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Since the start of the COVID-19 pandemic, there has been conflicting evidence on SARS-CoV-2 infection
and transmission in children (Stawicki et al., 2020, Bialek et al., 2020, Wu and McGoogan, 2020). Early
studies reported only anecdotal outbreaks in school settings and low case numbers in children (Danis et
al., 2020), driving speculation that the virus may not be as easily spread in this age group (Cao et al.,
2020, Goldstein et al., 2020, Ludvigsson, 2020b). However, these reports are unlikely to have
represented the true frequency of infections, given the widespread school closures implemented to cut
transmission opportunities and limitations of swab testing in children (lower uptake, swab volumes)
resulting in missed cases (Corman et al., 2021, Han et al., 2021). Indeed, subsequent studies measuring
viral load in children reveal similar levels and trajectories as adults, indicating that children can readily
transmit the virus (Jones et al., 2021, Jacot et al., 2020, Yonker et al., 2020, Baggio et al., 2021).
Moreover, in children under 5 years, significantly higher levels of SARS-CoV-2 viral nucleic acid have
been detected (Heald-Sargent et al., 2020), while those under 3 years of age are more likely to transmit
the infection compared to older siblings (Paul et al., 2021). Together, current available evidence
confirms that children, even if asymptomatic or with mild disease, are an important source of SARS-CoV-

2 who can accelerate infections throughout communities.

The highly contagious B.1.617.2 (delta) variant, first identified in December 2020 in India (ECDC,
2021), has now been detected in 130 countries worldwide. The delta variant is more transmissible than
earlier SARS-CoV-2 strains and confers greater risk of hospitalization, ICU admission and death,
particularly in those who are unvaccinated (Sheikh et al., 2021, Fisman and Tuite, 2021). In response to a
recent outbreak in Massachusetts, U.S., where 74% (346/469) of delta variant-infected cases were found
to be fully vaccinated and 79% of those (274/346) were asymptomatic (Brown et al., 2021a), the U.S
Centers for Disease Control and Prevention updated their guidance to recommend masking indoors (July

28t, 2021 (CDC, 2021)).
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Vaccination against COVID-19, currently approved for those 12 years and older, remains the
most effective way to prevent symptomatic disease and more severe outcomes (Lopez Bernal et al.,
2021b, Hall et al., 2021, Shrotri et al., 2021, Dagan et al., 2021). Since the start of the vaccination
program in Canada, SARS-COV-2 infections have occurred predominately in the unvaccinated population
(89.4% versus 0.6% in those who are fully protected). Similarly, of those who were hospitalized or died,
unvaccinated individuals accounted for 84.8% and 82.1%, respectively (Government of Canada, 2021).
For the delta variant, studies measuring vaccine efficacy after 2 doses suggest reduced levels of
protection compared to the original SARS-CoV-2 strain (Pfizer-BioNTech vaccine: 88% vs. 93.7%,
respectively; AstraZeneca COVID-19 vaccine:67% vs. 74.5%, respectively) (Lopez Bernal et al., 2021a).
Together with the observed decline of antibody levels over time, a strong argument for a booster shot

can be made (Roifman and Vong, 2021a).

Now, as Canada enters a fourth wave with a strong resurgence of cases, it is children who are
most vulnerable to infection and should be fast-tracked for vaccination. Early reports that children don’t
develop severe symptoms of COVID-19 disease are being surpassed by evidence of long-term effects,
some lasting months after the initial infection (Thomson, 2021, Buonsenso et al., 2021, Ludvigsson,
2020a). Serious complications, including multi-system inflammatory syndrome, have also been reported
(Riphagen et al., 2020, Waltuch et al., 2020), and there are likely other effects that have yet to be

accounted for.

In May 2021, the delta variant accounted for just 8% of positive cases in Ontario, while in July

those cases jumped to 78% (Brown et al., 2021b). Documentation of 72,000 new pediatric COVID cases

in the U.S., the largest weekly increase since the start of the pandemic (American Academy of Pediatrics,
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2021), prompted the American Academy of Pediatrics and Children’s Hospital Association to urge the
FDA to fast-track the review of COVID-19 vaccines for pediatric cohorts (<12 years) (Beers, 2021).
Especially concerning are reports of increased hospitalizations of children infected with the delta
variant, with pediatric ICU beds at maximum capacity in numerous hospitals across the U.S. (Conlen et
al., 2020). Although the numbers are low compared to adult admissions, to date, they are the highest

recorded for children from the start of the pandemic.

