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24 Abstract

25 Background: The burden of COVID-19 in the paediatric population in low- and 

26 middle-income countries is not well characterized. Understanding COVID-19 burden 

27 in Latin American (LATAM) countries is essential for implementing effective 

28 vaccination policies and strategies for children and adolescents. We aimed to 

29 describe the characteristics of COVID-19-confirmed cases, addressing the risk of 

30 disease,severity and outcomes of the disease in children and adolescents in four 

31 LATAM countries between 2021 and 2022.

32 Methods:  We conducted a retrospective observational study utilizing national 

33 surveillance data from the four most populated countries in LATAM, Argentina, 

34 Brazil, Colombia, and Mexico, focusing on laboratory-confirmed COVID-19 cases 

35 among children and adolescents under 18 years of age between January 2021 and 

36 December 2022. We described sociodemographic characteristics of cases by age. 

37 Incidence rates per 100,000 inhabitants for confirmed COVID-19 cases were 

38 calculated. We estimated hospitalisation and mortality rates (per 100,000 

39 inhabitants) as well as ICU admission and ventilatory support rates (per 100,000 

40 hospitalised cases) per quartile each year, considering the predominant SARS-CoV-

41 2 variant in each country during the specified period.

42 Results:  In total 2,863,244 confirmed paediatric COVID-19 cases were included in 

43 the analysis: 1,553,234 (54%) from Brazil, 487,247 (17%) from Argentina, 430,131 

44 (15%) from Colombia, and 392,632 (13%) from Mexico. Among confirmed cases, 

45 66,029 (2%) required hospitalisation, and 3,058 (0.1%) died. Meanwhile, 16,941 
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46 (1%) cases utilised ventilatory support, and 9,997 (0.4%) were admitted to the ICU 

47 (data not available from Colombia).  Regarding the risk of disease, rates of confirmed 

48 COVID-19 per 100,000 inhabitants  were higher in cases aged 12-17 years (peaked 

49 at 1,856 per 100,000 inhabitants), whereas the risk of severe outcomes among cases 

50 were higher in children under 2 years (peaked at 170.22 and 7.36 per 100,000 

51 inhabitants, respectively for hospitalisation and death). Rates of all study outcomes 

52 were higher in unvaccinated cases in Colombia and Brazil.  

53 Conclusions: Our findings demonstrate that COVID-19 imposes a substantial 

54 burden among children and adolescents aged 0 to 17 years in LATAM countries, 

55 associated with significant rates of hospitalizations and deaths, particularly in 

56 children under 2 years of age. This situation underscores the necessity of adopting 

57 targeted vaccination strategies that address the specific needs of the region.

58 Keywords: Paediatric; COVID-19; Latin America; COVID-19 vaccines; Severe 

59 outcomes; Surveillance data
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72 Background

73 Coronavirus disease 2019 (COVID-19) has impacted the health and well-being of 

74 children and adolescents worldwide (1). Although COVID-19 generally has a milder 

75 presentation in the paediatric population, severe outcomes, including hospitalisation 

76 and death, can still occur, especially among those with underlying health conditions 

77 (2, 3). In addition to the acute effects of infection, postinfectious conditions, such as 

78 multisystem inflammatory syndrome in children (MIS-C) and long COVID have 

79 important health implications (4). Beyond the health impacts, public health 

80 measures that were implemented in many countries, including lockdowns, mobility 

81 restrictions, and suspension of childcare and education services, also affected their 

82 well-being (1). These factors contributed to the implementation of COVID-19 

83 vaccination strategies for the paediatric population in many countries.

84 Strategies implemented for COVID-19 vaccination in the paediatric population were 

85 heterogeneous across countries, especially regarding the vaccine platforms used 

86 and the age groups prioritised (5, 6). Even though COVID-19 vaccines have been 

87 proven to be safe and effective in both clinical trials and real-world studies (7-9), 

88 their implementation has faced challenges, especially in the paediatric population, 

89 where vaccine hesitancy has been more common. Factors affecting vaccination 
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90 uptake among children included parental concerns about adverse events and the 

91 perception of less severe disease effects among children (10).

