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Module 5: Effect of COVID-19 on children and
vulnerable populations

Not all people experienced COVID-19 the same way. The impact of viral evolution and the efforts
made by governments and multilaterals to protect public health during the pandemic produced
different effects in different populations. This module summarizes the evidence on how COVID-
19 affected children and vulnerable populations.

Child-specific findings

Children were less affected, but not unaffected, by COVID-19. Because children have typically
been asymptomatic when infected with COVID-19, monitoring the spread of the virus among
children requires special attention since it is difficult to conduct surveillance that tracks the
spread of respiratory viruses among asymptomatic populations. With the worst of the COVID-19
pandemic behind us, it has been well established that children are less severely affected by
COVID-19 than adults, but not unaffected.

In some countries, children were not initially a target population because they were generally not
seriously sick or dying from COVID-19. Researchers and decision-makers paid attention to
whether schools should be closed to limit transmission, but after schools were opened, there
was confusion about whether and/or how to close classes if someone had an infection. It was
very difficult to know how to balance the social and educational needs of children against the
risks of COVID-19 to the children themselves and the broader community.

The impact of post-infectious conditions in general may deserve special attention, but on a larger
population scale, the impact of SARS-CoV-2 infection alone on children and adolescents was
less significant than the other effects of the pandemic. A systematic review of 35 studies focusing
on children, adolescents and young adults (up to age 20) found that post-viral fatigue was a

shared feature between post-COVID and post-Epstein Barr Virus (EBV) conditions (Minotti, C. et
al, 2024). While acute respiratory infections (ARIs) from SARS-CoV-2 cannot easily be
differentiated from ARIs from other causes, they were associated with a higher morbidity among
children. Overall outcomes, however, were generally good (Redfern, A., et al, 2023).

The clinical manifestations of COVID-19 in children were found to vary by age and viral variants,
with Omicron more likely to be associated with upper respiratory symptoms (Di Chiara, C. et al).

Hospitalization rates were higher in patients infected with RSV (Respiratory Syncytial Virus) vs
Omicron in all age groups, but no differences were observed between influenza and Omicron.
RSV infections more often require hospitalization and respiratory support, underscoring the
importance of preventive measures, such as recently approved RSV vaccines (Hedberg, P. et al,
2023).

A systematic review confirmed overlap between post-viral infection symptoms following acute
COVID-19 and other viral infections, with some shared clinical features, duration of symptoms,

and affected age subgroups. Studies found similarities between general post-viral and post-
COVID-specific symptoms. For example, fatigue, a dominant feature of the post-Epstein Barr
Virus (EBV) condition, was also among the most frequently reported symptoms by studies on
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post-COVID, especially in older children and adolescents. Fatigue may be long-lasting, up to
several months after acute disease, and possibly exposes these young patients to limitations in
everyday tasks and activities, including school attendance, with consequences for their families
as well. Another feature shared by both post-COVID and acute conditions after infection by
viruses affecting the gastrointestinal tract was persistent diarrhea, especially related to younger
children in the latter (Minotti, C. et al, 2024).

Some symptoms appear to be specific to post-COVID infection. This is the case for taste or smell
alterations and of neurocognitive symptoms, such as lack of concentration, all reported among
adolescents, representing a separate category as compared to younger pediatric patients.
Possible effects of SARS-CoV-2 on the nervous system and its consequences on neuro-sensory
functions have been postulated, with specific mechanisms yet to be established. Despite long-
lasting symptoms, recovery post-COVID appears to be achieved in more than half of the cases
(Minotti, C. et al, 2024).

There are different findings regarding the duration of immune responses after infection.
Understanding the immune response to SARS-CoV-2 is crucial to optimize pediatric vaccination
strategies. Children develop higher SARS-CoV-2 antibody titers compared to adults, possibly due
to enhanced T and B regulatory responses. mMRNA vaccines induce stronger and longer-lasting
humoral and cellular responses in children previously infected with SARS-CoV-2. SARS-CoV-2
antibody titers gradually decrease, with a more rapid decline during the first 6 months, leading to
reduced protection against reinfection. Humoral responses to SARS-CoV-2 in infants and young
children may offer robust protection against reinfection in the pediatric population. Two-dose
hybrid immunity demonstrates superior efficacy. Booster doses should be considered as part of
immunization strategies for children (Di Chiara, C. et al, 2023).