Taken together, it is imperative that COVID-19 vaccines are made available for children under 12
years of age as soon as possible. With children returning to school in a matter of weeks, the lack of
protection exposes them not only to greater risk of infection and complications, but also of spreading
the virus throughout communities and potentially becoming a source for new variants. For those who
have compromised immune systems, including children and adults with primary immunodeficiency
(Roifman, 2020), gatherings among unvaccinated individuals (particularly in the classroom setting) poses

a high risk for SARS-CoV-2 transmission (Roifman and Vong, 2021a, Roifman and Vong, 2021b).

RECOMMENDATIONS
1. We urge Health Canada to approve the use of COVID-19 vaccines in school-aged children (5-12
years).
2. We support the recommendations of the American Academy of Pediatrics and Children’s
Hospital Association in urging the FDA to approve COVID-19 vaccines for school-aged children.
3. Pediatricians should be given the ability to provide off-label COVID-19 vaccine doses for children

aged 10-12, if developmentally appropriate.
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4. The planned one third dosage (10 micrograms compared to 30 micrograms currently
administered in in adults) for children aged 10-12 may not be sufficient for protection against
SARS-CoV-2 and should be investigated further.

5. The decision to vaccinate children should be made in consultation with your physician /
healthcare provider. Meanwhile, protective measures including social distancing, hand hygiene,

and masking should continue as the mainstay for protection against COVID-19.

https://mc06.manuscriptcentral.com/lpsn



LymphoSign Journal Page 6 of 9

References

AMERICAN ACADEMY OF PEDIATRICS. 2021. Children and COVID-19: State-Level Data Report [Online].
Available: https://www.aap.org/en/pages/2019-novel-coronavirus-covid-19-infections/children-
and-covid-19-state-level-data-report [Accessed 2021].

BAGGIO, S., L'HUILLIER, A. G., YERLY, S., BELLON, M., WAGNER, N., ROHR, M., HUTTNER, A.,
BLANCHARD-ROHNER, G., LOEVY, N., KAISER, L., JACQUERIOZ, F. & ECKERLE, I. 2021. Severe
Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) Viral Load in the Upper Respiratory
Tract of Children and Adults With Early Acute Coronavirus Disease 2019 (COVID-19). Clinical
Infectious Diseases, 73, 148-150.

BEERS, L. 2021. Open letter to FDA [Online]. Available:
https://downloads.aap.org/DOFA/AAP%20Letter%20t0%20FDA%200n%20Timeline%20for%20A
uthorization%200f%20C0OVID-19%20Vaccine%20for%20Children_08_05_21.pdf [Accessed].

BIALEK, S., GIERKE, R., HUGHES, M., MCNAMARA, L. A,, PILISHVILI, T. & SKOFF, T. 2020. Coronavirus
Disease 2019 in Children — United States, February 12—April 2, 2020. MMWR. Morbidity and
Mortality Weekly Report, 69, 422-426.

BROWN, C., VOSTOK, J., JOHNSON, H., BURNS, M., GHARPURE, R., SAMI, SABO, R., HALL, R., FOREMAN,
A., SCHUBERT, P., GALLAGHER, G., T, F., MADOFF, L., GABRIEL, S., MACINNIS, B., PARK, D.,
SIDDLE, K., HARIK, V., ARVIDSON, D., BROCK-FISHER, T., DUNN, M., KEARNS, A. & LANEY, A.
2021a. Outbreak of SARS-CoV-2 Infections, Including COVID-19 Vaccine Breakthrough Infections,
Associated with Large Public Gatherings — Barnstable County, Massachusetts, July 2021.
MMWR Morb Mortal Wkly Rep.