92 Several studies have shown that COVID-19 vaccines are effective in preventing 

93 symptomatic infection and severe outcomes such as hospitalisation, ICU admission 

94 and death (8, 11-13). Despite the availability of effective vaccines, vaccination 

95 policies and uptake have varied significantly worldwide. Latin America faced pre-

96 existing vulnerabilities intensified during the pandemic. This, combined with policies 

97 excluding younger children from vaccination strategies, may have resulted in worse 

98 outcomes in comparison with other regions. There is currently limited evidence 

99 addressing the burden of COVID-19 in children and adolescents in Latin American 

100 (LATAM) countries, especially considering the heterogenicity of vaccine platforms 

101 used, indication for primary and booster doses, and timeline for implementation. As 

102 the World Health Organization relies on each country the decision to prioritise and 

103 implement COVID-19 vaccines for children, it is imperative to understand the 

104 particularities of the COVID-19 disease burden in the four most populated LATAM 

105 countries. Thus, this study aimed to describe the characteristics and disease burden 

106 of COVID-19-confirmed cases under 18 years old in Argentina, Brazil, Colombia, and 

107 Mexico between 2021 and 2022. We estimated the rates of infection, hospitalisation, 

108 ICU admission, use of ventilatory support, and death, while  considering the 

109 vaccination policies implemented for the paediatric population in each country. 

110 Methods

111 Study design and participants

112 We conducted a retrospective study using the COVID-19 national surveillance 

113 databases of Argentina, Brazil, Colombia, and Mexico. The study included all 
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114 laboratory-confirmed COVID-19 cases, based on Reverse Transcription Polymerase 

115 Chain Reaction (RT-PCR) or antigenic test results, under 18 years old that were 

116 reported between January 2021 and December 2022. 

117 Setting

118 During the study period, COVID-19 vaccination policies for the paediatric population 

119 and the circulating SARS-CoV-2 variants varied across different countries (14) 

120 (Figure 1). In Argentina and Colombia, vaccination was initiated in 2021 for 

121 adolescents aged 12-17 years and later expanded to include those aged 3-11 years 

122 (15-18). In Brazil, vaccination was implemented in children over 5 years old in 2021 

123 (19). In 2022, vaccination expanded to children over 3 years old in Q3 and to children 

124 over 6 months old in Q4 (20, 21). Conversely, in Mexico, only children who were at 

125 least 5 years old received vaccination between 2021 and 2022 (19), with vaccine 

126 implementation for children ≥ 5 years old starting later than in the other countries, 

127 beginning in 2022 (22).

128 Data sources

129 We retrieved case-level data from de-identified, publicly available national 

130 surveillance databases from each country (23). Data were retrieved between January 

131 2021 and December 2022 from all countries except Argentina (data available up to 

132 June 2022).  We collected data on hospitalisation in the general ward, ICU admission, 

133 ventilatory support, and death in all countries. However, in Colombia, data on ICU 

134 admission and ventilatory support were not available. Other variables collected 

135 included age, sex, comorbidities, race, and vaccination status. Information about 

136 reported comorbidities varied across countries. Definitions of variables contained in 

137 each database and their availability are presented in Supplementary File 1. 
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138 For Argentina, we used the COVID-19 surveillance dataset, which compiles 

139 notifications made by healthcare providers to the National Health Surveillance 

140 System (24). This dataset includes information at the patient level on all confirmed 

141 COVID-19 cases, which are of compulsory notification in the country (25, 26). For 

142 Brazil, we obtained data from the Open DATASUS platform, which contains 

143 information about the procedures performed in the public healthcare system (27). 

144 About 71.5% of the Brazilian population, representing more than 150 million people, 

145 relies on the Unified Health System (SUS) for medical care. We used two databases 

146 within this platform: the Flu syndrome notifications database (Sistema de 

147 Informação de Vigilância Sentinela de Sindrome Gripal, eSUS-Notifica SG), in which 

148 cases with mild to moderate acute respiratory syndrome are notified, and the 

149 Influenza Epidemiological Surveillance Information System (Sistema de Informação 

150 de Vigilância Epidemiológica da Gripe, SIVEP-Flu), in which cases with severe acute 

151 respiratory syndrome are notified. 

