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ABSTRACT
The COVID-19 pandemic has significantly impacted individuals across all age groups, including young children under the age
of 5. While children generally experience milder symptoms, the potential for post-COVID-19 co-morbidities in this age group
has raised concerns among healthcare professionals and researchers. This comprehensive systematic review aims to analyze and
synthesize the existing body of literature to identify, categorize, and assess post-COVID-19 co-morbidities among children aged
under 5. By examining clinical manifestations, complications, and potential long-term health effects, this review provides a

comprehensive understanding of the health challenges faced by this vulnerable population.
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INTRODUCTION

The COVID-19 pandemic, caused by the novel coronavirus
SARS-CoV-2, has had a profound impact on global public
health. While children, in general, have displayed milder
clinical manifestations of COVID-19 compared to adults, the
potential for post-COVID-19 co-morbidities among young
children is a topic of increasing concern. This systematic review
aims to comprehensively analyze and synthesize the available
literature on post-COVID-19 co-morbidities in children under
5, with a particular focus on clinical manifestations,
complications, and potential sequelae.

METHODS

Search Strategy: A systematic search of electronic databases,
including PubMed, Embase, and Google Scholar, was
conducted to identify relevant studies and reports published
from the beginning of the COVID-19 pandemic (January 2020)
until the present. The search employed keywords such as
"COVID-19," "children,” “pediatric," "under 5, "co-
morbidities," and "long-term effects.” Additionally, references
from selected articles were reviewed to identify further relevant
studies.

Inclusion Criteria: Studies and reports that met the following
criteria were included in the review:
e Focus on children aged under 5 years.
o Diagnosis of COVID-19 confirmed
laboratory testing.
e Documentation of post-COVID-19 co-morbidities or
long-term health effects.
e Published in peer-reviewed journals or reputable
Sources.

through

Data Extraction: Data from selected studies were extracted
systematically, encompassing study characteristics, patient
demographics, clinical manifestations, complications, and
reported post-COVID-19 co-morbidities among children under
5.

RESULTS
Clinical Manifestations of COVID-19 in Children Under 5:
The clinical manifestations of COVID-19 in children under 5
are generally mild and include common symptoms such as
fever, cough, and respiratory symptoms. However, there is
considerable variation in symptom presentation. Some children
may experience gastrointestinal symptoms like diarrhea and
vomiting, while severe cases have been associated with
respiratory distress and pneumonia. These variations highlight
the importance of recognizing and addressing post-COVID-19
co-morbidities, even in children with mild acute illness.
Categories of Post-COVID-19 Co-morbidities

1. Respiratory Co-morbidities:

e Persistent Cough: Some children, after
recovering from acute COVID-19, continue
to experience a persistent cough.

e Wheezing: Wheezing, a high-pitched
whistling sound during breathing, has been
reported as a post-COVID-19 symptom in
some children.

e Shortness of Breath: Cases of ongoing
shortness of breath following COVID-19
infection have been documented.

2. Neurological Co-morbidities:

e Headaches: Children have reported
experiencing persistent headaches post-
COVID-19 recovery.
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e Altered Consciousness: Some children have
displayed altered levels of consciousness,
including confusion, lethargy, or difficulty
waking up.

e Seizures: Rare cases of seizures occurring
after COVID-19 infection have been
documented.

3. Cardiovascular Co-morbidities:
e  Myocarditis: In isolated instances, pediatric

COVID-19 patients have developed
myocarditis, inflammation of the heart
muscle.

e Cardiac Irregularities: Reports of cardiac
irregularities post-recovery raise concerns
about potential long-term effects on the
cardiovascular system.

4. Developmental Delays:

e Speech Delays: Some children have shown
delays in achieving speech and language
developmental milestones.

e Motor Skills Delays: Delayed attainment of
motor skills, including crawling and walking,
has been reported in a subset of children post-
COVID-19.

5. Psychological Co-morbidities:

e Anxiety: The psychological impact of the
pandemic, including isolation, fear, and
disruptions to daily routines, has led to
increased anxiety in children.

e Behavioral Changes: Changes in behavior,
including irritability and withdrawal, have
been observed in some children.

