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Background

Infectious diseases pandemic can lead to explosive effect
with unpredictability on the world, as exemplified the
bubonic—pneumonic plague pandemic in the fourteenth
century [1], the 1918 influenza pandemic and the coro-
navirus disease 2019 (COVID-19) pandemic caused by
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2). From January 2020 to May 2022, a total of 527.5
million individuals were suffered from an COVID-19,
and more than 6.2 million individuals were died [2]. The
global all-age rate of excess mortality due to the COVID-
19 pandemic was 120.3 deaths per 100,000 [3]. Its threat
to human beings, especially those with underlying health
issues, no one overlook this outcome.

The principles for forming comprehensive
strategies and measures
The successes in response to COVID-19 threats have
come not just from scientific cognition of disease charac-
teristics (SARS-CoV-2) strain biological characteristics,
disease prognosis, etc., but also from broad approaches
that play a complementary role to fight against COVID-
19, including constant surveillance of SARS-CoV-2
strain, clinical and public health efforts, and efficient
translation of new findings into disease-control applica-
tion and implementation.

The comprehensive strategies and measures are for-
mulated based on four elements [4]: (1) SARS-CoV-2
strain characteristics include infectivity, pathogenicity,
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and mutations. (2) Social and economic development
situation, including demographic characteristics, medical
resource, material supply, etc. (3) Culture, scientific and
technological level. (4) Government will, prevention and
control concept, social system and social mobilization
capacity.

Beneficial experiences in practice and theory

help to form effective epidemic-control strategies
and measures

Formulating epidemic-control strategies will be complied
with some beneficial experiences (Fig. 1), such as (1)
Pathogen mutation surveillance. (2) Nucleic acid testing
and antigen detection will be used to find infectors, coor-
dinate with precise epidemiological investigation with big
data, it can find infectors and stop community transmis-
sion. (3) Asymptomatic infectious individuals accelerate
COVID-19 community spread and contribute magni-
tude cases. (4) Infectors will be immediately transferred
to cabin hospital or designated hospitals for health care,
and close contact tracing could both play role in block-
ing the transmission and identifying infectors, in addi-
tion, infector can be managed by classification, it can not
only decrease severe cases, but also reduce the outflow of
medical resources. (5) Breakthrough infection after vac-
cination prove that the vaccine cannot produce lasting
protection. Developing effective preventive vaccine or
broad-spectrum vaccine is still one of the most important
tasks. (6) Stage-based processes and expansion phases of

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit httpy/creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0002-8929-4433
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40249-022-00994-w&domain=pdf

Zhang et al. Infectious Diseases of Poverty (2022) 11:67 Page 2 of 3
Decisive factor ‘ l Strategies and es (Scientific are impl d timely and effectively that can stop epidemic) ‘ | Objective
" Specific drugs and / or preventive vaccines will completely change COVID-19 epidemic-control -
SARS'COY'Z_ Deve!qpmem and promotion of h strategies and measures (case fatality rate and excess mortality are equivalent to influenza) Prevent COV,I D ,1 9’
characteristic specific drug break transmission
¥ pathogenicity ’ Development and promotion of _]
v infectivity i — - ——
; time preventive vaccines __‘ Severe cases, critical patients: hospitalization |\
v evolution
Development and promotion of - T
ffecti t peuti i [ Mild, common cases: concentrated therapeutics or home care |
Social and economic T N Reduce
development Health education: mask protection, pitaliz rate,
v Demographic wash hands and keep a reasonable ‘ Asymptomatic carrier: home care or centralized isolation | severe dlseasg rate
characteristics social distance and mortality
¥ Medical resource " — T (Prevent medlgal
v Material supply Early found of infected individuals l Close contacts: home care or centralized isolation | resources panic
(high sensitivity and specificity method: squeez resources and
fluorescence quantitative PCR) —— : reduce the excess
Culture, scientific and — —> [Other individuals: normal life and work | mortality and
technological level Epidemiological i igation by big L | secondary disasters)
v Scientific analysis of data and new approaches l Environmental disinfection |
the epidemic situation (Symptom monitoring and individuals
v Sc!e”“ﬁc evidence tracking record of web-app approach)
v Science popularization Some medical activities (emergency, advanced cancer, renal
dialysis, etc.) should be normal work, and effectively coordinated
Surveillance between hospitals and residential places will be establish. It can On the premise of
Government will (SARS-CoV-2 strain , COVID-19) reduce secondary disasters. respecting life,
v' Prevention and control promote long-term
concept FRpTRR e PR Targeted epidemic-control measures for COVID-19 : social and economic
v Social system Control the Infection s“o?nce am; : epidemic has spread < 5 generations, or small infectors development with the
gccalinebilizaton protect vulnerable individual least cost
capacity (including — - " -
community _4 Drastlc'measures or Iockd‘ow‘n': epidemic has spread for 5-10 ‘
mobilization capacity) _>| T e ey, [T |_ generations, or the infected individuals more than one thousand

Fig.1 The epidemic-control strategies and measures for COVID-19

SARS-CoV-2 transmission is similar to biological inva-
sion [5]. Hence, cross-disciplinary invasion science offers
valuable insights that can facilitate control policy.

The targeted intervention program can stop

the COVID-19 spread

In response to suppress transmission, the first priority
is to quickly find infectors, it is achieved by nucleic acid
testing, application of big data in epidemiological inves-
tigation and the cooperation and public support. Epi-
demic transmission in small-scale can be controlled with
targeted epidemic-control measures. However when the
epidemic has spread and abundant infected individuals
have been produced, strong measures must be taken to
stop the rapid communication [5]. In fact, implementa-
tion of scientific measures can help us coordinate epi-
demic control and economic and social development,
it can effectively block COVID-19 disseminate in small
scope or in the early stage of the epidemic, it can mini-
mize the impact of the epidemic and the number of infec-
tions, severe cases and deaths. Ultimately, it can control
epidemic in the shortest time.

Conclusions

COVID-19 transmission are driven by ecological and
socioeconomic factors, scientific evidence from the-
ory and interventions guide future policy making, the
targeted epidemic-control COVID-19 need sufficient
medical resources, strong social mobilization and civic
cooperation.
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