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COVID-19 continues its rampage
in children and in unvaccinated
communities due to the Delta
and Omicron variants
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ABSTRACT: With the onset of the Omicron variant transmissible, even among those having received
two doses of vaccine, it is clear that the ongoing COVID-19 pandemic is of particular concern among
children and in developing countries with lower vaccination coverage. Vaccine equity combined with a
range of other practical control strategies among children and adults is fundamental for controlling glob-
al morbidity and mortality due to COVID-19, and to relieve the continuous cycle of poverty it purveys.
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Since the cluster of Coronavirus-2019 (COVID-19) was
identified in Wuhan, Hubei Province, China on Decem-
ber 31, 2019, SARS-CoV-2 has led to 271 million cases
and 5.3 million deaths worldwide as of December 17,
2021'. With the delta variant causing significant cases,
morbidity, and mortality, the advent of the Omicron
variant indicates no clear end in sight for the pandemic.
In the span of just 3 weeks, the variant has entered 77
countries?. Omicron is ten times more infectious than
the original strain and twice as infectious as the delta
variant?,

Early in the pandemic, children were deemed both
unlikely to be implicated as the drivers of COVID-19
nor to contribute to mortality in the elderly population®.
Now, children present a greater risk for the delta vari-
ant and represent the source (index case) for most out-
breaks®. This variant is more transmissible and can be
highly devastating in children and unvaccinated popu-

lations. This is also likely the case for Omicron — emerg-
ing evidence® from South Africa suggests a greater pro-
portion of hospitalizations are among children.

One of the common drivers of the spread of coro-
navirus among children is the clustering of children in
‘hotspots’ such as sporting venues and schools. Where
the UK has ‘opened-up’ after achieving high adult vac-
cination rates, it is estimated that there was at least
one outbreak in every 250 schools, or 97 confirmed
outbreaks in primary and secondary schools within a
four-week period alone’. Transmission events have been
recorded in sports facilities among children as young as
five years®, and in schools across many countries such
as the UK, Chile, Sweden, Korea and the United States®.

Outbreaks in schools that began among children have
then spread to adults who are at higher risk of develop-
ing serious symptoms. An outbreak in an Israeli school
triggered by two COVID-19-positive students spread to
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153 students and 25 staff members®. Furthermore, the
attack rate was higher among staff (16-6%) than among
students (13-2%). This is of particular concern as teach-
ers must of course be present if schools are to operate.

Canberra, Australia’s capital city, had remained
essentially COVID-19 free for 18 months without a
locally acquired COVID-19 case until an outbreak of
Delta occurred, sending the entire city instantly into a
‘snap’ lockdown. The median age of this outbreak was
19-5 years and was mainly due to the occurrence of
COVID-19 in primary and high schools". Figure 1 high-
lights the degree to which children and young adults
contributed to this outbreak, as well as their significant-
ly lower vaccination rates compared to adults and the
elderly. It can clearly be seen that as vaccination rates
increase non-uniformly across age groups, the major-
ity of transmission occurs in the younger age groups.
Therefore, we are observing a trend towards a pandemic
of children and unvaccinated populations.

The Delta variant led to a higher proportion of as-
ymptomatic pediatric patients''> but at this stage, little
is known whether the situation will be any different with
Omicron. Host factors such as pre-existing co-morbid-
ities, malnutrition, poor infrastructure and sanitation

can increase the risk of hospitalization and ventilation
in an intensive care unit (ICU). Multisystem inflam-
matory disease syndrome of childhood (MIS-C) used
to be the most common syndrome early in the pandemic
and continues to prevail at the time of the Delta vari-
ant', Early reports have investigated ‘long COVID-19
— the persistence of symptoms beyond the typical du-
ration of infection. Whilst only an emerging area of
research, there is evidence that children and adults can
have symptoms that last weeks'. However, it is too early
to determine if there is evidence of long COVID-19 due
to Omicron infection.

With many countries having extremely low vac-
cination rates, we can expect that coronavirus will be
pandemic for years, particularly when incredibly in-
fectious variants such as Omicron arise. Indeed, vac-
cination rates in some countries are as low as 5-10%'°,
and this low level of vaccine uptake is likely one of the
main drivers behind the emergence of the new Omicron
variant. Despite establishment of the COVID-19 Vac-
cines Global Access (COVAX) by the World Health
Organization (WHO), many countries in the develop-
ing world do not yet have access to sufficient vaccine
supplies. Countries that produce vaccines prioritize
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Figure 1. Population pyramid of distribution of cases in ACT outbreak August 12-28, 2021, and first dose vaccination. Overlapped regions do
not indicate cases in individuals who have been vaccinated, but rather an overlap of two separate population pyramids.
*Percentage within age group derived from Australian population as of August 2021.

tAustralian Capital Territory.
Data retrieved from ACT Health/ABS.
Case numbers in ages 80+ <4 persons and therefore not shown.



