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ABSTRACT

Objective: To verify the COVID-19 clinical characteristics, associated
comorbidities, and outcomes in adolescents.

Data source: This is a systematic review study based on articles
published between 2020 and 2022 in the United States National
Library of Medicine - PubMed (MedLine), Virtual Health Library —
VHL (LILACS), Science Direct, Web of Science, and Scopus (Elsevier)
databases. The study was registered in the International Prospective
Register of Systematic Reviews, under No. CRD42022309108.
Data synthesis: A total of 1188 studies were identified. After
applying the selection criteria, 13 articles were included. Prevalence
was 25%; mild cases were predominant; and fever, cough, headache,
anosmia, nasal congestion, and ageusia were frequent. Fever
and cough were proportionally higher in hospitalized cases: 81
and 68%, respectively. Dyspnea (odds ratio [OR] 6.3; confidence
interval 95%[Cl] 2.8-14.3), fever (OR 3.8; 95%Cl 2.0-7.4), and
cough (OR 3.4; 95%Cl 2.0-6.0) were associated with severe
cases. Up to 28% required intensive care and 38% required
mechanical ventilation. Pre-existing comorbidities increased the
risk of hospitalization and death. Severe cases were associated
with the risk of death (relative risk [RR] 4.6; 95%Cl 2.8-7.5). The
black, mixed, and indigenous races/skin colors represented risk
groups, as well as residents of poorer regions.

Conclusions: The review provided a better understanding of the
disease profile and may favor the development of public policies,
in addition to contributing to the current literature in the field
of adolescent health.

Keywords: Adolescent; COVID-19; SARS-CoV-2 infection;
Health profile.

RESUMO

Objetivo: Verificar as caracteristicas clinicas, as comorbidades
associadas e os desfechos da COVID-19 em adolescentes.
Fontes de dados: Trata-se de uma revisdo sistematica elaborada
com base em artigos publicados entre 2020 e 2022 nas bases
de dados United States National Library of Medicine (PubMed),
Biblioteca Virtual em Salde (BVS), Science Direct, Web of Science
e Scopus. O estudo foi registrado no International Prospective
Register of Systematic Reviews, n° CRD42022309108.

Sintese dos dados: Foram identificados 1.188 estudos. Apds a
aplicacdo dos critérios de selecdo, 13 artigos foram incluidos. A
prevaléncia foi de 25%; os casos leves foram predominantes; e
febre, tosse, cefaleia, anosmia, congestio nasal e ageusia foram
frequentes. Febre e tosse foram proporcionalmente maiores em
casos hospitalizados, com 81 e 68%, respectivamente. Dispneia
(OR6,3;1C95% 2,8-14,3), febre (OR 3,8; 1C95% 2,0-7,4) e tosse
(OR 3,4;1C95% 2,0-6,0) foram associados a casos graves. Até
28% necessitaram de cuidados intensivos e 38% de ventilacdo
mecanica. A preexisténcia de comorbidade aumentou o risco de
internacao e ébito. Os casos graves estdo associados ao risco
de 6bito (risco relativo — RR 4,6; 1IC95% 2,8-7,5). As racas/
cores preta, parda e indigena e os moradores de regides mais
pobres foram grupo de risco.

Conclusdes: A revisdo permitiu conhecer o perfil da doenca e
poderd favorecer a elaboracdo de politicas publicas, além de
contribuir paraaliteratura atual no campo da satide do adolescente.
Palavras-chave: Adolescente; COVID-19; Infeccdo por SARS-
CoV-2; Perfil de satde.
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Adolescents infected by SARS-CoV-2

INTRODUCTION

In the general population, the clinical manifestations of COVID-
19 are very heterogeneous, ranging from asymptomatic cases to
severe respiratory conditions."* Compared to adults and older
adults, adolescents present milder manifestations.”> However,
adolescents with chronic health conditions or who are immu-
nosuppressed may develop severe acute respiratory syndrome
(SARS). These conditions result in worse prognoses.®’

Some countries in Europe and the United States estimate
that the percentage of adolescents with a confirmed COVID-
19 diagnosis ranges from 1 to 5% of the general population.®°
However, this number can reach 25 to 30% in underdeveloped
countries.**!?

Currently, the clinical characteristics and outcomes of the
infection in adolescents are still unknown in many national
and international territories.">*!° There is no consensus in the
literature on this matter. The proportion of asymptomatic and
symptomatic cases and the prevalent symptoms are not evident,
nor are the prevalence and mortality, need for admission to the
intensive care unit (ICU), use of mechanical ventilation (MV),
and comparison of the infection with other age groups.®*'°

Considering the existing gap, simultaneously with the
significant volume of adolescents affected by the COVID-
19 worldwide, the global number of deaths, a lethality rate
between 4.5 and 37% due to complications of the disease, the
low vaccination coverage and adherence in some countries, and
the identification of new circulating variants, it is essential to
know the profile of the infection in adolescents.*¢*1° Therefore,
this article presents a systematic review aimed at verifying the
COVID-19 clinical characteristics, associated comorbidities,

and outcomes in adolescents.

METHOD

This is a systematic literature review carried out on electronic
databases to identify publications on COVID-19 clinical char-
acteristics, associated comorbidities, and outcomes in adoles-
cents. The study was registered in the International Prospective
Register of Systematic Reviews (PROSPERO), under No.
CRD42022309108.

The articles included were focused on adolescents aged 10
to 19 years, regardless of gender. Data collection occurred in
April 2022, considering information since January 2020, and
conducted by two independent researchers.

The electronic journal databases of the US National Library of
Medicine of the National Institutes of Health (PubMed), Virtual
Health Library (VHL), Science Direct, Web of Science, and
Scopus were consulted. The Population, Exposure, Comparator,
and Outcomes (PECO) strategy was used to elaborate the research

question.'"!? The combinations of descriptors and keywords
in English were constructed according to the Medical Subject
Headings (MeSH): (adolescent OR adolescents OR teenager OR
teenagers) AND (COVID-19 OR “COVID-19 Virus Disease”
OR “COVID-19 Virus Infection” OR “Coronavirus Disease 19”
OR “SARS-CoV-2 Infection”) AND (“signs and symptoms” OR
“health profile”).

