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Short Communication
During the period of SARS-CoV-2 outbreak, the identification of a SARS-CoV-2 infected case 

with untraceable epidemic origin has three values

1. The region has community transmission of the virus.

2. A certain portion of population in the community is getting immunized and more 
individuals have already been immunized.

3. An unpredictable future risk exists for regions where there is no infected case with 
untraceable epidemic origin.

Minimizing or avoiding the aggregation infection through individuals with no clinical symptoms 
is crucial and possible as the occurrence of aggregation infection is mainly attributed to the local 
environment instead of being attributed to the misleading concept of super spreader with or without 
clinical symptom.

With SARS-CoV-2 world-wide spreading, more identified SARS-CoV-2 infected cases with 
untraceable epidemic origin will be reported in regions involved in the SARS-CoV-2 outbreak. To 
efficiently fight against the epidemic outbreak of SARS-CoV-2, the recognition of the triple values of 
newly identified cases with untraceable infection origin could help in guiding current strategies and 
preparing for future plans. First, it indicates that the region already has community transmission 
and needs preparation for the coming risk. The number of untraceable epidemic cases can be used as 
a parameter to assess the severity of community transmission of the virus to match medical facilities 
and material resources. The second and the third values are relevant and opposite: Whereas certain 
portions of population of region with such cases are getting immunized and more will have already 
been immunized, an unpredictable future risk exists in regions where there are no infected cases 
with untraceable epidemic origin. Based on this triple values approach, to minimizing sporadic 
infection and eliminating aggregation infection should be our major aims.

In the past several months, tens of thousands of COVID-19 patients have been reported and 
thousands have died. This demonstrates that SARS-CoV-2 has higher R0 and is more contagious 
than SARS. Although the R0 was initially reported to be between 2.24 to 3.58, the aggregation 
infections in diamond princess cruise and the South Korea Shincheonji Church suggests that the 
real R0 is much higher [1-6]. Several points can be learned from these two infections.

1. The initial virus spreaders who caused these two aggregation infections are reported 
patients but it is theoretically possible they could have been from individuals without clinical 
symptoms.

2. R0 cannot simply be calculated by the final number of infected cases as some of the 
infected cases are not directly transmitted from the initial virus spreaders.

3. The higher infection rate in these aggregation infections as compared to sporadic 
infections are possibly attributed to their local environments in which there was a relatively higher 
concentration of virus in the air.
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The third point has been indirectly supported by the higher rates 
of infection, the number of serious cases, and the number of deaths 
in Wuhan as compared to other areas in China and other countries in 
the world except Iran. 

The eventual severity of the SARS-CoV-2 outbreak mainly 
depends on three factors:

1. The virulence

 2. The season

3. The preventive strategies targeting isolation and identification 
of patients and infected individuals without clinical symptoms.

Actually, the third factor is the only one that can be controlled 
to some extent. The first wave of SARS-CoV-2 spreading in China 
is nearly ending. Significant differences in the severity have been 
found between Wuhan and other regions of Hubei province and 
among different provinces or major cities in China depending on the 
timing and the stringency of isolation strategy. When and how an 
isolation strategy should be initiated is a highly sensitive and political 
issue which could be highly variable among countries based on the 
population density, the weather, as well as the risk of aggregation 
infection from social activities and factors such as school sizes, 
transportation systems, sporting events, and religious events, etc.

However, some common diagnostic lessons learned from the 
experience in China in the past several months are helpful. The first 
lesson is gene testing should not be simply used as the gold standard 
to confirm or reject the diagnosis of COVID-19 [7]. Although 
Chinese diagnosis and treatment guide (from the first to the sixth 
editions) takes gene testing as the gold standard, it was fortunately 
not always practiced as the guide defined. Currently, RT-PCR and 
Next Generation Sequencing (NGS) are the two methods employed 
in gene testing of SARS-CoV-2. The assay with RT-PCR is faster and 
less expensive as compared to that with NGS and should be used 
as the first choice in clinical application. For suspected COVID-19 
individuals who have no typical clinical symptoms, genetic testing 
using RT-PCR is urgently required. When the RT-PCR analysis is 
positive for the SARS-CoV-2 infection, an etiological diagnosis is 
then confirmed. However, for RT-PCR negative patients, the second 
gene testing should use the NGS. NGS is not more sensitive than 
RT-PCR but it can identify multiple pathogens including SARS-
CoV-2. NGS will provide three possible results: i). Positive for SARS-
CoV-2; ii). Negative for SARS-CoV-2 and seasonal flu viruses; and 
iii). Negative for SARS-CoV-2 but positive for seasonal flu viruses. 
The etiological diagnosis for the first and third results is evident in 
view of the positive results of the gene test. The second possibility is 
more questionable since it should be considered as a SARS-CoV-2 
positive equivalent; in this situation the patients need to be treated 
as COVID-19 cases, particularly when supported by typical clinical 
features including CT scanning [8,9].