BROWN, K. A., JOH, E., BUCHAN, S. A., DANEMAN, N., MISHRA, S., PATEL, S. & DAY, T. 2021b. Inflection
in prevalence of SARS-CoV-2 infections missing the N501Y mutation as a marker of rapid Delta
(B.1.617.2) lineage expansion in Ontario, Canada. medRxiv, 2021.06.22.21259349.

BUONSENSO, D., MUNBLIT, D., DE ROSE, C., SINATTI, D., RICCHIUTO, A., CARFI, A. & VALENTINI, P. 2021.
Preliminary evidence on long COVID in children. Acta Paediatrica, 110, 2208-2211.

CAOQ, Q., CHEN, Y.-C., CHEN, C.-L. & CHIU, C.-H. 2020. SARS-CoV-2 infection in children: Transmission
dynamics and clinical characteristics. Journal of the Formosan Medical Association, 119, 670-
673.

CDC. 2021. Interim Public Health Recommendations for Fully Vaccinated People [Online]. Available:
https://www.cdc.gov/coronavirus/2019-ncov/vaccines/fully-vaccinated-guidance.html
[Accessed].

CONLEN, M., KEEFE, J., SUN, A., LEATHERBY, L. & SMART, C. 2020. How full are hospital I.C.U.s near you?
[Online]. Available: https://www.nytimes.com/interactive/2020/us/covid-hospitals-near-
you.html [Accessed].

CORMAN, V. M., HAAGE, V. C., BLEICKER, T., SCHMIDT, M. L., MUHLEMANN, B., ZUCHOWSKI, M., JO, W.
K., TSCHEAK, P., MONCKE-BUCHNER, E., MULLER, M. A., KRUMBHOLZ, A., DREXLER, J. F. &
DROSTEN, C. 2021. Comparison of seven commercial SARS-CoV-2 rapid point-of-care antigen
tests: a single-centre laboratory evaluation study. The Lancet Microbe, 2, e311-e319.

DAGAN, N., BARDA, N., KEPTEN, E., MIRON, O., PERCHIK, S., KATZ, M. A., HERNAN, M. A., LIPSITCH, M.,
REIS, B. & BALICER, R. D. 2021. BNT162b2 mRNA Covid-19 Vaccine in a Nationwide Mass
Vaccination Setting. New England Journal of Medicine, 384, 1412-1423.

DANIS, K., EPAULARD, O., BENET, T., GAYMARD, A., CAMPOY, S., BOTELHO-NEVERS, E., BOUSCAMBERT-
DUCHAMP, M., SPACCAFERRI, G., ADER, F., MAILLES, A., BOUDALAA, Z., TOLSMA, V., BERRA, J.,
VAUX, S., FORESTIER, E., LANDELLE, C., FOUGERE, E., THABUIS, A., BERTHELOT, P., VEIL, R., LEVY-

https://mc06.manuscriptcentral.com/lpsn



Page 7 of 9

LymphoSign Journal

BRUHL, D., CHIDIAC, C., LINA, B., COIGNARD, B., SAURA, C., BROTTET, E., CASAMATTA, D.,
GALLIEN, Y., GEORGE, S., VIRIOT, D., AIT BELGHITI, F., BERNARD-STOECKLIN, S., DESENCLQOS, J.-
C., GIESE, C., GHISLAIN, D., GOUNON, M., GRANGERET, N., MARIE, C., MOREL, B., DEHER, M.,
RONNAUX BARON, A.-S., COURBIS, G., RAGOZIN, N., WOLSKA, M., SERANGE, E., MERCATELLO,
D., AIOUAZ, S., VALETTE, M., FROBERT, E., JOSSET, L., ESCURET, V., MORFIN, F., BILLAUD, G.,
BLANC, M., ARATA-BARDET, J., FROIDURE, M., LE MARECHAL, M., PAVESE, P., PIERRE, |., BECKER,
A., CHAUVELQT, P., CONRAD, A., FERRY, T., MIAILHES, P., PERPOINT, T., POUDEROUX, C., ROUX,
S., VALOUR, F., LUTZ, M.-F., POUVARET, A., VITRAT, V., MAILLET, M., JANSSEN, C., PIET, E.,
BOSCH, A., DESTREM, A.-L., ISNARD, M., CHALLAN-BELVAL, T., WACKENHEIM, C., COUTURIER, A.,
GHENO, G., ROUPIOZ, T., LUCET, N., AYOUNI, S., VINCENT, M., DE EPIDEMIOLOGfA, S., GENERAL
DE SALUD PUBLICA DEL GOVER BALEAR, D., MASSEREY SPICHER, V., BOURQUIN, C., STOLL, J.,
CHAUD, P. & MOUNAYAR, A.-L. 2020. Cluster of Coronavirus Disease 2019 (COVID-19) in the
French Alps, February 2020. Clinical Infectious Diseases, 71, 825-832.