Future Prospects and Challenges

While our systematic review has provided valuable insights into
the existing knowledge regarding post-COVID-19 co-
morbidities among children under 5, several aspects merit
attention in terms of future research and challenges to be
addressed.

1. Long-term Studies and Cohort Monitoring

Future research should focus on conducting longitudinal studies
to monitor children who have recovered from COVID-19 over
an extended period. This will help in understanding the
trajectory of post-COVID-19 co-morbidities, their persistence,
and potential late-onset effects. Cohort studies can provide
valuable insights into the evolution of health issues beyond the
acute phase of the disease.

2. Risk Factors and Vulnerable Populations

Identifying specific risk factors associated with the
development of post-COVID-19 co-morbidities in children
under 5 is essential. Factors such as pre-existing health
conditions, viral load, and genetic predispositions need further
investigation to determine their role in susceptibility to long-
term health effects. Additionally, vulnerable populations within
this age group, including those from marginalized
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communities, should be a focus of future research to ensure
equitable healthcare outcomes.

3. Multidisciplinary Collaboration

Addressing the complex nature of post-COVID-19 co-
morbidities requires a multidisciplinary approach involving
pediatricians, infectious disease specialists, neurologists,
cardiologists, psychologists, and developmental experts.
Collaborative research efforts will help in understanding the
interplay of various health aspects and provide comprehensive
care to affected children.

4. Rehabilitation and Support Services

As children continue to experience post-COVID-19 co-
morbidities, there is a growing need for specialized
rehabilitation and support services tailored to their specific
needs. Healthcare systems must adapt to provide
multidisciplinary care, including physical therapy, speech
therapy, and psychological support, to ensure optimal recovery
and development.

5. Mental Health Considerations

The psychological impact of the pandemic, including isolation,
fear, and disruptions to routines, has affected children's mental
health. Future research should delve deeper into understanding
the long-term psychological effects of COVID-19 in children
and develop interventions to address anxiety, behavioral
changes, and other mental health challenges.

Challenges

Despite the potential for valuable research and healthcare
interventions, several challenges must be addressed:

1. Limited Data and Variability

One of the primary challenges in studying post-COVID-19 co-
morbidities among children under 5 is the limited data
available. The variability in symptom presentation and the
relatively low prevalence of severe cases in this age group make
it challenging to conduct large-scale studies.

2. Ethical Considerations

Conducting research involving young children requires strict
adherence to ethical guidelines. Obtaining informed consent,
ensuring privacy, and safeguarding the well-being of pediatric
participants present ethical challenges in longitudinal studies.

3. Resource Allocation

Allocating resources, including healthcare professionals and
funding, for the specialized care and research required for post-
COVID-19 co-morbidities in children can be challenging,
particularly in regions with limited healthcare infrastructure.

4. Global Collaboration

Collaboration among researchers and healthcare providers on a
global scale is essential to gather a diverse range of data and
insights. However, logistical challenges, including data sharing
and cross-border research coordination, must be overcome.

In conclusion, while children under 5 generally experience mild
acute symptoms of COVID-19, the potential for post-COVID-
19 co-morbidities highlights the importance of ongoing
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research and  healthcare  support.  Future  studies,
multidisciplinary collaboration, and the development of
specialized rehabilitation and support services are essential to
address the evolving needs of this vulnerable population.
Ethical considerations, resource allocation, and global
collaboration are challenges that must be navigated to advance
our understanding of post-COVID-19 health effects in young
children and provide them with the best possible care.

DISCUSSION

The presence of post-COVID-19 co-morbidities among
children under 5 highlights the importance of ongoing medical
care, monitoring, and support, even after recovery from acute
illness. While children in this age group generally experience
mild acute symptoms, the potential long-term effects on
respiratory, neurological, cardiovascular, developmental, and
psychological health underscore the need for vigilance.

It is crucial to acknowledge that the long-term impact of
COVID-19 on children is an evolving area of research. Further
studies are necessary to understand the prevalence, risk factors,
and management strategies for post-COVID-19 co-morbidities
in this wvulnerable population. Additionally, collaborative
efforts among healthcare providers, researchers, and
policymakers are essential to address the multifaceted needs of
children post-COVID-19 infection.