Positive gene testing as the gold standard in diagnosis has no 
clinical values in patient management. From a therapeutic point 
of view, no specific drug is available to inhibit SARS-CoV-2 and 
the clinical management of isolation the only treatment approach. 
Practically, throat swabs have very low copies of SARS-CoV-2, which 
is at least a part of the reason why some patients scored several 
consecutive negative tests before positive gene testing was reported. 
Treating these patients as seasonal flu patients will very likely result 
in an iatrogenic infection. In addition to its proper applications in 

diagnosis, RT-PCR is the assay of choice for the follow-up of cured 
cases. Most of the cured cases showed persistent negative results in 
gene testing. However quite a few returned positive in gene testing, 
which indicates that SARS-CoV-2 are not eliminated in the body in 
parallel to the clinical symptoms. In the worst situation, some fatal 
cases were reported for those who returned gene test positive after the 
initial standard COVID-19 cure.

Gene testing employing RT-PCR assay is routinely applied to 
screening individuals with epidemic history in close contact with 
identified SARS-CoV-2 infected cases no matter whether they are 
COVID-19 patients or virus carrier without clinical symptoms. 
Discharged patients whose gene testing returns to positive are 
monitored as virus carrier even if there are no clinical symptoms. 
As aforementioned, identification of SARS-CoV-2 infection with 
untraceable contact history indicates that the virus has spread in the 
community, and the number of these cases can guide the stringency of 
general strategies including personnel isolation and social gathering 
bans. Although China was late to initiate personnel isolation in 
Wuhan, high stringent nationwide strategies have shown their 
efficiency in decreasing R0 and prolonged the incubation period as 
well as the ratio of mild cases to severe cases. Presently, immunoassay 
targeting IgM against SARS-CoV-2 are tested in China for diagnostic 
purposes but gave a lot of false positive and false negative results. Better 
assay kits targeting IgM are needed as screening large population with 
RT-PCR and NGS is not financially possible and limited to laboratory 
output. However IgM assay can give information about the infection 
and immunization rate of the SARS-CoV-2 outbreak; this is very 
important data for predicting future risk and for preparing future 
strategies for the years to come.

The origin and the intermediate host of SARS-CoV-2 is not known 
yet [10,11]. At the molecular level, its gene sequence showed several 
crucial mutations that indicate that its matured virulence may not be 
formed via repeatedly cycling of viral mutations and mild infections 
of the host. It is highly contagious to almost the whole population as 
no subpopulation had the chance to be previously immunized to the 
early less virulent form of the virus. Thus, regions or local communities 
without identified epidemic untraceable case, as well as children born 
after this outbreak have a risk of a local outbreak of SARS-CoV-2, 
either this year or the coming years. Long incubation period and the 
efficient replication for weeks or months in some patients, together 
with much higher R0 than SARS, contribute to demonstrate that 
SARS-CoV-2 has a completely different performance than SARS and 
will repeatedly infect humans from now on. Recently the report of a 
positive gene testing in a Hong Kong dog further warned the world 
that SARS-CoV-2 may host many species such as dog and cat and is 
the result of a substitution at the 82 amino acid residue (Met to Tyr) 
which is one of the 6 binding residues at ACE2 [12]. Some species 
such as macaque and gorilla have no substitution at these 6 binding 
amino acid residues, and they can be ideal hosts for SARS-CoV-2 as 
well.

Epidemic outbreak of new airborne infectious diseases always 
develop starting from a sporadic infection to an aggregation infection 
in one region and its spreading by repeating similar cycles. So far, 
the worst aggregation infection event in the outbreak of SARS-CoV-2 
was in the so called dinner party attended by tens of thousands of 
families in Wuhan and that pushed up the severity of the infected 
cases in the city. Similarly, the Diamond Princess Cruise event 
ignited and toned up the scale of the viral spreading internationally. 
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The most important warning from the second and third values of the 
identified source-untraceable cases is about the regions where no 
such cases were identified. If no specific vaccine or medicine becomes 
available in a short time, the lifestyle of the population may have to 
be adjusted in the coming months before the summer to avoid the 
outbreak of the virus similar to what happened in Wuhan and on 
the Diamond Princess Cruise. For example, NBA games and many 
other games with large crowds should either be cancelled or delayed 
several weeks. Hopefully, a SARS-CoV-2 vaccine and effective drugs 
to SARS-CoV-2 (such as remdesivir) are in development and should 
be available soon.

Finally, the concept of super spreader, no matter with or without 
clinical symptoms, linked to aggregation infection is somehow 
misleading. Most or all aggregation infection events are attributed 
to the particular local environment instead of to the viral spreader. 
When viral concentrations in the air are accumulated to the levels 
higher than the nonspecific immunity of people exposed, aggregation 
occurs. The triple values of the identified epidemically untraceable 
cases strongly recommend a more stringent regulation for social 
activities with large crowds involved, including public transportation, 
sporting events, and a variety of meetings. Only the region with a 
relatively large number of untraceable cases is considered to have been 
immunized by community spreading of SARS-CoV-2 and are less 
risk of occurrence. Possibly, we have to change our life style somehow 
to minimize aggregation infection and the occurrence of COVID-19 
for the coming months before efficient vaccine is available.
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