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ABSTRACT

The COVID-19 pandemic has profoundly impacted global health and socio-economic systems. By analyzing four 
major global epidemics, this study delineated viral transmission pathways and variant evolution trends. It devel-
oped an epidemic stage model using histograms of new cases—categorized into initial, rising, plateau, and de-
cline phases—and cumulative case curves with inflection-point stages. A bidirectional predictive model, evaluat-
ing epidemic severity and intervention efficacy under scenarios with or without inflection points, was validated 
using data from India’s general population, U.S. healthcare workers, and localized outbreaks in China. The study 
proposed a phased framework: early detection, surveillance and early warning response, and prioritized preven-
tion/control periods. Additionally, it clarified the dynamic relationship between variant dominance niches and 
transmission efficiency, establishing a technical framework to enhance pandemic preparedness. These findings 
aim to optimize resource allocation and refine global strategies for mitigating future public health crises.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic has been a 

public health event of international concern for more than three years, 
possessing high infectivity, rapid spread, wide-ranging infection, mul-
tiple epidemic waves, and Increased virus variation. The pandemic 
has changed the understanding and experience of scientists world-
wide in terms of disease-free infection, virus carriage, virus mutation, 
immune escape, trend prediction, and staged prevention and control. 
COVID-19 has seriously jeopardized human health and socioeconom-
ic development. The pandemic remains a severe challenge worldwide 
that disrupts people’s lives and requires a coordinated internation-

al response. Since December 2019, the emergence of variants of the 
virus that causes COVID-19, severe acute respiratory coronavirus 
2 (SARS-CoV-2), in many regions such as Europe and the Americas 
has led to four predominant epidemic waves of confirmed cases and 
deaths (waves of virus variants infection, from now on, “wave”) and 
their baseline fluctuations, and presented pandemic features with 
scale, regular, catastrophic, and staged epidemic waves owing to these 
variants [1-3].  Since the World Health Organization (WHO) declared 
a global pandemic on March 11, 2020, China eliminated the current 
epidemic before April 2020, when there was no vaccine, and has ef-
fectively controlled imported infections [4-7]. 
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To better understand and address the multifaceted impacts of 
COVID-19, this review systematically retrieved and analyzed key pub-
lications from databases, such as PubMed, Web of Science, Embase, 
and the Cochrane Library, focusing on studies published between 
2020 and 2024. Additionally, global and national COVID-19 case data 
released by the WHO from 2020 to 2023 were critically examined. 
Drawing from these sources, we developed a methodological frame-
work for segmenting and quantifying COVID-19 pandemic waves and 
identifying critical turning points. This framework has been integrat-
ed into the infectious disease surveillance and early warning system. 
The technical model established through this analysis offers a com-
prehensive approach to assessing epidemic wave processes, monitor-
ing virus transmission routes, understanding the virus variant selec-
tion, and the transmission characteristics of the SARS-CoV-2 Omicron 
(B.1.1.529) variant globally and in the United States (US). The model 
revealed two successive waves of epidemics in India and the US, con-
trasted with a single-cluster outbreak in China. Herein, we describe 
the technical model’s outline, the inflection point’s role, the spread 
of dominant niche variants, and the technical direction of epidemic 
development, prevention, and control.

COVID-19 Epidemic Waves and Transmission and 
Selection of Sars-CoV-2 Variants
Global and US COVID-19 Epidemic Waves

According to COVID-19 real-time statistics of the WHO, as of Jan-
uary 3, 2023, the cumulative number of confirmed cases and deaths 
worldwide was close to 656 million and 6.67 million, respectively; in 