ECDC. 2021. Threat Assessment Brief: Emergence of SARS-CoV-2 B.1.617 variants in India and situation in
the EU/EEA [Online]. Available: https://www.ecdc.europa.eu/en/publications-data/threat-
assessment-emergence-sars-cov-2-b1617-variants [Accessed].

FISMAN, D. N. & TUITE, A. R. 2021. Progressive Increase in Virulence of Novel SARS-CoV-2 Variants in
Ontario, Canada. medRxiv, 2021.07.05.21260050.

GOLDSTEIN, E., LIPSITCH, M. & CEVIK, M. 2020.

GOVERNMENT OF CANADA. 2021. COVID-19 daily epidemiology update [Online]. Available:
https://health-infobase.canada.ca/covid-19/epidemiological-summary-covid-19-cases.html#a5
[Accessed August 16 2021].

HALL, V. )., FOULKES, S., SAEI, A., ANDREWS, N., OGUTI, B., CHARLETT, A., WELLINGTON, E., STOWE, J.,
GILLSON, N., ATTI, A,, ISLAM, J., KARAGIANNIS, I., MUNRO, K., KHAWAM, J., CHAND, M. A.,
BROWN, C. S., RAMSAY, M., LOPEZ-BERNAL, J., HOPKINS, S., ANDREWS, N., ATTI, A., AZIZ, H.,
BROOKS, T., BROWN, C. S., CAMERO, D., CARR, C., CHAND, M. A., CHARLETT, A., CRAWFORD, H.,
COLE, M., CONNEELY, J., D'ARCANGELO, S., ELLIS, J., EVANS, S., FOULKES, S., GILLSON, N.,
GOPAL, R., HALL, L., HALL, V. J., HARRINGTON, P., HOPKINS, S., HEWSON, J., HOSCHLER, K.,
IRONMONGER, D., ISLAM, J., KALL, M., KARAGIANNIS, I., KAY, O., KHAWAM, J., KING, E.,
KIRWAN, P., KYFFIN, R., LACKENBY, A., LATTIMORE, M., LINLEY, E., LOPEZ-BERNAL, J., MABEY, L.,
MCGREGOR, R., MIAH, S., MONK, E. J. M., MUNRO, K., NAHEED, Z., NISSR, A., O'CONNELL, A. M.,
OGUTI, B., OKAFOR, H., ORGAN, S., OSBOURNE, J., OTTER, A., PATEL, M., PLATT, S., POPLE, D.,
POTTS, K., RAMSAY, M., ROBOTHAM, J., ROKADIYA, S., ROWE, C., SAEI, A., SEBBAGE, G.,
SEMPER, A., SHROTRI, M., SIMMONS, R., SORIANO, A., STAVES, P., TAYLOR, S., TAYLOR, A.,
TENGBE, A., TONGE, S., VUSIRIKALA, A., WALLACE, S., WELLINGTON, E., ZAMBON, M.,
CORRIGAN, D., SARTAJ, M., CROMEY, L., CAMPBELL, S., BRAITHWAITE, K., PRICE, L., HAAHR, L.,
STEWART, S., et al. 2021. COVID-19 vaccine coverage in health-care workers in England and
effectiveness of BNT162b2 mRNA vaccine against infection (SIREN): a prospective, multicentre,
cohort study. The Lancet, 397, 1725-1735.

