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The emergence of Coronavirus Disease 2019 (COVID-19),
caused by the Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2), has led to an unprecedented global health crisis
[1]. Within a few months, the disease that started in a small
locality of China in December 2019, had spread to numerous
countries around the world, and on March 11, 2020, the World
Health Organization (WHO) classified the disease as a public
health emergency of international concern [1]. As of March
2023, the COVID-19 pandemic was associated with more than
6.8 million deaths out of more than 681 million confirmed cases
worldwide [2]. This number of confirmed cases is likely to be

an underestimate because of the proportion of asymptomatic
infected persons who may not have sought laboratory testing.
Further, the global burden of the disease has been difficult to
establish due to differences in surveillance, testing strategies,
reporting methods, and other health-seeking behaviours which
vary from country to country [3]. Overall, the pandemic has led
to a major global health crisis causing significant disruption in
social and economic activities.

By late 2020, there was a big change in the trajectory of the
pandemic with the emergence of variants of interest (VOlIs) and
variants of concern (VOCs), which posed an increased risk to
global public health [4], starting with the Alpha (B.1.1.7), Beta
(B.1.351), Gamma (P1), Delta (B.1.617.2), and then Omicron
(B.1.1.529), which was first identified in November 2021 [5, 6].
The transmission of Omicron VOCs led to significant intra-VOC
evolution resulting in descendant lineages with different genetic
constellations of mutations. Over the last year, there has been
significant changes within the Omicron lineage, resulting in sub-
lineages such as BA.1, BA.2, BA.3, BA.4, BA.5, BA.2.12.1, BA.4/5,
BF.7, BA.4.6, BA.2.75.2, BQ.1, BQ.1.1, XBB.1, XBB.1.5 [5]. The
XBB.1.5 sub-variant, otherwise referred to as the “Kraken”, is
thought to be the most transmissible sub-variant that has yet been
detected [5]. Overall, the Omicron lineage carries an unusually
high number of mutations on the spike protein - the main
antigenic target of antibodies generated by either infection or
vaccine - compared to the Delta variant [7, 8]. These mutations
lead to increased transmission efficiency and escape from
neutralizing antibodies [7-9]. A study from South Africa, however,

found that the risk of severe disease by Omicron infection was
lower than that of the Delta [10]. In yet another in vitro study,
authors found that the Omicron variant had a low replication
efficiency in tissue culture cell lines compared to the Delta, and
suggested that this decreased replication capacity could explain
its reduced disease severity [11]. Despite the high number of
mutations, there is no impact on the capability of most molecular
tests to detect Omicron variants as the majority of mutations
occur in the spike protein (S-gene), but most PCR assays target
both the nucleocapsid (N-gene) and S-gene. Where one genetic
target has reduced sensitivity due to a mutation, the tests are still
able to detect the virus on the other gene target [5, 12].

Although the virus has evolved significantly over the years,
the key clinical features of the disease have not changed [13].
The symptoms of the disease, caused by recent variants, are still
consistent with symptoms of early variants. These symptoms
include fever, cough, general weakness/fatigue, headache,
myalgia, sore throat, coryza, dyspnea, anorexia, and sometimes
nausea and diarrhea [13]. Besides changes in virus property,
which may account for the lower disease severity and mortality
of the Omicron variants, the role of immunity from past infection
or vaccination cannot be ignored.

In recognition of the relatively lower disease burden, WHO
Director General, Tedros Adhanom Ghebreyesus stated that
“there is no doubt that we're in a far better situation now” than
a year ago - when the highly transmissible Omicron variant
was at its peak. “We remain hopeful that in the coming year,
the world will transition to a new phase in which we reduce
hospitalizations and deaths to the lowest possible level,”
he added [14]. This announcement came after the WHO
advisory panel suggested that the pandemic may be nearing
an “inflection point” where higher levels of immunity can
lower virus-related deaths. Notwithstanding, he concluded
that COVID-19 still remains a global health emergency of
international concern. This is, however, obvious as, unlike other
epidemic or pandemic coronaviruses such as SARS and MERS,
the transmission was successfully interrupted in many areas
around the world [15], but the transmission of SARS-CoV-2 is
still ongoing even after three years with new variants emerging.
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In this editorial, | discuss the anticipated shift in response
strategies of COVID-19 with focus on surveillance, diagnostic
strategies, booster vaccines and therapeutics as the disease
eventually transitions from a pandemic to an endemic disease.
First, as the perception of COVID-19 changes from a
pandemic to an endemic disease, the following must be putin
place to manage the disease effectively during this phase:

1) Surveillance and testing: For the past three years,
SARS-CoV-2 dominated the respiratory viral ecology space
causing a disproportionately high number of outbreaks
and infections. During the peak period of the COVID-19
pandemic, the circulation of other respiratory viruses was
more or less suppressed. SARS-CoV-2 may continue to
mutate and evolve, but not all mutations will lead to stable
new forms of the virus with an evolutionary advantage.
Alpha, Delta, and Omicron gained this evolutionary
advantage and caused significant waves. The Beta and
Gamma variants, on the other hand, also affected the
trajectory, but to a lesser extent, and their evolutionary
advantage was not sufficient to maintain global dominance.
Omicron, to date, is the most infectious SARS-CoV-2 virus
as a result of its mutation efficiency [5, 91. More mutations
may confer future variants the ability to evade immunity
and become even more infectious, thereby maintaining
dominance. As SARS-CoV-2 becomes sustained in the
population, there is need for ongoing surveillance of acute
respiratory infections especially in vulnerable settings.

It must be recognized that with the transition of the
disease from a pandemic to an endemic disease, other
respiratory viruses are gradually reclaiming their position
within the niche and also causing the characteristic acute
respiratory infections [16]. With this in mind and coupled
with the fact that symptoms of COVID-19 mimics that of
other respiratory viruses, multiplex viral diagnostic panels
must be expanded to include SARS-CoV-2 along with
other respiratory viruses such as Influenza, Parainfluenza,
Respiratory Syncytial virus (RSV), seasonal Coronavirus,
Rhinovirus, Human metapneumovirus, Enterovirus, and
Adenovirus. The surveillance and tracking of new variants
must continue.

2) Vaccination: Vaccines will continue to be the best means of

~

preventing adverse outcomes from SARS-CoV-2 infection.
Essentially, the current COVID-19 vaccines mainly target

the spike protein, but it must be recognized that with an
increasing number of mutations, including deletions and
insertions in the spike protein, this may dramatically enhance
the variant’s ability to evade current vaccines. Therefore,
future vaccine formulations must recognize the ongoing
mutations in the spike protein. Additionally, any formulation
that includes a cocktail with both the annual flu vaccine and
COVID-19 booster may improve uptake as public interest in
the frequent COVID-19 boosters is likely to decline over time
[17]. Without continued immunization, population immunity

(natural and vaccine-induced immunity) will lessen over time.
Although the full extent of waning immunity against Omicron
is unknown, evidence indicates that those who have received
the booster benefit from protection against severe disease
[12]. Finally, as efforts to stop the spread of COVID-19
continues, two critical questions remain about the duration of
protection and how often will boosters be required?

3) Treatment: This key intervention will continue to be
required to reduce the mortality and morbidity of the
disease. When initiated early, treatments can either
support immune response against the virus or directly
neutralize the virus. Treatment also can help address
excessive immune responses and hyper-coagulability
[12]. Nirmatrelvir/ritonavir (Paxlovid™) has been shown
to significantly reduce hospitalization or death especially
among unvaccinated high-risk adults when treatment was
initiated within three days of symptom onset [18]. Paxlovid
and other COVID-19 therapeutics are now widely available
for use. Increasing the availability and timely utilization of
effective therapeutics is an important step in the transition
toward managing endemic COVID-19.

Together, COVID-19 will only become a truly endemic disease
when it exists at a predictable level that is not influenced by
public health interventions. When this occurs, public health
mandates must be recalibrated as a means to balance public
health directives and the social and psychological wellbeing
of the population. For example, in healthcare settings isolation
measures should be restricted only to those who are positive
or symptomatic. Testing should be reserve for those who

are symptomatic or high-risk contacts as part of an outbreak
response. Masking in the public must be voluntary and only
required for those who are symptomatic or test positive.
Finally, endemic COVID-19 does not mean that the disease
poses no risk, it simply means co-existence. Therefore, current
infection prevention and control measures in vulnerable
settings must be sustained post-pandemic.
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