the US, these figures are comparable to 0.994 million and 1.08 mil-
lion, respectively. Since December 30, 2019, the US and countries 
worldwide have experienced four major waves of new confirmed or 
fatal COVID-19 cases, each lasting 3 to 6 months, owing to the origi-
nal SARS-CoV-2 strain, followed by the Alpha (B.1.1.7), Beta (B.1.351), 
Gamma (P.1), Delta (B.1.617.2), and Omicron (B.1.1.529) variants of 
SARS-CoV-2. Subtypes of the Omicron variant caused the fourth wave 
from May to October 2022. The transmission of each variant and its 
wave duration are related. The natural evolutionary selection of virus 
variants is the root cause of the emergence and replacement of the 
four waves. Each dominant variant can significantly affect the corre-
sponding region in less than six months. Since December 2021, the 
epidemic wave owing to the Omicron variant showed the characteris-
tics of the highest peak, the most extended peak period, and the recur-
rence of subsequent peaks. Since March 2022, changes in the number 
of deaths have not shown characteristics similar to the previous four 
waves, and the number of deaths per day or week, mortality, and case 
fatality rate reached the lowest level since the start of the pandemic. 
The number of deaths in the peak period of the Omicron waves seems 
to be higher globally and, in the US, than that during the Delta wave 
period, based on differences in the number of cases, case fatality rate, 
primary infection number, and characteristics of high infectiveness 
and an extended transmission period of Omicron and Delta variants. 
The number of deaths caused by Omicron in the corresponding peri-
od would be affected by the cumulative number of deaths caused by 
the Delta variant rather than the exact number of deaths caused by 
the Delta variant (Figures 1 & 2) [1-5,8-10].

Figure 1: Global weekly histogram of new COVID-19 cases and deaths from December 30, 2019, to January 3, 2023(Source:WorldHealthOrganization).
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Figure 2: Histogram of weekly new COVID-19 cases and deaths in the United States from January 3, 2020, to 
January3,2023(Source:WorldHealthOrganization).

Routes of Transmission of COVID-19

SARS-CoV-2 can be transmitted directly or indirectly through re-
spiratory droplets (with a diameter of greater than 5 micrometers or 
the most effective transmission distance of less than 1 meter), drop-
let-contaminated hands, droplet-contaminated surfaces, cold chain 
foods, and aerosols (with a diameter of less than 5 micrometers or 
the most effective outdoor transmission distance of greater than 1 
meter) generated by people infected with COVID-19, which are then 
inhaled via the respiratory tract or introduced to the body via con-
tact with the virus. The index patient and early cases may become 
infected via the animal-human or animal–cold chain–human routes. 
The infectivity of human-human and human-object-human-associ-
ated droplets, aerosols, and surface-infected objects depends on the 
corresponding degree of close contact. The conditions for human-to-
object-to-human transmission depend on the presence of infectious 
viral contamination on objects, the viability of the virus, and its abil-
ity to infect humans. Information regarding outdoor airborne trans-
mission remains unavailable beyond 10 meters between individuals. 
Using big data can optimize the process of identifying close contacts 
and spatial-temporal intersections. An intersection transmission is a 
low-probability event but not a zero-probability event, and it must be 
based on its epidemiological correlation and exclude other possible 
transmission chains and routes. The most economical public health 
and social measures (PHSM) are wearing masks correctly, maintain-
ing social distancing, engaging in proper hand hygiene, and cleaning 
and disinfecting surfaces [11-14].

Selection of SARS-CoV-2 Variants

The global identification of over 13 variants of SARS-CoV-2 demon-
strates a comprehensive pattern characterized by diverse genetic mu-
tations, dominant stages, alternative outcomes, persistent variations, 
heightened transmissibility, and diminished pathogenicity. The Omi-
cron variant has given rise to subvariantsBA.1,BA.1.1,BA.2,BA.2.4,-
BA.2.5,BA.2.6,BA.2.7,BA.2.8,BA.2.10,BA.2.12,BA.2.12.1,BA.2.75,-
BA.2.75.2,XBB.1,BA.3,BA.4,BA.5,BA.4.6,BA.5.2,BF.7(BA.5.2.1.7),and 
XBB.1.5 as well as numerous other subtypes that exemplify a distinct 
ecological niche characterized by enhanced infectivity potentiality, 
occultation capability, immune evasion capacity, low pathogenicity 
level, diversity and variability in genetic makeup, adaptability to dif-
ferent environments and relative stability. The Delta variant, previ-
ously the dominant variant, has been eliminated. The emergence of 
future variants/subtypes is more likely to result from gene recombi-
nation involving the Omicron variant rather than arising from other 
variants, which is in line with the natural law of viral evolutionary 
selection in virology, epidemiology, infectious diseases, immunology, 
and ecology [1-3,8-10,13-20]. A viral variant niche refers to variation 
in the population infection rate of each variant in time and space and 
its functional relationship with related variants. The emergence of fu-
ture variants/subtypes is more likely to result from gene recombina-
tion involving the Omicron variant rather than originating from other 
variants [1-3].
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Technical Model and Concepts Related to 
Measurement by Stages During Covid-19 Epidemic 
Waves