Observational cross-sectional, case-control, or cohort stud-
ies were selected. Articles in English, Portuguese, and Spanish
and those with access to full-text versions were eligible. For this
review, the population aged less than 10 years or 20 years and
older was not considered adolescent. Thus, our adolescent age
group included patients from 10 to 19 years-old. Clinical tri-
als, quasi-experimental studies, case studies, literature reviews,
governmental documents, preprints, press releases, qualitative
studies, and studies involving animals were excluded.

An initial screening was performed based on the titles and
abstracts of all the articles found, in line with the inclusion
and exclusion criteria and that answered some of the study
questions; themes that were not consistent with the study were
excluded, for example, those that dealt exclusively with cases
and profile of pediatric multisystemic inflammatory syndrome
or vaccines. The identification, screening, eligibility, and inclu-
sion process of the articles found complied with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) protocol.”

The selection and evaluation of papers were autonomously
conducted by two researchers (CG Campos and LA Muniz).
The full texts were thoroughly reviewed, observing the crite-
ria for inclusion. A database was created in Microsoft Word
2016, and the extracted variables were the following; reference,
year of publication, country, study design, sample descrip-
tion, associated comorbidities, clinical characteristics, tests
performed for diagnosis, outcomes, methodological quality,
and level of evidence.

To assess the methodological quality of the articles selected,
the questionnaire proposed by Downs and Black was used,
consisting of 27 items in the form of questions, which cover
the methodological evaluation of the studies, including inter-
nal validity, external validity, and statistical power. Five items
of this instrument were not used, as they refer to experimen-
tal studies evaluation. Studies with a score of 16 points, that
is, classification above 70% in the methodological evalua-
tion, were included in the review.'>'* This evaluation was
conducted by two independent researchers. Disagreements
between them were resolved in a plenary session with a third
researcher. The level of scientific evidence of the studies was
classified according to the Agency for Healthcare Research
and Quality (AHRQ) categorization."
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RESULTS

When searching the databases, 1188 articles were found. Of
this total, one hundred duplicate studies were removed, and
after reading the titles and abstracts, another 994 were removed.
The full reading was performed on 94 articles. Of them, 80
were excluded for not answering the question of this review and
one for not reaching a score of 16 points in the questionnaire
proposed by Downs and Black, yielding 13 studies included

in the review (Figure 1).

The samples of the selected studies added up to 18,573 ado-
lescents. Ten articles (77%) had cohort study designs and three
were cross-sectional studies (23%). Two articles were published
in 2020,"¢ ten in 2021, and one in 2022.%

Table 1 presents a description of the articles analyzed, pub-
lished between January 2020 and April 2022; Table 2 shows
the variables related to the associated comorbidities, clinical
characteristics, and tests performed for the COVID-19 diag-

nosis; and Table 3 presents the outcomes found.

Articles identified by searching
the databases
(n=1188)

Y

Duplicate articles removed
(n=100)

Y

Articles selected
(n=1088)

Y

Full articles analyzed
(n=94)

v

Articles selected
(n=13)

|dentification

Eligibility = Screening

Inclusion

Articles excluded after reading titles and abstracts
(n=994)

- Articles published before 2020.
- Not scientific articles.
- Not observational studies.
- Theme not consistent with the study.
- Population over 19 years old.
- Population under 10 years old.

Articles excluded after full reading (n=81)
for the following reasons

- Articles excluded due to their
methodological quality.
- Not answering the question
of this review.

Figure 1. Research flowchart: identification, screening, eligibility, and inclusion of the scientific articles in the

systematic review, according to PRISMA, "3

Table 1. Articles published between January 2020 and April 2022.

Description of the sample

Reference Country Study design

Methodological
quality' and level of
evidence'

Number of participants (n)/

age group (years old)

Oliveira et al.Z” Brazil Cohort n=6.725/12-19 17 points/level 3
Clemente et al.” Spain Cohort n=77/less than 18 16 points/level 3
Drouin et al.?° Canada Cohort n=36/13-17 18 points/level 3
Gomes et al.?’ Brazil Cohort n=1320/12-18 16 points/level 3
Pinto Junior et al.?? Brazil Cross-sectional n=854/10-19 17 points/level 4
Graff et al.?? USA Cohort n=220/11-19 17 points/level 3
Macias-Parra et al.% Mexico Cross-sectional n=34/12-18 16 points/level 4
Oliveira et al.» Brazil Cohort n=3589/12-19 21 points/level 3
Parcha et al.?® USA Cohort n=5573/12-17 18 points/level 3
Prata-Barbosa et al."® Brazil Cohort n=14/12-17 16 points/level 3
DeBiasi et al.'® USA Cohort n=73/10-19 16 points/level 3

3

Rev Paul Pediatr. 2024;42:€2022241



Adolescents infected by SARS-CoV-2

Table 2. Associated comorbidities, clinical characteristics,
and test performed for the COVID-19 diagnosis.

Frequencies
Variables

or grouped
frequencies

Associated comorbidities (%)

Neurological diseases 20
Respiratory diseases 18
Heart diseases 15
Metabolic diseases 15
Imnjunosupp!’ession and 15
malignancy diseases
Kidney diseases 5
Rheumatic‘anc.l musculoskeletal and s
hematologic diseases
Genetic syndromes 3
Gastrointestinal diseases 3
Dermatological diseases 1
Clinical characteristics (%)
Fever 11-81
Cough 16-68
Nasal congestion/Runny nose 18-63
SpO,. <95% 29-53
Respiratory distress 30-52
Tachypnea 10-50
Anosmia 9-48
Dyspnea 5-46
Sore throat 9-44
Gastrointestinal symptoms 4-42
Headache 6-35
Myalgia 7-14
Ageusia 5-11
Diagnostic test (%)
Laboratory method for virus detection 65
by RT-PCR!
Viral immune response tests, antibody
tests (serological tests) 15
R.apid te.sts for detection of 10
viral antigens
Clinical-epidemiological method 10

*SpO,: peripheral oxygen saturation; fRT-PCR: reverse transcription-
polymerase chain reaction.