COVID-19 CONTINUES ITS RAMPAGE IN CHILDREN AND IN UNVACCINATED COMMUNITIES DUE TO THE DELTA AND OMICRON VARIANTS

their own communities, even providing booster shots,
despite the fact that poorer nations are yet to receive
their first dose of vaccine. Consequently, we anticipate
vaccination rates will remain low in these countries for
some years to come. Tedros Adhanom Ghebreyesus, the
director-general of the WHO, has been highly critical
of this unequal rollout of the COVID-19 vaccines. “Ev-
ery day, there are six times more boosters administered
globally than primary doses in low-income countries.
This is a scandal that must stop now,” he said on No-
vember 13, 2021. The picture is even worse for children
as it is only very recently that COVID-19 vaccination
programs have been extended to children in a number
of developed countries, with vaccine rollouts generally
having commenced among the most vulnerable groups,
followed by the adult population. It is likely, therefore,
that children in developing countries will be one of the
last groups to receive their first dose of vaccine, a fail-
ing that needs to be considered a global issue. This is
because it is now recognized that children contribute to
the transmission of coronavirus even in countries with
high vaccination rates, let alone those poor countries
with only 5-10% coverage, an unacceptable position
that, additionally, creates a fertile breeding ground for
coronavirus mutations.

It is clear that COVID-19 vaccination on its own
alone is insufficient to prevent large scale mortality and
hospitalizations in developed countries'. Accordingly,
there is an increasing awareness that additional mea-
sures to reduce transmission are necessary'®!?, along the
lines advocated by OzSAGE, a multi-disciplinary Aus-
tralian network, which advocates “Vaccine-Plus” for
the safe lifting of restrictions and an exit strategy from
the pandemic involving practical, actionable solutions
such as safe indoor air (ventilation) masks, and other
non-pharmaceutical interventions including testing,
tracing, and the wearing of masks?. Improved ventila-
tion and the use of appropriate air filters may be par-
ticularly effective in schools, homes, and indoor venues
given that outbreaks have occurred when air condition-
ing use was increased emphasizing the role of aerosol
transmission in COVID-19 outbreaks’.

The emergence of the Omicron variant and its rapid
spread demonstrate that vaccine inequity continues to
be a considerable failing both in developed and devel-
oping countries, a feature that contributes to prolong-
ing the pandemic, placing the whole world at continued
risk of COVID-19 and continuing the negative impact
on global economies'. Furthermore, the severity of
COVID-19 is increased by co-morbidities, such as mal-
nutrition, that are more prevalent in developing coun-
tries, sustaining a continuous cycle of poverty.

As a global community, we need to acknowledge
that this coronavirus threat will remain constant into
the foreseeable future and that vaccination cannot com-
bat its public health impact in isolation. In addition to
greater attention being placed on global vaccine equity,
an awareness of the role that children play in COVID-19
transmission, and the implementation of additional con-
trol strategies and practical interventions to minimize
global transmission will be required.

CONFLICT OF INTERESTS:
The authors declare that they have no conflicts of in-
terest.

REFERENCES

1. World Health Organization. Coronavirus disease
(COVID-19) pandemic 2021 [Acc]. Available from: https:/
bit.ly/2UGild1.

2. Mahase E. Covid-19: Do vaccines work against omicron-and
other questions answered. BMJ 2021; 375: n3062.

3. Chen J, Wang R, Gilby NB, Wei GW. Omicron (B.1.1.529):
Infectivity, vaccine breakthrough, and antibody resistance.
ArXiv. 2021. arXiv:2112.01318

4. Ludvigsson JF. Children are unlikely to be the main drivers
of the COVID-19 pandemic - A systematic review. Acta
Paediatr 2020; 109: 1525-1530.

5. Scott S. COVID-19’s delta variant means it’s ‘absolutely es-
sential’ to protect children from infection, experts say. ABC
News [Internet]. 2021 August 28, 2021. Available from:
https://www.abc.net.au/news/2021-07-06/children-need-
covid-protection-vaccines-experts-say/100269228.