A severe multisystem inflammatory syndrome in children (MIS-C) related to SARS-CoV-2 has
been described after infection. A limited number of reports have analyzed the long-term
complications related to pro-inflammatory status in MIS-C. Even though preliminary results
seem to suggest that MIS-C is not a long-term risk condition for children's health, a longer follow-
up is mandatory to confirm this hypothesis (Zuccoti, G., et al, 2023).

At-risk children

Malnourished or obese children have body composition negatively affected by COVID-
19. Limiting physical activity and having a sedentary lifestyle may lead to an accumulation of
adipose tissue even in healthy children who experienced MIS-C long-hospitalization (Di Profio, E.
et al, 2023).

Children in low- and middle income countries (LMICs) are disproportionally affected by SARS-
CoV-2, possibly due to lower antibody levels (van Weelden, G. et al). Off-label COVID-19 drug
prescription is widespread due to the lack of clinical trials in children younger than 12 years and
weighing less than 40 kg, but relatively safe and generally leading to clinical benefit. However,
access to care, including medicine availability, differs widely globally. The Global Accelerator for
Pediatric Formulations (GAP-f) framework should be applied to COVID-19 medicines, ensuring
widespread access to all safe and effective drugs, enabling the rapid development of age-
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appropriate formulations, and developing specific access plans (including stability, storage,
packaging, and labeling) for distribution in LMICs (Dona, D. et al, 2023).

Alternatives to closing children’s activities should be considered to improve overall health
and well-being. While the role of children is often underestimated when based on routine
surveillance, repetitive COVID-19 screening in schools can reduce spillover effects in the
community. Children mainly acquired SARS-CoV-2 in school, risking spillover to households
(Kremer, C. et al, 2023). Physical activity was beneficial for mental health during the COVID-19
pandemic among younger age groups. This suggests that interrupting sports activities can have a

disproportionately negative impact on children’s health and well-being during pandemic periods
(Tomezzolli, E. et al, 2023).

More research needed for child well-being

The clinical manifestations of COVID-19 in children were found to vary by age and viral variants,
with Omicron more likely to be associated with upper respiratory symptoms. Further population-
based studies are needed to validate existing findings, and active surveillance is essential for
assessing the severity of future virus variants (Di Chiara et al, 2023). The following specific

research would be helpful:

e Expanded research with additional samples of hospitalized age-matched infants with
SARS-CoV-2 to determine why children from LMICs are disproportionally affected by
SARS-CoV-2 (van Weelden, G. et al).

e The long-term implications of severe SARS-CoV-2 pneumonia in young children in LMICs
(Redfern, A. et al, 2023).

e Development of additional preventive strategies to protect immunocompromised
children from infection and severe disease (Di Chiara et al, 2023).

Finally, clinical development of COVID-19 antivirals and monoclonal antibodies requires
acceleration to ensure pediatric indication and allow worldwide availability of therapeutics that
will enable more equitable access to COVID-19 treatments among children (Dona, D. et al, 2023).

Vaccines can help strengthen immunity in vulnerable populations.

Immunocompromised people and patients who receive immunosuppression treatment benefit
less from vaccination and are potentially more at risk than the general population. Increasing
vaccination coverage, including booster doses, could improve the prevention of infection,
hospitalization, serious illness, and death among people undergoing cancer treatment. (Cona et
al 2023). Repeated vaccine doses in some populations, including those who have already
contracted the virus, can revive waning immunity (Parisi, S.G. et al, 2022). For example, the third
MRNA vaccine dose is key to establishing protection against SARS-CoV-2 infection in most
people living with HIV (PLHIV). (Vergori, A. et al, 2023).

In a cohort of “well-treated PLHIV”, HIV infection was not found to be a risk factor for severe
outcomes with COVID-19 (Hedberg, P. et al, 2022). Mortality was strongly associated with
suboptimal HIV control, and the prevalence of these risk factors increased in later COVID-19

waves. ltremains a public health priority to ensure PLHIV are on suppressive antiretroviral therapy
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and vaccinated and manage any disruptions in care that occurred during the pandemic. The
diagnosis and management of comorbidities, including tuberculosis, should be optimized
(KassanjeeR., et al, 2023). Vaccination was also found to be key to preventing COVID-19 among
people with Mpox (Girometti, N., 2023).