In this research, two studies evaluated 903 adolescents in
a non-hospital environment and found that mild COVID-19
cases were predominant.'”*? The highest proportion of the dis-
ease was observed in girls (53.2%) and in those with self-de-
clared black or mixed race/skin color (48.3%); about 32% of
infected adolescents had some comorbidity.!”* The prevalence
of SARS-CoV-2 was 25.1% (95%CI 20.3-30.6).!7?2 Some 24
to 55% of cases were symptomatic, while anosmia (prevalence
ratio [PR] 3.1; 95%CI 1.9-4.9), nasal congestion (PR 2.9;
95%CI 1.8-4.9), fever (PR 1.9; 95%CI 1.1-3.2), and ageusia
(PR 1.8;95%CI 1.1-2.8) were associated with COVID-19.'7:?

Some 11 to 71% of the non-hospitalized adolescents
reported fever, whereas, among hospitalized adolescents, the
proportion ranged from 27 to 81%.'>'%'*?” The presence of
cough varied from 7 to 51%, reaching 68.4% in severe cases.”
171927 Headache was common in mild cases, with 11 to 55%.!"
22 Gastrointestinal and musculoskeletal symptoms were less
prevalent.”?*?22¢ Dyspnea (OR 6.3; 95%CI 2.8-14.3), fever
(OR 3.8; 95%CI 2.0-7.4), and cough (OR 3.4; 95%CI 2.0-
6.0) were associated with higher disease severity and increased
chances of hospitalization, whereas the severe cases were asso-
ciated with risk of death (RR 4.6; 95%CI 2.8-7.5).21"%

The lethality rate in hospitalized adolescents varied from 7.5
to 13.6%.2*>%” The need for admission to an ICU ranged from
23 to 28.3%, the use of non-invasive MV from 17 to 37.6%
and, in the invasive modality, from 10 to 22%.19%>* MV use
was associated with signs of dyspnea (OR 15.7; 95%CI 6.4—
38.5), fever (OR 5.3; 95%CI 2.2-12.5), and preexisting comor-
bidities (OR 5.5; 95%CI 1.4-21.1).">% Asthmatic adolescents
were more likely to require MV (OR 3.1; 95%CI 1.4-6.9).5

Preexisting comorbidities increased the risk of hospitaliza-
tion (OR 2.7; p=0.0003) and death (p=0.001).?>* The chance
of hospitalization was higher with each additional comorbidity
(OR 1.4; p<0.0001).% Obese adolescents were twice as likely
to be hospitalized (OR 2.5; 95%CI 1.2-5.1), and the chance
increased five times in cases of severe obesity (OR 4.8; 95%CI
1.9-12.1).% The presence and number of comorbidities — one
(RR 2.9; 95%CI 2.5-3.5), two (RR 4.9; 95%CI 3.8-6.5),
three or more (RR 7.3; 95%CI 4.6-11.6) — were associated
with death outcomes.” The risk was higher in patients with
asthma (p=0.03), epilepsy (p=0.03), chronic encephalopa-
thy (p=0.005), obesity (p=0.04), and chronic lung disease
(p=0.009).2*! Similarly, immunosuppressed adolescents were
at a higher risk of death (RR 2.2; 95%CI 1.6-3.2).2%

Regarding the ethnic-racial characteristics, North American
studies identified a higher risk of hospitalization in black-
skinned individuals (RR 1.9; 95%CI 1.5-2.6) and among
Hispanics or Latinos (RR 1.3; 95%CI 1.0-1.8).%162023 [n
Brazil, the highest risk of death was observed in indigenous
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Table 3. Outcomes found in adolescents infected by SARS-CoV-2.

Reference Outcomes

Oliveira et al.?”

ICU admission rate (28%). Use of NIMV (38%) and IMV (22%). Lethality rate: 7.5%. Dyspnea (RR 2.1;
95%Cl 1.8-2.4), SP0,<95% (RR 3.5; 95%Cl 2.5-4.1), adolescents living in the North (RR 1.5; 95%Cl
1.3-1.9) and Northeast (RR 2.0; 95%Cl 1.7-2.4) regions, ethnic groups black, mixed-race (RR 1.3;
95%Cl 1.1-1.5) and indigenous (RR 3.3; 95%Cl 2.2-4.9) and the presence of comorbidity which
increases the risk of death (RR 2.7; 95%Cl 2.3-3.0).*

Afonso et al.’”

Prevalence of SARS-CoV-2: 25% (95%Cl 20.3-30.6). 55% were symptomatic. 17.7% had at least one type
of comorbidity. Higher proportion of females (53.3%) and self-declared black or mixed-race (48%)."

Alharbi et al.™®

Two participants were admitted to the ICU. One female, 12 years old, without comorbidities, no need
of MV, hospitalized for 43 days, 14 in the ICU, and was discharged. The second adolescent developed
P-MIS, he was male, 12 years old, neuropath, used MV, and died.*

Clemente et al.™

The median hospitalization time was five days (IQR: 2-20). One patient required ICU. There are no
death records. Previous use of glucocorticoids is associated with a greater chance of hospitalization
(OR 3.5; p=0.001). The comorbidities were not analyzed.*

Drouin et al.?°

47% required hospitalization. Comorbidity is associated with severity (p=0.001). Hospitalizations
were more frequent in patients with asthma (p=0.003) or metabolic disease (p=0.004). The severe
form of the disease was frequent in patients with encephalopathy (p=0.005).*

Gomes et al.”!

Lethality rate: 13.6%. Risk of death: being an adolescent (RR: 1.6; 95%CI 1.1-2.3), SARS-critical (RR
4.6; 95%Cl 2.8-7.5), immunosuppressed (RR 2.2; 95%Cl 1.6-3.2).*

Pinto Junior et al.22

29.3% of prevalence. 32% of cases presented comorbidities. 24% were symptomatic at the time of examination.!

Graff et al.??

45% presented comorbidities. The presence of comorbidities increases the chance of hospitalization
(OR 2.7; p=0.003). The chances increase with each additional comorbidity (OR 1.4; p<0.001). Dyspnea
(OR 6.3; 95%Cl 2.8—-14.3) is associated with chance of hospitalization and increases the chance of
using MV (OR 15.7; 95%Cl 6.4-38.5).*

Macias-Parra et al.%

23% required ICU admission. 17% required MV. 77% presented comorbidities (33% with chronic
diseases and 44% with immunosuppressive and/or oncological diseases).*

Oliveira et al.»