The WHO has reported data on more than four predominant ep-
idemic waves globally and in the US. A histogram of the number of 
daily or weekly newly confirmed cases shows a normal distribution 
and staging (initial, rising, plateau, declining), and a curve chart of the 
corresponding cumulative number of confirmed cases shows a con-
cave-convex trend and staging (initial, early, late, plateau) with logis-
tic or Gompertz growth curve characteristics (Figures 1 & 2). The his-
togram of the number of newly confirmed cases per unit of time can 
be effectively utilized for collaborative analysis (after this, histogram), 
curve chart of cumulative number of confirmed cases (starting now, 
graph), monitoring and early warning staging chart, prevention and 
control staging chart, and inflection point decision chart for establish-
ment of the technical measurement model. The model was used to 
categorize the epidemic wave process, monitoring and early warning, 
prevention and control staging, and application of the corresponding 
technical model in cases in India, the US, and China. The epidemio-
logical and etiological measurement process encompasses detection, 
surveillance, investigation, and early warning stages, which involve 
formulating epidemiological hypotheses, conducting epidemiological 
verification, performing etiological detection, and conducting genome 
sequencing. Epidemiology is actively employed to comprehensively 
investigate the incidence of infections, sources of infection, transmis-
sion routes, chains of transmission within susceptible populations, 
and the combined impact of natural and social factors. Etiology elu-
cidates the causation of disease in insusceptible populations through 
intricate transmission chains involving pathogens transmitted via re-
spiratory droplets, aerosols, contaminated hands, and contaminated 
surfaces [7]. 

The change node of the number of cases during the epidemic 
wave process refers to the change point of etiology, regularity, bound-
ary, and convergence in the histogram and curve chart. The inflection 
point is a vital coordinate point in the changing trend of the number 
of cases, explicitly referring to the vertex of the usual distribution 
trend of the histogram (epidemic curve) and the cutoff point of the 
curve chart showing a concave-convex trend. As long as the histogram 
shows a normal distribution and the corresponding curve chart char-
acteristics, then according to the change node and inflection point 
of the number of cases in the histogram and curve chart, from the 
origin of histogram coordinate 0 to the right, there will be four stag-

es of change in the number of cases: delayed and moderate increase 
(starting period), change from small to considerable (rising period), 
continuous (plateau period), and change from large to small (declin-
ing period). From the origin of curve chart 0 to the right, there are 
four stages of change in the number of cases (Figures 3-5): delayed 
and moderate increase (initial period), change from small to consid-
erable (early period), switch from large to small (late period), and 
stabilization (plateau period) [1,2,4-7]. Early detection refers to the 
earlier analysis of abnormal information, such as the occurrence con-
ditions and risk factors of infected cases before the epidemic wave or 
in the early detection period of the histogram and curve chart. Effec-
tive monitoring and early warning mean completing the investigation, 
test, and measurement as soon as possible in the monitoring and ear-
ly warning period marked by the histogram or curve chart to study 
and determine the spatiotemporal process, transmission chains, and 
pathogens and to implement countermeasures as soon as possible to 
avoid the occurrence of the epidemic or reduce the degree of harm. An 
adequate early warning system involves government leadership, risk 
assessment, decision-making, social action, early warning feedback, 
and public communication. Key prevention refers to early screening, 
treatment, isolation of infected patients, and control of the source of 
risk points in the histogram of the increase in the number of cases 
during the initial period and the rising period or earlier, aiming for 
no or minimal occurrence of subsequent infections among the pop-
ulation in the transmission area (the minimum extreme value is zero 
sources of infection), sporadic or clustered epidemic intensity, slow 
increase in the number of cases, and a single transmission chain. 