HAN, M. S., CHOI, E. H., CHANG, S. H., JIN, B.-L., LEE, E. J., KIM, B. N., KIM, M. K., DOO, K., SEO, J.-H., KIM,
Y.-).,, KIM, Y. )., PARK, J. Y., SUH, S. B,, LEE, H., CHO, E. Y., KIM, D. H., KIM, J. M., KIM, H. Y., PARK,
S. E., LEE, J.K,, JO, D.S., CHO, S.-M., CHOI, J. H., JO, K. J., CHOE, Y. J.,, KIM, K. H. & KIM, J.-H. 2021.
Clinical Characteristics and Viral RNA Detection in Children With Coronavirus Disease 2019 in the
Republic of Korea. JAMA Pediatrics, 175, 73.

HEALD-SARGENT, T., MULLER, W. J., ZHENG, X., RIPPE, J., PATEL, A. B. & KOCIOLEK, L. K. 2020. Age-
Related Differences in Nasopharyngeal Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) Levels in Patients With Mild to Moderate Coronavirus Disease 2019 (COVID-19).
JAMA Pediatrics, 174, 902.

https://mc06.manuscriptcentral.com/lpsn



LymphoSign Journal Page 8 of 9

JACOT, D., GREUB, G., JATON, K. & OPOTA, 0. 2020. Viral load of SARS-CoV-2 across patients and
compared to other respiratory viruses. Microbes and Infection, 22, 617-621.

JONES, T. C., BIELE, G., MUHLEMANN, B., VEITH, T., SCHNEIDER, J., BEHEIM-SCHWARZBACH, J.,
BLEICKER, T., TESCH, J., SCHMIDT, M. L., SANDER, L. E., KURTH, F., MENZEL, P., SCHWARZER, R,,
ZUCHOWSKI, M., HOFMANN, J., KRUMBHOLZ, A., STEIN, A., EDELMANN, A., CORMAN, V. M. &
DROSTEN, C. 2021. Estimating infectiousness throughout SARS-CoV-2 infection course. Science,
373, eabi5273.

LOPEZ BERNAL, J., ANDREWS, N., GOWER, C., GALLAGHER, E., SIMMONS, R., THELWALL, S., STOWE, J.,
TESSIER, E., GROVES, N., DABRERA, G., MYERS, R., CAMPBELL, C. N. J., AMIRTHALINGAM, G.,
EDMUNDS, M., ZAMBON, M., BROWN, K. E., HOPKINS, S., CHAND, M. & RAMSAY, M. 2021a.
Effectiveness of Covid-19 Vaccines against the B.1.617.2 (Delta) Variant. New England Journal of
Medicine, 385, 585-594.

LOPEZ BERNAL, J., ANDREWS, N., GOWER, C., ROBERTSON, C., STOWE, J., TESSIER, E., SIMMONS, R.,
COTTRELL, S., ROBERTS, R., O’DOHERTY, M., BROWN, K., CAMERON, C., STOCKTON, D.,
MCMENAMIN, J. & RAMSAY, M. 2021b. Effectiveness of the Pfizer-BioNTech and Oxford-
AstraZeneca vaccines on covid-19 related symptoms, hospital admissions, and mortality in older
adults in England: test negative case-control study. Bmj, n1088.

LUDVIGSSON, J. F. 2020a. Case report and systematic review suggest that children may experience
similar long-term effects to adults after clinical COVID-19. Acta Paediatrica, 110, 914-921.

LUDVIGSSON, J. F. 2020b. Children are unlikely to be the main drivers of the COVID-19 pandemic — A
systematic review. Acta Paediatrica, 109, 1525-1530.

PAUL, L. A., DANEMAN, N., SCHWARTZ, K. L., SCIENCE, M., BROWN, K. A., WHELAN, M., CHAN, E. &
BUCHAN, S. A. 2021. Association of Age and Pediatric Household Transmission of SARS-CoV-2
Infection. JAMA Pediatrics.

RIPHAGEN, S., GOMEZ, X., GONZALEZ-MARTINEZ, C., WILKINSON, N. & THEOCHARIS, P. 2020.
Hyperinflammatory shock in children during COVID-19 pandemic. The Lancet, 395, 1607-1608.

ROIFMAN, C. M. 2020. Managing primary immunodeficiency during the COVID-19 pandemic.
LymphoSign Journal, 7, 85-89.