The mean time from onset of symptoms to hospitalization was three days (IQR 1-6). 24% were
admitted to the ICU. 10% required IMV. 7.5% died. Residents of the Northeast (RR 2.1; 95%Cl 1.7—
2.5), and North (RR 1.5; 95%Cl 1.2-2.0), regions and indigenous ethnicity (RR 3.4; 95%Cl 2.2-5.2), are
at a higher risk of death.*

Parcha et al.®¢

5.5% were hospitalized. 1% required ICU. 0.3% MV. The hospitalization risk was higher in black (RR
2.0; 95%Cl 1.5-2.6) and in Hispanics (RR 1.3; 95%Cl 1.0-1.8).

Prata-Barbosa et al.”

All admitted to the ICU. One case developed P-MIS. One death of a female adolescent, 14 years old,
with chronic liver disease. Presence of comorbidities is associated with disease severity and need for
IMV (OR 5.5; 95%Cl 1.4-21.1).*

DeBiasi et al."®

22% were hospitalized. 55% of those hospitalized presented no comorbidities. 25% of those
hospitalized required ICU. There were no death records.*

ICU:intensive care unit; NIMV: non-invasive mechanical ventilation; IMV: invasive mechanical ventilation; SpO,: peripheral oxygen saturation; Cl:
confidence interval; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; MV: mechanical ventilation; P-MIS: pediatric multisystemic
inflammatory syndrome; IQR: interquartile range; OR: odds ratio; RR: relative risk; SARS-critical: severe acute respiratory syndrome presenting
low oxygen saturation, respiratory distress, dyspnea and cyanosis. *study carried out in a hospital environment; fstudy carried out in a non-
hospital environment; *study carried out in a hospital and non-hospital environment.

peoples (RR 3.4; 95%CI 2.2-5.2), black-skinned individuals
(RR 1.3; 95%CI 1.1-1.5), and inhabitants of the Northeast
(RR 2.15 95%CI 1.7-2.5) and North (RR 1.5; 95%CI 1.2—
2.0) regions.”>?” The Table 4 presents the main risk factors
for hospitalization, disease severity or death from COVID-
19 in adolescents.

As for disease diagnosis, the studies described clinical-epide-
miological and laboratory methods. The most frequent test was
the reverse transcription-polymerase chain reaction (RT-PCR)
virus detection.'>'®”"*” Rapid tests for viral antigens and tests

for immune response to viruses, such as antibody tests (sero-
logical tests), were also mentioned.'>'*%

DISCUSSION

COVID-19 has a variable clinical presentation.?®* In adoles-
cents, there are reports of asymptomatic cases, cases of severe
respiratory failure, and deaths.’? In this study, we discuss the
clinical profile and the main associated comorbidities and out-

comes in the age group from 10 to 19 years.
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Table 4. Main risk factors for hospitalization, disease severity, or death from COVID-19 in adolescents.

- Dyspnea, fever, and cough are associated with severe cases and hospitalization.

- Severe cases are associated with the risk of death.

- Preexisting comorbidity increases the risk of hospitalization and death.

- Patients with chronic respiratory, neurological, cardiac, metabolic, or immunosuppressed diseases are at greater risk of

hospitalization and death.

- The risk of hospitalization and death is greater with each additional comorbidity, dose-response relationship.

- Blacks, mixed race, indigenous peoples, and residents of poorer regions are risk groups.

In adolescents, the prevalence of the disease varies between
20 and 30%; however, it may be even higher in poorer countries
with low human development indexes, unknown until now, in
several national and international regions.**'"?*3* Compared
to other age groups, teenagers are often less infected than the
adult population. In contrast, the COVID-19 prevalence in
adolescents appears to be higher than that observed in chil-
dren. It is hypothesized that the transmission of the disease to
adolescents occurs mainly through infected adults and house-
hold contacts, since adults are more exposed to the virus in
the workplace, in transport, and on the streets and are, there-
fore, more frequently infected.'”**** On the American conti-
nent, 13% of all cases are in adolescents.!®?* Nearly 80% of
those infected are asymptomatic or mild cases, and 20% are
severe.”’ Pinto Junior et al. verified that asymptomatic cases
account for 76% of those infected.”> However, the study by
Afonso et al. observed that 45% of the adolescents are asymp-
tomatic and that, among the symptomatic, most are cases of
flu syndrome."” In this review, the proportion of symptomatic
patients varies from 40 to 70%."1**2 However, there is still
no consensus in the literature on the prevalence of symptom-
atic and asymptomatic cases, considering that global testing in
adolescents is not usual.?>?2

The most common clinical manifestations in mild cases
are headache (42%), cough (41%), fever (35%), and myalgia
(30%), according to Fiocruz.*® Maciel et al. showed that cough
(40%) and fever (26%) are prevalent symptoms and data from
the United States Centers for Disease Control and Prevention
reinforce what was found, mentioning fever in 56% and cough
in 54% of cases.’' Likewise, Xia et al. cited the occurrence of
cough and fever in 65% and 60%, respectively, of the infected
adolescents.? In the current study, fever are predominant in
severe and critical cases, in 80%. However, at the beginning
of the infection, fever may be low or absent, manifesting itself
only days after contamination.'”?**** Cough may appear in
mild cases, from 10 to 70%, but it is higher in severe cases,
with approximately 70%.2>¥ In non-hospitalized adolescents,
anosmia, nasal congestion, and ageusia are also recurrent, and

nausea, vomiting, diarrhea, abdominal pain, myalgia, arthralgia,

and fatigue have variable frequencies.”?***% In severe cases,
adolescents may present SARS; this condition increases the
probability of ICU admission, MV use, and death.?"?3%%
There are also reports of cases that develop into pediatric mul-
tisystemic inflammatory syndrome (P-MIS).” In the analysis
of the articles, it is noticed that the symptoms associated with
the need for hospitalization are fever, cough, dyspnea, and
peripheral oxygen saturation (SpO,) <95%;"*” of which dys-
pnea, cough, and fever increased the risk of ICU admission,
use of MV, and death.?"?*%” Although children, teenagers, and
adults have similar symptoms of COVID-19, children and teen-
agers often have a less severe infection than adults."** While
signs and symptoms of upper and lower respiratory system
involvement are frequent in adolescents and adults, gastro-
intestinal symptoms are frequently present in children.!>2324
Studies available to date show that lower airway involvement
in COVID-19 infection appears uncommon in children; on
the contrary, skin rashes and difficulty eating or inappetence
are more prevalent. However, even if they are more asymptom-
atic, children and adolescents can develop P-MIS and SARS
associated with COVID-19, manifesting a severe form of the
disease, implying the need for hospital care, local availability
of medical materials and equipment, and trained teams in dis-
ease management.!>!%2123.27