Critical control refers to taking measures as early as possible in 
the rising, plateau, and declining periods of the histogram or in the 
early and late periods of the curve chart to avoid the continuation of 
the epidemic, a dramatic increase in the number of cases, and an at-
tempt to lower the peak and shorten the peak period. The epidemic 
intensity refers to an outbreak, an epidemic, a rapid increase in the 
number of cases, and an increase in transmission chains. Dynamic 
zero-COVID policy refers to the process of social monitoring in identi-
fying the infection source, virus variant, epidemic wave, population at 
risk, and control area as soon as possible and adopting scientific and 
accurate detection, treatment, isolation, investigation, and control 
measures as soon as possible to prevent transmission chain spread 
and eliminate waves peaks in the minimum range, within the shortest 
time, and at the lowest cost. This policy is also routine in China for 
preventing and controlling Class A and B infectious diseases accord-
ing to Class A management (Figures 3-6) [1,4,5,7].
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Figure 3: Technical model schematic of COVID-19 pandemic stage measurement, epidemiological and etiological measurement, inflection point 
determination, prevention, and control.

Figure 4: Composite pattern chart of COVID-19 outbreak process, surveillance, and early warning, prevention, and control in India from February 
15, 2021, to July 19, 2021, based on the weekly histogram of newly confirmed cases and the graph of cumulative cases (self-created chart based on 
the number of points, per the World Health Organization).
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Figure 5: Case chart of COVID-19 outbreak, surveillance, warning, prevention, and control in the United States from June 6 to October 24, 2021, 
based on the weekly histogram of newly confirmed COVID-19 cases and graph of cumulative cases (self-created chart based on the number of 
cases on the official website of the US Centers forDiseaseControlandPrevention).  

Figure 6: Case chart of the cluster of COVID-19 in Ruili, China, from July 4 to August 13, 2021, based on the histogram of daily newly confirmed 
COVID-19 cases and graph of cumulative cases.
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Application of the Technical Model of Stage 
Measurement and Inflection Point Determination
Epidemic Wave Among the Entire Population of India

Based on WHO statistical data on COVID-19 and the translation 
coordinate theory, we analyzed the large-scale epidemic wave caused 
by the Delta variant in India from February 15 to July 19, 2021. The 
weekly number of newly confirmed cases was 86.7, 105, 114, 148, 
240, 372, 514, 873, 1429, 2172, 2597, 2739, 2388, 1846, 1365, 915, 
631, 442, 351, 312, 292, 269, 266 thousand cases, respectively. The 
histogram of newly confirmed cases per week with a typical normal 
distribution and the curve chart of the cumulative number of patients 
with the usual concave-convex trend were plotted (Figures 3 & 4). 
The endpoints of the corresponding histograms’ starting, rising, pla-
teau, and declining periods were the weeks of March 8, April 26, May 
10, and July 19, respectively. The weeks of April 5 and May 31 were 
close to the peaks of the concave trend in the ascending and descend-
ing periods, respectively. The endpoints of the corresponding curve 
chart’s starting period, early period, late period, and plateau period 
were the weeks of March 8, May 3, May 31, and July 19, respectively. 
The weeks of April 5 and May 31 were close to the beginning and end 
points of the rapid rising period, respectively. The starting points of 
early detection, effective monitoring, adequate warning, and effective 
response were all coordinated origin 0. The earlier, middle, and late 
monitoring and warning endpoints were the weeks of March 8, May 3, 
and May 31, respectively. The left stage of April 5 was the critical pre-
vention period, and the necessary control period was between April 
5 and May 31. The horizontal coordinate week of May 3 corresponds 
to the histogram peak ordinate value of 2.739 million cases; the flat 
coordinate week of May 3 corresponds to the concave-convex trend 
cutoff point of the curve chart, which compares to the ordinate value 
of 11.391 million cases; all are the inflection points of time–case num-
ber change. The coordinates of the inflection points were the week of 
May 3 with 2.739 million cases and the week of May 3 with 11.391 
million cases, respectively [1,2,7].