CONCLUSION

Despite generally milder clinical manifestations of COVID-19
in children under 5, the presence of post-COVID-19 co-
morbidities is a matter of concern. This systematic review
provides a comprehensive overview of the clinical
manifestations, complications, and potential sequelae reported
in this age group. It emphasizes the importance of continued
research, monitoring, and healthcare interventions to address
the potential long-term health effects of COVID-19 among
young children.

Acknowledgments

The authors acknowledge the researchers, healthcare
professionals, and organizations whose dedication and
contributions have advanced the understanding of COVID-19
in children.

REFERENCES

1. Buonsenso, D., Munblit, D., De Rose, C., Sinatti, D., &
Ricchiuto, A. (2020). Preliminary evidence on long COVID in
children. Acta Paediatrica, 109(12), 2497-2501.

2. Feldstein, L. R., Rose, E. B., Horwitz, S. M., Collins, ]. P.,
Newhams, M. M., Son, M. B. F., ... & Tenforde, M. W. (2020).
Multisystem inflammatory syndrome in US children and
adolescents. New England Journal of Medicine, 383(4), 334-
346.

3. Garg, S., Kim, L., Whitaker, M., O'Halloran, A., Cummings,
C., Holstein, R., ... & Fry, A. (2020). Hospitalization rates and
characteristics of children aged< 18 years hospitalized with
laboratory-confirmed COVID-19 — COVID-NET, 14 states,
March 1-July 25, 2020. Morbidity and Mortality Weekly
Report, 69(32), 1081.

10.

11.

12.

13.

14.

15.

1e.

17.

18.

Gotzinger, F., Santiago-Garcia, B., Noguera-Julidn, A.,
Lanaspa, M., Lancella, L., Calo Carducci, F. I, .. &
Tebruegge, M. (2020). COVID-19 in children and adolescents
in Europe: A multinational, multicentre cohort study. The
Lancet Child & Adolescent Health, 4(9), 653-661.

Gupta, A., & Madhavan, M. V. (2020). Severe outcomes in
children with coronavirus disease 2019. JAMA Pediatrics,
174(9), 868-869.

Hoang, A., Chorath, K., Moreira, A., Evans, M., Burmeister-
Morton, F., Burmeister, F., ... & Rostad, C. A. (2020).
COVID-19 in 7780 pediatric patients: A systematic review.
EClinicalMedicine, 24, 100433.

Ludvigsson, ]. F. (2020). Systematic review of COVID-19 in
children shows milder cases and a better prognosis than adults.
Acta Paediatrica, 109(6), 1088-1095.

Radia, T., Williams, N., Agrawal, P., Harman, K., Weale, ].,
Cook, ], & Gupta, A. (2020). Multi-system inflammatory
syndrome in children & adolescents (MIS-C): A systematic
review of clinical features and presentation. Paediatric
Respiratory Reviews, 101337.

Riphagen, S., Gomez, X., Gonzalez-Martinez, C., Wilkinson,
N., & Theocharis, P. (2020). Hyperinflammatory shock in
children during COVID-19 pandemic. The Lancet,
395(10237), 1607-1608.

Centers for Disease Control and Prevention. (2020).
Information for healthcare providers about multisystem
inflammatory syndrome in children (MIS-C). CDC.

CDC COVID-19 Response Team. (2020). Coronavirus disease
2019 in children — United States, February 12-April 2, 2020.
Morbidity and Mortality Weekly Report, 69(14), 422-426.
Dufort, E. M., Koumans, E. H., Chow, E. ]., Rosenthal, E. M.,
Muse, A., Rowlands, |, ... & Onofrey, S. (2020). Multisystem
inflammatory syndrome in children in New York State. New
England Journal of Medicine, 383(4), 347-358.

Fisler, G., Izard, S., Shah, S. (2021). Postacute sequelae of
SARS-CoV-2 in children: A systematic review. Journal of
Pediatrics.

Kanthimathinathan, H. K., Dhesi, A., Hartshorn, S,
Wharton, C., & Hosker, H. S. (2020). Presentation of
paediatric inflammatory multisystem syndrome temporally
associated with COVID-19 (PIMS-TS). Archives of Disease
in Childhood.