6. Karim SSA, Karim QA. Omicron SARS-CoV-2 variant: a new
chapter in the COVID-19 pandemic. Lancet 2021; 398: 2126-2128.

7. O’Dowd A. Covid-19: Cases of delta variant rise by 79%, but
rate of growth slows. BMJ 2021; 373: n1596.

8. Dougherty K, Mannell M, Naqvi O, Matson D, Stone J. SARS-
CoV-2 B.1.617.2 (Delta) Variant COVID-19 Outbreak Associ-
ated with a Gymnastics Facility - Oklahoma, April-May 2021.
MMWR Morb Mortal Wkly Rep 2021; 70: 1004-1007.

9. Hyde Z. COVID-19, children and schools: overlooked and at
risk. Med J Aust 2020; 213: 444-446.¢l.

10. Bladen L. Canberra lockdown: Covid Delta outbreak
spreading among younger Canberrans. The Canberra Times
[Internet]. 2021 August 24, 2021. Available from: https://
www.canberratimes.com.au/story/7392349/canberras-out-
break-spreading-among-teens/.

11. Centers for Disease Control and Prevention. Morbidity
and Mortality Weekly Report. Hospitalizations Associat-
ed with COVID-19 Among Children and Adolescents —
COVID-NET, 14 States, March 1, 2020-August 14, 2021.
Retrieved from: https://www.cdc.gov/mmwr/volumes/70/wr/
mm?7036e2.htm

12. McLaws ML. COVID-19 in children: time for a new strate-
gy. Med J Aust. 2021; 215: 212-213.

13. Mallapaty S. Delta threatens rural regions that dodged earli-
er COVID waves. Nature. 2021; 596: 325-326.

14. Wu K. Delta Is Bad News for Kids. The Atlantic [Internet]. 2021
August 16, 2021. Available from: https:/www.theatlantic.com/
health/archive/2021/08/delta-variant-covid-children/619712/.

15. Molteni E, Sudre CH, Canas LS, Bhopal SS, Hughes RC,
Antonelli M, Murray B, Kléser K, Kerfoot E, Chen L, Deng J,
Hu C, Selvachandran S, Read K, Capdevila Pujol J, Hammers
A, Spector TD, Ourselin S, Steves CJ, Modat M, Absoud M,
Duncan EL. Illness duration and symptom profile in symp-
tomatic UK school-aged children tested for SARS-CoV-2.
Lancet Child Adolesc Health 2021; 5: 708-718.

16. Petersen E, Ntoumi F, Hui DS, Abubakar A, Kramer LD,
Obiero C, Tambyah PA, Blumberg L, Yapi R, Al-Abri S,
Pinto TCA, Yeboah-Manu D, Haider N, Asogun D, Vela-
van TP, Kapata N, Bates M, Ansumana R, Montaldo C,
Mucheleng’anga L, Tembo J, Mwaba P, Himwaze CM, Ha-
mid MMA, Mfinanga S, Mboera L, Raj T, Aklillu E, Veas
F, Edwards S, Kaleebu P, McHugh TD, Chakaya J, Nyirenda
T, Bockarie M, Nyasulu PS, Wejse C, Muyembe-Tamfum JJ,
Azhar EI, Maeurer M, Nachega JB, Kock R, Ippolito G, Zum-
la A. Emergence of new SARS-CoV-2 Variant of Concern
Omicron (B.1.1.529) - highlights Africa’s research capabili-
ties, but exposes major knowledge gaps, inequities of vaccine
distribution, inadequacies in global COVID-19 response and
control efforts. Int J Infect Dis 2021; 114: 268-272.




InFect Dis TRor MEeD

17.

18.

Lanzavecchia S, Beyer KJ, Evina Bolo S. Vaccination Is Not
Enough: Understanding the Increase in Cases of COVID-19
in Chile despite a High Vaccination Rate. Epidemiologia
2021; 2: 377-390.

Head JR, Andrejko KL, Remais JV. Model-based assess-
ment of SARS-CoV-2 Delta variant transmission dynam-
ics within partially vaccinated K-12 school populations.
medRxiv. 2021:2021.08.20.21262389.

19. Gimma A, Lal S. Considerations for mitigating COVID-19
related risks in schools. Lancet Reg Health Am 2021; 2:
100077.

20. OzSAGE. Safe Indoor Air (Ventilation) and Vaccine-Plus.
2021. Accessed at: https://ozsage.org/ventilation-and-vac-
cine-plus/