Epidemic Wave Among Healthcare Personnel in the US

Based on COVID-19 statistical data from the US Centers for Dis-
ease Control and Prevention and the translation coordinate theory, 
we analyzed a large-scale epidemic wave caused by the Delta vari-
ant in the US healthcare sector from June 6 to October 24, 2021. The 
weekly number of newly confirmed cases was 1216, 1282, 1494, 
1975, 3102, 4488, 5858, 8412, 12540, 15460, 17623, 18078, 18092, 
15908, 14360, 12621, 10648, 9093, 8331, 7240, and 7103 cases. A 
typical average distribution feature histogram and concave-convex 
trend feature curve chart were drawn (Figures 3-5). The endpoints of 
the corresponding histograms’ starting, rising, plateau, and declining 
periods were the weeks of June 27, August 29, September 5, and Octo-
ber 24, respectively. The endpoints of the corresponding curve chart’s 
starting period, early period, late period, and plateau period were the 

weeks of June 27, August 29, October 3, and October 24, respectively. 
The leftward stage of July 18 was the critical prevention period, and 
the necessary control period was between July 18 and October 3. In 
the week of August 29, the ordinate value of the horizontal coordinate 
corresponded to the peak of the histogram of 18,092 cases, and the 
ordinate value of the concave-convex trend cutoff point of the curve 
chart of 109,620 cases; all were the inflection points of the number of 
time–cases. The inflection point coordinates were the week of August 
29 with 18,092 cases and the week of August 29 with 109,620 cases, 
respectively [18].

Cluster of Cases in Ruili City, China

Ruili has a population of nearly 300,000. Its neighboring country, 
Myanmar, has been severely affected by COVID-19. Many villages lie 
on the land border between Myanmar and China, and cross-border 
exchanges are frequent. Authorities proactively reported 106 con-
firmed COVID-19 cases within familial units, adjacent communities, 
designated quarantine facilities, and communities in Ruili from July 4 
to August 13, 2021. The daily number of newly established cases was 
3, 5, 15, 0, 8, 10, 12, 7, 1, 1, 2, 0, 1, 0, 4, 7, 0, 1, 0, 0, 1, 0, 0, 2, 0, 0, 0, 3, 0, 
2, 3, 3, 1, 0, 7, 0, 0, 2, 3, 1, and 1 cases. The genome sequences of these 
cases were derived from 15 independent transmission chains in two 
branches of the Delta variant, suggesting that multiple regions and 
channels of imported cases caused the epidemic. Owing to strict im-
plementation of border risk source control, closed-loop management, 
surveillance and early warning, case treatment, nucleic acid screen-
ing, epidemiological tracing, isolation management, containment, 
vaccination, PHSM, prevention, disinfection, physical prevention fa-
cilities, electronic technical prevention, personnel measures, each 
epidemic, and every transmission chain was rapidly and thoroughly 
controlled. The histogram of the number of daily or weekly newly 
confirmed cases does not show the characteristics of normal distribu-
tion, and the corresponding curve chart does not show the attributes 
of a concave and convex trend. The corresponding histogram or curve 
chart does not show the completed four stages in the typical epidemic 
wave or outbreak process: monitoring and warning stages, the critical 
prevention period, the critical control period, and the change nodes of 
the number of cases over time.