Although booster dosage in solid organ transplant recipients is associated with a progressive
increase in antibody response (AbR), one fourth of this population remains negative or with
suboptimal antibody levels. Unfortunately, clinical characteristics are of limited value in
developing high performing predictive models of negative AbR. (Giannella, M. et al, 2023)

Pregnancy and pandemics

Pregnant women and their infants are almost invariably excluded from previous pandemic
preparedness and response research, which can delay access to countermeasures, despite their
being at increased risk of severe outcomes. During COVID-19, only three phase 2 vaccine trials
were conducted with pregnant women, with recommendations for vaccination in pregnancy. This
contributed to vaccine hesitancy and avoidable deaths (Thorne, C. Presentation during CCB call
June 2024).

Context matters

The needs of African health and surveillance systems differ from European. African countries
largely have less regulatory coordination and infrastructure than in Europe. This may mean that
African countries have more flexibility to develop innovative ways of storing and disseminating
results. Many African countries may benefit substantially from the development of innovative e-
health applications for healthcare professionals to store and disseminate results. At the same
time, African governments can be overburdened when inundated by multiple small and different
solutions, such as when a system requires a paid license and technical training. As such,
innovative systems should be adapted to a country's existing infrastructure and strategies, such
as DHIS 2 or nationally developed systems. From an operational point of view, decision-makers

and researchers need to think carefully through how they can strengthen research
operationalization, including diagnostics, supply chain logistics, and which stakeholders should
be involved.

E-health systems provide opportunities to simplify processes

To implement systems in Africa, it is also important to first know how new systems can be
sustained beyond study periods and to strategically assess which type of systems and how many
can reasonably be implemented. While it is important to have different approaches, it is also
critical to perform high-quality research that is both feasible and appropriate to the context. WHO
Guidelines may facilitate this.

Vigilance and Surveillance is a priority

We need to continue to capacitate cross-disease genomic surveillance, including for influenza,
RSV, and cholera on a pan-African basis.
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Vigilant monitoring of immunity remains important for millions of vulnerable or at-risk people,

such as older people, people with co-morbidities such as diabetes, and PLHIV who are not virally
suppressed through anti-retroviral treatment. While SARS-CoV-2 transitions to endemicity, it is
not yet predictable, and there may be other coronaviruses with pandemic potential. As such,

continued genomic and immunological surveillance is important, particularly for vulnerable

groups. Among PLHIV, further studies are needed to define the role of the fourth vaccine dose and

what immunovirological parameters may impact the success of vaccination. (Vicenti et al, 2023)

COVID-19 manifested differently in
children.

Although children were less severely
affected by COVID-19, adolescents in
particular did experience post COVID-
19 symptoms, of which most
overlapped with other viral infections.

The experience of the SARS-CoV-2
pandemic, with the surge of post
COVID-19 conditions also in pediatric
patients, should be adopted as a model
for preparedness for future pandemics
and to better comprehend the true
post-acute burden of other viral
infections.

Although schools were a major vector
for transmission among children, with
spillover effects in the broader
community, the negative impact of
shutting down children’s group
activities may be greater.

Children from LMICs are
disproportionally affected by SARS-
CoV-2, possibly due to lower antibody
levels resulting from general nutrition
and health status.

While COVID-19 has become endemic,
it still presents great risk to vulnerable
and immune-compromised people.

People with compromised immune
systems require repeated vaccination
to be protected from COVID-19.

The special challenges of studying COVID-19 in
children merits additional study and could yield
broader insights into how the virus attacks
different immune systems, providing relevant
insights to viral infections among children.

Include adolescents in cohort studies.

International bodies should establish consistent
and shareable definitions, and develop a
consensus on outcomes, to effectively evaluate
patient follow-up and quantify the burden.

Alternatives to closing down children’s activities
should be considered.

The Global Accelerator for Pediatric Formulations
(GAP-f) framework should be applied to COVID-19
medicines, ensuring widespread access to all safe
and effective drugs, enabling the rapid
development of age-appropriate formulations,
and developing specific access plans (including
stability, storage, packaging, and labeling) for
distribution in LMICs

Monitoring immunity in vulnerable or at-risk
populations requires long-term investment.

Governments and healthcare providers need to
make all efforts to ensure that vulnerable
populations are vaccinated.
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The lack of inclusion of pregnant Researchers should design clinical trials of

women and people in clinical trials of vaccines and other medical counter-measures to

vaccines contributed to vaccine generate data on pregnant women and people,

hesitancy and thus avoidable deaths. including protocols to support continued
participation upon pregnancy.

Context is key to effective intervention, To be effective, decision-makers must ensure that
noting that African health system needs policy decisions are context-appropriate.

are substantially different than

European
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