Similar to adults and children, adolescents with comor-
bidities are more vulnerable to severe disease.* Thus, strate-
gies to combat the pandemic must target this most vulnera-
ble population, in all age groups.** However, age is already a
significant predictive factor for a higher occurrence of severity
and mortality from COVID-19, with the elderly with chronic
disease being more susceptible to severe form; consequently,
high mortality rates are observed in this age group.?®>?% A
meta-analysis found severe COVID-19 in 5.1% of adolescents
with comorbidities and in 0.2% of those without comorbid-
ities (RR 1.8; 95%CI 1.3-2.5).*° The presence of comorbid-
ities also increases death risk and length of stay, regardless of
age.!”?*%% According to data from the Brazilian Ministry of

Health, 6% of adolescents who died from COVID-19 and 63%

of those who needed invasive ventilatory support in 2021 had
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some comorbidity.® Patients with chronic pulmonary, meta-
bolic, neurological, cardiac, and immunosuppressive diseases
are more likely to be hospitalized and experience complications
from COVID-19.%2673! In many of these diseases, chronic
inflammation, poor immune response, and underlying cardio-
respiratory pathologies contribute to the need for hospitaliza-
tion and the worsening of cases.!®3%%

According to some surveys, contamination by COVID-
19 is prevalent among black, mixed-race, and indigenous
peoples, as well as among inhabitants of the poorest regions

worldwide. 7222526,

¥ The accentuated inequalities and socio-
economic vulnerabilities in many countries may have impacted
the access to information, the lack of protective equipment,
and the difficulty in accessing health services.?*”3 Likewise,
the need for income led many adults and adolescents to the
front lines during the pandemic, as many of them worked in
essential services (supermarkets, bakeries, delivery services),
exposing themselves more to contamination. It is evident
that the living conditions affected them in a way that made
them more exposed to illness and death.>*?> The scenario of
social inequality is also repeated in other age groups since
the mortality of children by COVID-19 is more common in
poor countries; about 92% of global deaths from COVID-19
among children and adolescents occurred in low- and mid-
dle-income countries.**%

Scientific evidence shows that the effective way to prevent
severe COVID-19 is vaccination.? It is imperative that adoles-
cents receive the complete immunization schedule, as vaccine
is 94% (95%CI 90-96) effective in preventing hospitalization
and 98% (95%CI 93-99) effective in avoiding ICU admis-

sions and need for life support.®*

There is also the possibility
that the vaccine reduces the risk of sequelae, P-MIS, and Long
COVID.?*3¢ Vaccination also reduces the number of severe cases
and deaths in adults and children, while minimizing disease
transmission. Thus, vaccinating children and adults interferes
with the indirect protection of the adolescent population, as
it will increase vaccination coverage and decrease the circula-
tion of the virus and its variants, decreasing secondary cases
or possible new cases.***

It is noticeable that the number of new cases and deaths
due to COVID-19 are decreasing globally, although the pan-
demic is not over. A new variant, more virulent and transmis-
sible, can appear at any time; hence the importance of pre-
ventive measures.’***3¢ Therefore, in high-incidence regions,
adolescents should be advised to avoid crowds and use masks,
especially those with preexisting diseases.>* Besides, due to the
flow of various types of respiratory viruses, associated with the
low sensitivity of self-tests, and the high cost and scarcity of

laboratory exams, frequent testing of symptomatic adolescents

is unfeasible in some countries.*® Thus, any symptomatic case
identified should be isolated and monitored. Also, the manage-
ment of adolescent health care in the context of the COVID-
19 pandemic should be performed based on the training of
primary care teams since most positive cases are mild or mod-
erate, enabling these teams to address them. In addition, it is
necessary to develop a set of effective interventions for the ado-
lescent community, expanding health education and encour-
aging vaccination %333

The current systematic review was carried out based on
observational studies, which can be considered a research lim-
itation. However, the evaluation of the methodological quality
of the articles was conducted according to the recommended
methods for this type of study. Hence, the research contributed
to a better understanding of the profile of adolescents affected
by COVID-19, fostering other studies on the topic.

The results show a possible clinical profile of COVID-19,
associated comorbidities, and outcomes in adolescents. Fever,
cough, headache, anosmia, nasal congestion, and ageusia were
prevalent in mild cases. In hospitalized patients, fever and cough
were more frequent, as well as dyspnea and SpO, <95%. There
was an association between previous comorbidities and disease
severity, including a dose-response relationship, increasing
hospitalization risk, need for intensive care, use of MV, and
death. Contamination is prevalent in black, mixed-race, and
indigenous people, as well as in inhabitants of poorer regions.
The study permitted a better understanding of the disease pro-
file in adolescents. Thus, it can contribute to the elaboration
of public health policies and interventions, and to current lit-
erature in the field of adolescent health.

Acknowledgments
The Graduate Program in Health Sciences at the Universidade
Federal de Sao Joio del-Rei.

Funding

This study did not receive any funding.

Conflict of interests

The authors declare there is no conflict of interests.

Author “s contributions

Study design: Campos CG, Muniz LA. Data collection: Campos
CG, Muniz LA, Costa CC, Borges Neto JS, Novais RLR, Rabelo
FLD, Martins Junior CH. Data analysis: Campos CG, Muniz
LA, Costa CC, Borges Neto JS, Novais RLR, Rabelo FLD,
Martins Janior CH. Manuscript writing: Campos CG, Muniz
LA. Manuscript revision: Belo VS, Romano MCC, Lamounier
JA. Study supervision: Belo VS, Romano MCC, Lamounier JA.

7

Rev Paul Pediatr. 2024;42:€2022241



Adolescents infected by SARS-CoV-2

REFERENCES

10.

11.

12.