Conclusions and Prospects
Outline of Technical Model

This paper proactively examines the significant waves of the 
COVID-19 epidemic and identifies the inflection points of confirmed 
cases, transmission patterns, and the emergence of SARS-CoV-2 vari-
ants. It specifically focuses on two epidemic waves that have impacted 
the entire population of India and the healthcare community in the 
United States, as well as a clustered outbreak in Ruili, China. Addi-
tionally, it highlights the implementation of surveillance and early 
warning systems for infectious diseases over the past three years. We 
established a precise technical model that jointly adopts a histogram 
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of newly confirmed cases and a curve chart of cumulative instances 
to measure the outbreak process, surveillance and early warning, 
and prevention and control according to stages and for epidemio-
logical and etiological measurement. The model has characteristics 
regarding the etiology, regularity, stages, prevention, control, practi-
cality, and effectiveness applicable to cluster, outbreak, epidemic, and 
pandemic levels. Early detection, monitoring, investigation, warning, 
measurement, prevention, control, and assessment of each potential 
epidemic or wave is a technical procedure, and timely and continuous 
surveillance, investigation, phased measurement, and wave identi-
fication are specialized keys. Standardized and effective implemen-
tation of the diagnosis and treatment of infected patients, isolation 
management of personnel at risk, grading and zoning, regional con-
trol, critical prevention, critical control, population detection, vac-
cination, PHSM, and extensive data monitoring are the focus of pre-
vention and control. The technical model’s application objectives are 
to avoid an epidemic, lower the peak, and shorten the peak period 
(Figures 1-6) [1,2,7,13-20].

Role of the Inflection Point

The inflection point generally occurs when the number of newly 
confirmed cases or deaths increases in major waves, globally and in 
the US, and each wave has an inflection point (Figures 1 & 2). The 
inflection point has a two-way predictive function in severe epidemic 
situations (increasing trend in the number of cases) and a positive 
trend (decreasing trend in the number of cases). Large-scale epidem-
ic waves usually have an inflection point, such as the two stages be-
fore and after the inflection points of the two epidemic waves in India 
and the US (Figures 4 & 5). The inflection point did not appear; it also 
has the bidirectional predictive effect of epidemic development (the 
beginning and rising period of the histogram or the initial and early 
period of the curve) or the epidemic is under control, such as in the 
two epidemic waves development periods in India and the US (before 
the inflection point) and the cluster of outbreaks in Ruili, China; that 
is to say, an epidemic usually has no inflection point under the steady 
state (Figures 4-6) [1,4-7,18]. The inflection point is a crucial index 
for determining the sharp increase in the number of cases, continua-
tion of the peak, sustained development of the epidemic, formation of 
the epidemic scale, strengthening of the herd immunity barrier, and 
increasing difficulty and costs of China’s dynamic zero-COVID policy. 
The inflection point is also a key node for integrating issues of health 
and safety, standard production, and expected productive life, as well 
as the uniformity, scientific basis, sustainability, and effectiveness of 
social and economic development.

Propagation of Dominant Niche Variants

Although the number of new cases has decreased significant-
ly after the inflection point in major epidemic waves of confirmed 
COVID-19 cases and deaths at all levels worldwide over the past three 
years, the second, third, and fourth waves occurred after the end of 

the first, second, and third peaks, respectively; that is, the evolution-
ary selection of the dominant niche variants determined the wave 
replacements. Although the Omicron variant has caused infections 
since February 2022, it shows no signs of a higher hospitalization rate, 
more severe rate of disease, case fatality rate, or mortality rate than 
other variants. In addition, prevalence intensity, mild disease, asymp-
tomatic infection, severe illness, and death among older adults, young 
children, and the general population are predictable. However, this 
variant presents problems of latent transmission, immune escape, di-
versity, adaptability, and stability of epidemic waves, as well as the 
inevitability of periodic and baseline fluctuations and other long-term 
issues (Figures 1 & 2). The latest wave of the Omicron variant cases 
globally and in the US during March 2022; the Omicron variant out-
break in Shanghai, China, in April 2022; the third anniversary of the 
COVID-19 pandemic in December 2022; and the third anniversary of 
the level 1 response to COVID-19 in China in January 2023 seem to 
be four spatiotemporal nodes to consider the return of COVID-19 to 
Class B infectious disease prevention and control [1,2,13-20].