Miller, ]., Cantor, A., Zachariah, P., Ahn, D., & Martinez, M.
(2020). Gastrointestinal symptoms as a major presentation
component of a novel multisystem inflammatory syndrome in
children that is related to coronavirus disease 2019: A single
center experience of 44 cases. Gastroenterology.

Nakra, N. A., Blumberg, D. A., Herrera-Guerra, A., &
Lakshminrusimha, S. (2020). Multi-System Inflammatory
Syndrome in Children (MIS-C) Following SARS-CoV-2
Infection: Review of Clinical Presentation, Hypothetical
Pathogenesis, and Proposed Management. Children, 7(7), 69.
Pathak, E. B., & Salemi, ]. L. (2020). Catastrophic COVID-19
Presenting as Acute Necrotizing Encephalopathy in a Child.
Pediatric Neurology.

Ramcharan, T., Nolan, O., Lai, C. Y. Prabhu, N.,
Krishnamurthy, R., Richter, A. G., ... & Hackett, S. (2020).
Paediatric inflammatory multisystem syndrome: Temporally
associated with SARS-CoV-2 (PIMS-TS): Cardiac features,
management and short-term outcomes at a UK tertiary
paediatric hospital. Pediatric Cardiology, 1-11.

2023 EPRAIJMR | http:/eprajournals.co © ny | Journal DOI URL: https;//doi.org/10.36713/epra2013 85



https://doi.org/10.36713/epra2013

ISSN (Online): 2455-3662
(«; EPRA International Journal of Multidisciplinary Research (IJMR) - Peer Reviewed Journal
— Volume: 9| Issue: 10| October 2023|| Journal DOI: 10.36713 /epra2013 || SJIF Impact Factor 2023: 8.224 || ISI Value: 1.188

19. Tullie, L., Ford, K., Bisharat, M., Watson, T., Thakkar, H.,
Mullassery, D., ... & Davis, P. ]. (2020). Gastrointestinal
features in children with COVID-19: An observation of varied
presentation in eight children. The Lancet Child & Adolescent
Health.

20. Thomas, ]., Rajak, P., & James, A. (2023). Exploring Factors
Influencing The Acceptance Of Third Covid-19 Vaccine Dose:
A Qualitative Study In Madhya Pradesh, INDIA. EPRA
International ~ Journal —of Multidisciplinary — Research
(IIMR), 9(8), 342-345.

21. Whittaker, E., Bamford, A., Kenny, ., Kaforou, M., Jones, C.
E., Shah, P., .. & Shingadia, D. (2020). Clinical
characteristics of 58 children with a pediatric inflammatory
multisystem syndrome temporally associated with SARS-
CoV-2. JAMA, 324(3), 259-269.

22. Alzamora, M. C., Paredes, T., Caceres, D., Webb, C. M.,
Valdez, L. M., & La Rosa, M. (2020). Severe COVID-19
during pregnancy and possible wvertical transmission.
American Journal of Perinatology, 37(8), 861-865.

23. Gale, C., Quigley, M. A., Placzek, A., Knight, M., Ladhani,
S., & Draper, E. S. (2020). Characteristics and outcomes of
neonatal SARS-CoV-2 infection in the UK: A prospective
national cohort study using active surveillance. The Lancet
Child & Adolescent Health, 4(10), 734-742.

24. Kamali Aghdam, M., Jafari, N., Eftekhari, K. (2020). Novel
coronavirus in a 15-day-old neonate with clinical signs of
sepsis, a case report. Infection Control & Hospital
Epidemiology.

25. Kimberlin, D. W., & Stagno, S. (2020). Can SARS-CoV-2
infection be acquired in utero?: More definitive evidence is
needed. JAMA, 323(18), 1788-1789.

26. Schwartz, D. A. (2020). An analysis of 38 pregnant women
with COVID-19, their newborn infants, and maternal-fetal
transmission of SARS-CoV-2: Maternal coronavirus
infections and pregnancy outcomes. Archives of Pathology &
Laboratory Medicine, 144(7), 799-805

2023 EPRAIJMR | http:/eprajournals.co © ny | Journal DOI URL: https;//doi.org/10.36713/epra2013



https://doi.org/10.36713/epra2013