Ochani R, Asad A, Yasmin F, Shaikh S, Khalid H, Batra S,
et al. COVID-19 pandemic: from origins to outcomes.
A comprehensive review of viral pathogenesis, clinical
manifestations, diagnostic evaluation, and management.
Infez Med. 2021;29:20-36. PMID: 33664170

Sharma A, Farouk IA, Lal SK. COVID-19: a review on the novel
coronavirus disease evolution, transmission, detection,
control and prevention. Viruses. 2021;13:202. https://doi.
org/10.3390/v13020202

LuX,ZhangL, DuH,ZhangG, Li YY, Qu J, et al. SARS-CoV-2
infectionin children. N Engl J Med. 2020;382:1663-5. https://
doi.org/10.1056/NEJMc2005073

Brazil. Ministério da Saude. Secretaria de Vigilancia
em Salde [homepage on the Internet]. Boletim
epidemiolégico especial, doenca pelo novo coronavirus,
COVID-19, semana epidemioldgica 24 [cited 2022 Jul 12].
Available from: https://www.gov.br/saude/pt-br/centrais-
de-conteudo/publicacoes/boletins/epidemiologicos/
covid-19

Cavalcante AN, Tavares LV, Bastos ML, Almeida RL. Clinical-
epidemiological profile of children and adolescents
with COVID-19 in Ceard. Rev Bras Salde Matern Infant.
2021;21:5437-43. http://dx.doi.org/10.1590/1806-
93042021005200006

Brazil. Fiocruz [homepage on the Internet]. COVID-19 e
salde da crianca e do adolescente. 2" ed. [cited 2021
Sep 21]. Available from: https://portaldeboaspraticas.iff.
fiocruz.br/atencao-crianca/covid-19-e-saude-da-crianca-e-
do-adolescente-segunda-edicao

Santos BS, Santos FS, Ribeiro ER. Relacdo clinico-
epidemioldgica entre Sars-Cov-2 e doenca de Kawasaki:
uma revisdo integrativa da literatura. Rev Paul Pediatr.
2020;39:2020217. https://doi.org/10.1590/1984-
0462/2021/39/2020217

Prata-Barbosa A, Lima-Setta F, Santos GR, Lanziotti VS,
Castro RE, Souza DC, et al. Pediatric patients with COVID-19
admitted to intensive care units in Brazil: a prospective
multicenter study. J Pediatr (Rio J). 2020;96:582-92. https://
doi.org/10.1016/j.jped.2020.07.002

DongY, Mo X, HuY, Qi X, Jiang F, Jiang Z, et al. Epidemiology
of COVID-19 among children in China. Pediatrics.
2020;145:20200702. https://doi.org/10.1542/peds.2020-
0702

CDC COVID-19 Response Team. Stephanie B, Ryan G,
Michelle H, Lucy AM, Tamara P, Tami S. Coronavirus Disease
2019in Children—United States, February 12-April 2, 2020.
MMWR Morb Mortal Wkly Rep. 2020;69:422-6. https://doi.
org/10.15585/mmwr.mm6914e4

Santos CM, Pimenta CA, Nobre MR. A estratégia PICO paraa
construcdo da pergunta de pesquisa e busca de evidéncias.
Rev Latino-Am Enfermagem. 2007;15:508-11.

Diniz IA, Santos KF, Baldoni NR, Braga EJ, Bueno CA, Barcelos
AC, et al. Duracdo do aleitamento materno exclusivo
associado a anemia por deficiéncia de ferro em criancas:
uma revisao sistematica. REAS. 2022;15:€9610. https://doi.
org/10.25248/REAS.€9610.2022

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Galvao TF, Pansani TS, Harrad D. Principais itens para relatar
revisdes sistemdticas e meta-analises: a recomendacdo
PRISMA. Epidemiol Serv Saude. 2015;24:335-42. https://
doi.org/10.5123/51679-49742015000200017

Downs S, Black N. The feasibility of creating a checklist
for the assessment of the methodological quality both of
randomised and non-randomised studies of health care
interventions. J Epidemiol Community Health. 1998;52:377-
84. https://doi.org/10.1136/jech.52.6.377

Prata-Barbosa A, Lima-Setta F, Santos GR, Lanziotti VS,
Castro RE, Souza DC, et al. Pediatric patients with COVID-19
admitted to intensive care units in Brazil: a prospective
multicenter study. J Pediatr (Rio J). 2020;96:582-92. https://
doi.org/10.1016/j.jped.2020.07.002

DeBiasi RL, Song X, Delaney M, Bell M, Smith K, Pershad
J, et al. Severe coronavirus disease-2019 in children and
young adults in the Washington, DC, Metropolitan Region.
J Pediatr. 2020;223:199-203.e1. https://doi.org/10.1016/j.
jpeds.2020.05.007

Afonso ET, Marques SM, Costa LD, Fortes PM, Peixoto F,
Bichuetti-Silva DC, et al. Secondary household transmission
of SARS-CoV-2 among children and adolescents: clinical and
epidemiological aspects. Pediatr Pulmonol. 2022;57:162-75.
https://doi.org/10.1002/ppul.25711

Alharbi M, Kazzaz YM, Hameed T, Alganatish J, Alkhalaf
H, Alsadoon A, et al. SARS-CoV-2 infection in children,
clinical characteristics, diagnostic findings and therapeutic
interventions at a tertiary care center in Riyadh, Saudi
Arabia. J Infect Public Health. 2021;14:446-53. https://doi.
org/10.1016/j.jiph.2020.12.034

Clemente D, Udaondo C, Inocencio J, Nieto JC, Del Rio PG,
Fernandez AG, et al. Clinical characteristics and COVID-19
outcomes in a regional cohort of pediatric patients with
rheumatic diseases. Pediatr Rheumatol Online J.2021;19:162.
https://doi.org/10.1186/512969-021-00648-5

Drouin O, Hepburn CM, Farrar DS, Baerg K, Chan K, Cyr
C, et al. Characteristics of children admitted to hospital
with acute SARS-CoV-2 infection in Canadain 2020. CMAJ.
2021;193:1483-93. https://doi.org/10.1503/cmaj.210053

Gomes NT, Haslett MI, Alves AJ, Percio J, Duarte MM, Malta
JM, et al. Retrospective cohort of children and adolescents
hospitalized by COVID-19 in Brazil from the beginning of
the pandemic to August 1st, 2020. Rev Bras Epidemiol.
2021;24:2210026. https;//doi.org/10.1590/1980-549720200026

Pinto Jdanior VC, Moura LF, Cavalcante RC, Lima JR, Bezerra
AS, Dantas DR, et al. Prevalence of COVID-19 in children,
adolescents and adults in remote education situations in
the city of Fortaleza, Brazil. Int J Infect Dis. 2021;108:20-6.
https://doi.org/10.1016/].ijid.2021.04.086