ROIFMAN, C. M. & VONG, L. 2021a. COVID-19 post-vaccination recommendations in primary
immunodeficiency. LymphoSign Journal.

ROIFMAN, C. M. & VONG, L. 2021b. COVID-19 vaccination for patients with primary immunodeficiency.
LymphoSign Journal, 8, 37-45.

SHEIKH, A., MCMENAMIN, J., TAYLOR, B. & ROBERTSON, C. 2021. SARS-CoV-2 Delta VOC in Scotland:
demographics, risk of hospital admission, and vaccine effectiveness. The Lancet, 397, 2461-
2462.

SHROTRI, M., KRUTIKOV, M., PALMER, T., GIDDINGS, R., AZMI, B., SUBBARAO, S., FULLER, C., IRWIN-
SINGER, A., DAVIES, D., TUT, G., BERNAL, J. L., MOSS, P., HAYWARD, A., COPAS, A. &
SHALLCROSS, L. 2021. Vaccine effectiveness of the first dose of ChAdOx1 nCoV-19 and
BNT162b2 against SARS-CoV-2 infection in residents of Long-Term Care Facilities (VIVALDI
study). medRxiv, 2021.03.26.21254391.

STAWICKI, S., JEANMONOD, R., MILLER, A., PALADINO, L., GAIESKI, D., YAFFEE, A., DE WULF, A., GROVER,
J., PAPADIMOS, T., BLOEM, C., GALWANKAR, S., CHAUHAN, V., FIRSTENBERG, M., DI SOMMA, S.,
JEANMONOD, D., GARG, S., TUCCI, V., ANDERSON, H., FATIMAH, L., WORLTON, T., DUBHASH]I, S.,
GLAZE, K., SINHA, S., OPARA, |, YELLAPU, V., KELKAR, D., EL-MENYAR, A., KRISHNAN, V.,
VENKATARAMANAIAH, S., LEYFMAN, Y., SAOUD AL THANI, H., B NANAYAKKARA, P., NANDA, S.,
CIOE-PENA, E., SARDESAI, 1., CHANDRA, S., MUNASINGHE, A., DUTTA, V., DAL PONTE, S.,
IZURIETA, R., ASENSIO, J. & GARG, M. 2020. The 2019-2020 novel coronavirus (severe acute
respiratory syndrome coronavirus 2) pandemic: A joint american college of academic

https://mc06.manuscriptcentral.com/lpsn



Page 9 of 9

LymphoSign Journal

international medicine-world academic council of emergency medicine multidisciplinary COVID-
19 working group consensus paper. Journal of Global Infectious Diseases, 12, 47.

THOMSON, H. 2021. Children with long covid. New Scientist, 249, 10-11.

WALTUCH, T., GILL, P., ZINNS, L. E., WHITNEY, R., TOKARSKI, J., TSUNG, J. W. & SANDERS, J. E. 2020.
Features of COVID-19 post-infectious cytokine release syndrome in children presenting to the
emergency department. The American Journal of Emergency Medicine.

WU, Z. & MCGOOGAN, J. M. 2020. Characteristics of and Important Lessons From the Coronavirus
Disease 2019 (COVID-19) Outbreak in China. Jama, 323, 1239.

YONKER, L. M., NEILAN, A. M., BARTSCH, Y., PATEL, A. B., REGAN, J., ARYA, P., GOOTKIND, E., PARK, G.,
HARDCASTLE, M., ST. JOHN, A., APPLEMAN, L., CHIU, M. L., FIALKOWSKI, A., DE LA FLOR, D.,
LIMA, R., BORDT, E. A., YOCKEY, L. J., D'AVINO, P., FISCHINGER, S., SHUI, J. E., LEROU, P. H.,
BONVENTRE, J. V., YU, X. G., RYAN, E. T., BASSETT, I. V., IRIMIA, D., EDLOW, A. G., ALTER, G., LI, J.
Z. & FASANO, A. 2020. Pediatric Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-
2): Clinical Presentation, Infectivity, and Immune Responses. The Journal of Pediatrics, 227, 45-
52.e5.

https://mc06.manuscriptcentral.com/lpsn