Epidemic Development and Prevention and Control Tech-
nologies

The Omicron variant subtypes have shown distinctive character-
istics of the dominant novel coronavirus variant niche globally and 
in different countries and regions. These characteristics include the 
highest wave peak of confirmed cases, the most extended wave peri-
od, the most prolonged baseline fluctuation period, the most signifi-
cant number of infected patients, the highest epidemic intensity, the 
most comprehensive transmission range, and the most significant dif-
ficulty in prevention and control. The baseline fluctuation trend of the 
epidemic lasted for 12, 24, and 36 months. The US has experienced 
multiple dominant variant epidemic waves, immune escape, and an-
tibody-dependent tolerance enhancement. China has experienced dy-
namic clearing of multiple prevalent variants before the emergence 
of the Delta variant. China has achieved success in three aspects: 
efficient clearance of multiple dominant variants prior to the emer-
gence of the Delta variant, robust natural immunity against the single 
Omicron variant during peak epidemic waves, and minimal immune 
evasion observed with different subtypes of the Omicron variant. As 
long as epidemic waves of the Omicron variant continue in the pop-
ulation of any country or region, the two states of vaccine immunity 
and natural infection will be superimposed, and the endemic phase of 
Omicron will be attained. 

Thus, there is a high probability that specific herd immunity will 
be achieved over time or that a state of endemic herd immunity will 
develop, and the population will not be highly susceptible to future 
virus variant strains. Generally, there have been no similar peaks or 
waves in the past, and the baseline fluctuation state of low-level ep-
idemic intensity has been more present [1,2]. The Omicron variant 
in China also presents a challenging and complex multi-point distri-
bution, frequent occurrence in multiple places, multi-chain transmis-
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sion, multi-domain peaks, and more incredible difficulty and costs of 
monitoring, early warning, measurement, and control. In the first sea-
son of 2023, COVID-19 entered an epidemic wave, and synchronously, 
concurrently, the immunity barrier owing to vaccination will weaken, 
the natural immunity barrier will become stronger, population im-
munity will develop, and baseline fluctuation will continue. We will 
actively strengthen the prevention and control measures for a Class B 
infectious disease. The focus of prevention and control is the diagno-
sis, treatment, monitoring, and prevention of three deterministic pop-
ulations (management of cases, protection of older people, protection 
of children), PHSM, and outbreak management among people at risk 
in time and space. The focus should be actively placed on antigen de-
tection, ensuring strict adherence to home isolation measures, prior-
itizing the prevention of severe disease, and promoting standardized 
treatment for symptomatic patients. The primary responsibility of 
relevant professionals and technicians in national disease control 
and prevention institutions is to scientifically and accurately clarify 
characteristics, trends, and rules regarding the infectious and deadly 
nature of COVID-19 and its causative agent, SARS-CoV-2. 

The main task of the national expert group is to generate scientific, 
integrated, unified, honest, and practical phased prevention and con-
trol advice; to participate in the formulation of prevention and con-
trol policies and strategies; review the phased prevention and control 
plans and diagnosis and treatment standards; and strive to prevent 
any misunderstanding [1,2,4-7], “which experts/practitioners have 
tested. This technical model involves the epidemic prediction (mon-
itoring, investigation, measurement, early warning), early warning 
(detection, reporting, treatment, prevention), and response (strategy, 
measures, costs, benefit) as three goals to achieve technical support, 
that is, to minimize the occurrence of an epidemic, reduce peak harm 
and minimize costs to achieve the maximum effect using scientific 
and precise prevention and control technology. By the latest national 
prevention and control program standards, timely revision and im-
plementation of sporadic, cluster, outbreak, and large-scale epidemic 
emergency plans; standardized and complete population monitoring 
and management; epidemic analysis and judgment; outbreak investi-
gation and treatment; timely control of risks; and identification of po-
tential or actual peaks are crucial. The aim is to effectively coordinate 
topics involving epidemic waves and baseline fluctuation, imported 
and domestic rebound infection, regular prevention and emergency 
response, phased measurement, epidemiological and etiological mea-
surement, graded zoning and zoning control, short-term and long-
term epidemic control, local and overall epidemic control, vaccines, 
drugs, immune barriers, Class A and B management, and the social 
economy and political economy. Early detection, monitoring, warn-
ing, phased measurement, epidemiological and etiological measure-
ment, and inflection point determination are critical approaches that 
carry significant responsibilities [4-7,9,10,13-20]
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