Graff K, Smith C, Silveira L, Jung S, Curran-Hays S, Jarjour J,
et al. Risk factors for severe COVID-19 in children. Pediatr
Infect Dis J. 2021;40:e137-45. https://doi.org/10.1097/
INF.0000000000003043

Macias-Parra M, Fortes-Gutierrez S, Aguilar-Gomez N,
Diaz-Garcia L, Otero-Mendoza F, Arias de la Garza E, et al.
Clinical and epidemiological characteristics of paediatric

8

Rev Paul Pediatr. 2024;42:€2022241


https://doi.org/10.3390/v13020202
https://doi.org/10.3390/v13020202
https://doi.org/10.1056/NEJMc2005073
https://doi.org/10.1056/NEJMc2005073
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/covid-19
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/covid-19
https://www.gov.br/saude/pt-br/centrais-de-conteudo/publicacoes/boletins/epidemiologicos/covid-19
http://dx.doi.org/10.1590/1806-9304202100S200006
http://dx.doi.org/10.1590/1806-9304202100S200006
https://portaldeboaspraticas.iff.fiocruz.br/atencao-crianca/covid-19-e-saude-da-crianca-e-do-adolescente-segunda-edicao
https://portaldeboaspraticas.iff.fiocruz.br/atencao-crianca/covid-19-e-saude-da-crianca-e-do-adolescente-segunda-edicao
https://portaldeboaspraticas.iff.fiocruz.br/atencao-crianca/covid-19-e-saude-da-crianca-e-do-adolescente-segunda-edicao
https://doi.org/10.1590/1984-0462/2021/39/2020217
https://doi.org/10.1590/1984-0462/2021/39/2020217
https://doi.org/10.1016/j.jped.2020.07.002
https://doi.org/10.1016/j.jped.2020.07.002
https://doi.org/10.1542/peds.2020-0702
https://doi.org/10.1542/peds.2020-0702
https://doi.org/10.15585/mmwr.mm6914e4
https://doi.org/10.15585/mmwr.mm6914e4
https://doi.org/10.25248/REAS.e9610.2022
https://doi.org/10.25248/REAS.e9610.2022
https://doi.org/10.5123/S1679-49742015000200017
https://doi.org/10.5123/S1679-49742015000200017
https://doi.org/10.1136/jech.52.6.377
https://doi.org/10.1016/j.jped.2020.07.002
https://doi.org/10.1016/j.jped.2020.07.002
https://doi.org/10.1016/j.jpeds.2020.05.007
https://doi.org/10.1016/j.jpeds.2020.05.007
https://doi.org/10.1002/ppul.25711
https://doi.org/10.1016/j.jiph.2020.12.034
https://doi.org/10.1016/j.jiph.2020.12.034
https://doi.org/10.1186/s12969-021-00648-5
https://doi.org/10.1503/cmaj.210053
https://doi.org/10.1590/1980-549720200026
https://doi.org/10.1016/j.ijid.2021.04.086
https://doi.org/10.1097/INF.0000000000003043
https://doi.org/10.1097/INF.0000000000003043

Campos CG et al.

25.

26.

27.

28.

29.

30.

patients diagnosed with COVID-19 in a tertiary hospital in
Mexico City. J Trop Pediatr. 2021;67:fmab025. https://doi.
org/10.1093/tropej/fmab025

Oliveira EA, Colosimo EA, Silva AC, Mak RH, Martelli DB,
Silva LR, et al. Clinical characteristics and risk factors for
death among hospitalised children and adolescents with
COVID-19 in Brazil: an analysis of a nationwide database.
Lancet Child Adolesc Health. 2021;5:559-68. https://doi.
0rg/10.1016/S2352-4642(21)00134-6

ParchaV, Booker KS, KalraR, KuranzS, Berra L, Arora G, et al.
Aretrospective cohort study of 12,306 pediatric COVID-19
patients in the United States. Sci Rep. 2021;11:10231.
https://doi.org/10.1038/s41598-021-89553-1

Oliveira EA, Simodes AC, Oliveira MC, Colosimo EA, Mak
RH, Vasconcelos MA, et al. Comparison of the first and
second waves of the coronavirus disease 2019 pandemicin
children and adolescents in a middle-income country: clinical
impact associated with severe acute respiratory syndrome
coronavirus 2 gamma lineage. J Pediatr. 2022;244:178-185.
e3. https://doi.org/10.1016/j.jpeds.2022.01.001

World Health Organization [homepage on the Internet].
COVID-19 weekly epidemiological update [cited 2022 Aug 10].
Available from: https://www.who.int/docs/default-source/
coronaviruse/situation-reports/weekly_epidemiological_
update_22.pdf

Faria NR, Mellan TA, Whittaker C, Claro IM, Candido DS, Mishra
S, et al. Genomic and epidemiology of a novel SARS-CoV-2
lineage in Manaus, Brazil. MedRxiv. 2021. https://doi.org/
10.1101%2F2021.02.26.21252554

Brazil. Fundacdo Oswaldo Cruz [homepage on the Internet].
COVID-19 e salde da crianca e do adolescente [cited 2022
May 22]. Available from: https://portal.fiocruz.br/documento/
covid-19-e-saude-da-crianca-e-do-adolescente

31.

32.

33.

34.

35.

36.

37.

Maciel EL, Gomes CC, Amanda GL, Medeiros Junior NF,

Cardoso OM, Jabor PM, et al. COVID-19 em criancas,
adolescentes e jovens: estudo transversal no Espirito Santo,
2020. Epidemiol Serv Saude. 2021;30:20201029. https://
doi.org/10.1590/51679-49742021000400001

XiaW, Shao J, GuoY, Peng X, LiZ, Hu D. Clinical and CT features

in pediatric patients with COVID-19 infection: different
points from adults. Pediatr Pulmonol. 2020;55:1169-74.
https://doi.org/10.1002/ppul.24718

Nogueira-de-Almeida CA, Del Ciampo LA, Ferraz IS, Del

Ciampo IR, Contini AA, Ued FV. COVID-19 and obesity in
childhood and adolescence: a clinical review. J Pediatr (Rio J).
2020;96:546-58. https://doi.org/10.1016/j.jped.2020.07.001

