basis for the natural knowledge of the disease.
Understanding the clinical spectrum and natural
knowledge of the disease and paying attention to asymp-
tomatic or mild-symptom cases can help to make better
decisions and develop more effective interventions to con-
trol the disease. To prove the results of this study and ob-
tain more appropriate and accurate information about the
clinical spectrum and iceberg of the disease, it is neces-
sary to conduct a cohort study with a large statistical pop-
ulation.
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