American Academy of Pediatrics [homepage on the Internet].
American academy of pediatrics offers new masking
recommendations for families following updated CDC
guidance [cited 2022 Fev 15]. Available from: https://
www.aap.org/en/news-room/news-releases/aap/2022/
american-academy-of-pediatrics-offers-new-masking-
recommendations-for-families-following-updated-cdc-
guidance/

Miranda DA, Gomes SV, Filgueiras PS, Corsini CA, Almeida
NB, Silva RA, et al. Long COVID-19 syndrome: a 14-months
longitudinal study during the two first epidemic peaks in
Southeast Brazil. Trans R Soc Trop Med Hyg. 2022;116:1007-
14. https://doi.org/10.1093/trstmh/trac030

Olson SM, Newhams MM, Halasa NB, Price AM, Boom JA,
Sahni LC, et al. Effectiveness of BNT162b2 vaccine against
critical COVID-19in adolescents. NEnglJ Med. 2022;386:713-
23. https://doi.org/10.1056/NEJM0a2117995

Kampmann B, Okomo U. COVID-19 vaccines for children
in LMICs: another equity issue. Lancet. 2021;398:731-2.
https://doi.org/10.1016/S0140-6736(21)01748-7

© 2024 Sociedade de Pediatria de Sdo Paulo. Published by Zeppelini Publishers.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

9

Rev Paul Pediatr. 2024;42:€2022241


https://doi.org/10.1093/tropej/fmab025
https://doi.org/10.1093/tropej/fmab025
https://doi.org/10.1016/S2352-4642(21)00134-6
https://doi.org/10.1016/S2352-4642(21)00134-6
https://doi.org/10.1038/s41598-021-89553-1
https://doi.org/10.1016/j.jpeds.2022.01.001
https://www.who.int/docs/default-source/coronaviruse/situation-reports/weekly_epidemiological_update_22.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/weekly_epidemiological_update_22.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/weekly_epidemiological_update_22.pdf
https://doi.org/10.1101%2F2021.02.26.21252554
https://doi.org/10.1101%2F2021.02.26.21252554
https://portal.fiocruz.br/documento/covid-19-e-saude-da-crianca-e-do-adolescente
https://portal.fiocruz.br/documento/covid-19-e-saude-da-crianca-e-do-adolescente
https://doi.org/10.1590/S1679-49742021000400001
https://doi.org/10.1590/S1679-49742021000400001
https://doi.org/10.1002/ppul.24718
https://doi.org/10.1016/j.jped.2020.07.001
https://www.aap.org/en/news-room/news-releases/aap/2022/american-academy-of-pediatrics-offers-new-masking-recommendations-for-families-following-updated-cdc-guidance/
https://www.aap.org/en/news-room/news-releases/aap/2022/american-academy-of-pediatrics-offers-new-masking-recommendations-for-families-following-updated-cdc-guidance/
https://www.aap.org/en/news-room/news-releases/aap/2022/american-academy-of-pediatrics-offers-new-masking-recommendations-for-families-following-updated-cdc-guidance/
https://www.aap.org/en/news-room/news-releases/aap/2022/american-academy-of-pediatrics-offers-new-masking-recommendations-for-families-following-updated-cdc-guidance/
https://www.aap.org/en/news-room/news-releases/aap/2022/american-academy-of-pediatrics-offers-new-masking-recommendations-for-families-following-updated-cdc-guidance/
https://doi.org/10.1093/trstmh/trac030
https://doi.org/10.1056/NEJMoa2117995
https://doi.org/10.1016/S0140-6736(21)01748-7
http://creativecommons.org/licenses/by/4.0/

https://doiorg/101590/1984-0462/2024/42/2022241erratum

In the manuscript “Characteristics and clinical outcomes of adolescents infected by SARS-CoV-2: a systematic review”,

DOI: 10.1590/1984-0462/2024/42/2022241, published in the Rev Paul Pediatr. 2024;42:¢2022241, on page 3:

Where it reads:
Table 1. Articles published between January 2020 and April 2022.
Description of the sample

Methodological

Reference Country Study design Number of participants (n)/ quality™ and level of
age group (years old) evidence™
Oliveira et al.?” Brazil Cohort n=6.725/12-19 17 points/level 3
Clemente et al.” Spain Cohort n=77/less than 18 16 points/level 3
Drouin et al.?® Canada Cohort n=36/13-17 18 points/level 3
Gomes et al.?’ Brazil Cohort n=1320/12-18 16 points/level 3
Pinto Junior et al.?? Brazil Cross-sectional n=854/10-19 17 points/level 4
Graff et al.?? USA Cohort n=220/11-19 17 points/level 3
Macias-Parra et al.* Mexico Cross-sectional n=34/12-18 16 points/level 4
Oliveira et al.»® Brazil Cohort n=3589/12-19 21 points/level 3
Parcha et al.?® USA Cohort n=5573/12-17 18 points/level 3
Prata-Barbosa et al.”® Brazil Cohort n=14/12-17 16 points/level 3
DeBiasi et al.™® USA Cohort n=73/10-19 16 points/level 3

It should read:

Table 1. Articles published between January 2020 and April 2022.
Description of the sample

Reference

Country

Study design

Number of participants (n)/

Methodological
quality™ and level of
evidence™

age group (years old)

Oliveira et al.?” Brazil Cohort n=6.725/12-19 17 points/level 3
Afonso et al.’” Brazil Cross-sectional n=49/10-19 17 points/level 4
Alharbi et al."”® Saudi Arabia Cohort n=9/11-14 16 points/level 3
Clemente et al.”™ Spain Cohort n=77/less than 18 16 points/level 3
Drouin et al.?° Canada Cohort n=36/13-17 18 points/level 3
Gomes et al.?’ Brazil Cohort n=1320/12-18 16 points/level 3
Pinto Junior et al.?? Brazil Cross-sectional n=854/10-19 17 points/level 4
Graff et al.?? USA Cohort n=220/11-19 17 points/level 3
Macias-Parra et al.* Mexico Cross-sectional n=34/12-18 16 points/level 4
Oliveira et al.» Brazil Cohort n=3589/12-19 21 points/level 3
Parcha et al.?® USA Cohort n=5573/12-17 18 points/level 3
Prata-Barbosa et al."® Brazil Cohort n=14/12-17 16 points/level 3
DeBiasi et al.'® USA Cohort n=73/10-19 16 points/level 3
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