152 For Colombia, we used information from the COVID module in the Information 

153 System for Social Protection (Sistema de Información para la Protección Social, 

154 SISPRO) database, which covered approximately 99% of the Colombian population 

155 in 2021 (28). The COVID module contains patient-level information on confirmed 

156 COVID-19 cases reported by healthcare institutions and links data related to 

157 mortality and vaccination status. In Mexico, we retrieved the dataset from the 

158 Epidemiological Surveillance System for Viral Respiratory Diseases, which is 

159 responsible for consolidating COVID-19 patient-level data, receiving reports from 

160 the Viral Respiratory Disease Monitor Health Units in both the public and private 

161 health sectors (29).   

162 Statistical methods
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163 The databases of each country were analysed independently, without any data 

164 linking. We described the sociodemographic characteristics of the participants, 

165 presenting absolute counts and percentages for qualitative variables. For 

166 quantitative variables, we reported medians or means along with standard 

167 deviations and interquartile ranges, based on distribution. Age groups were 

168 categorised into the following groups: <2 years, 2-4 years, 5-11 years, and 12-17 

169 years. 

170 Rates of confirmed COVID-19 cases per 100,000 inhabitants were calculated based 

171 on the number of inhabitants reported in each country’s demographic institute per 

172 year, considering age and sex. We calculated quarterly hospitalisation and mortality 

173 rates per 100,000 inhabitants, and rates of ICU admission and ventilatory support 

174 per 100,000 hospitalised cases each year. Ninety-five percent confidence intervals 

175 (95% CI) for rates were estimated. Categorical variables were compared using chi-

176 square (χ²) tests to assess associations between patient characteristics and study 

177 outcomes (hospitalisation, ICU admission, ventilatory support, and death).  All 

178 statistical analyses were conducted using Python, version 3.8.10 (30). 

179 Ethics statement

180 The study adhered to the protocol and ethical principles of the Declaration of 

181 Helsinki. According to local regulations, no ethics committee notification or approval 

182 or patient consent was required, as deidentified data from publicly available 

183 databases were utilized in alignment with local data privacy regulations. The results 

184 were presented in accordance with the Strengthening the Reporting of 

185 Observational Studies in Epidemiology (STROBE) statement (31) and the REporting 
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186 of Studies Conducted Using Observational Routinely-Collected Health Data 

187 (RECORD) statement (32).

188 Results

189 Overall, during the study period, 2,863,244 confirmed COVID-19 cases aged under 

190 18 years were included in the analysis: 1,553,234 (54%) from Brazil, 487,247 (17%) 

191 from Argentina, 430,131 (15%) from Colombia, and 392,632 (13%) from Mexico 

192 (Supplementary Table 1). Among all confirmed cases, 66,029 (2%) required 

193 hospitalisation, and 3,058 (0.1%) died. Among those who required hospitalization, 

194 34,215 (52%) were from Brazil, 15,665 (24%) from Mexico, 11,593 (18%) from 

195 Colombia, and 4,556 (7%) from Argentina (Table 1).  Considering cases that died, 

196 1,962 (64%) were from Brazil, 867 (28%) from Mexico, 254 (8%) from Colombia and 

197 229 (7%) from Argentina (Supplementary Table 6).  Including hospitalized cases 

198 from all countries except Colombia, 16,941 (26%) utilized ventilatory support, and 

199 9,997 (15%) were admitted to the ICU (Table 3). Including all countries, most 

200 confirmed-COVID-19 cases were aged 12 to 17 years (47%), and 50% were female. 

201 The highest proportion of confirmed cases, hospitalizations, and deaths, in Brazil 

202 and Colombia, occurred in those not vaccinated (Figure 2). Among confirmed cases 

203 from Brazil and Colombia, 70% were not vaccinated, 9% received one dose, and 20% 

204 received two vaccine doses, and among hospitalized cases, 87% were not vaccinated, 

205 5% received one dose, and 8% two doses (Supplementary Table 1). Individual data 

206 on vaccination was not available in Mexico and Argentina.  In Argentina, by Q3 of 

207 2021, the mRNA-1273 vaccine was introduced for adolescents aged 12-17 years, and 

208 by Q4 of 2021 (15), the BBIBP-CorV vaccine was implemented for children aged 3-

209 11 years (18). In Colombia, by Q3 2021, vaccine implementation started with the 
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210 BNT162b2 vaccine in adolescents aged 12-17 years (16), and by Q4 2021, the 

211 CoronaVac vaccine was used in children aged 3-11 years (17). In Brazil, by Q3 2021, 

212 adolescents aged 12 or older received the BNT162b2 vaccine or the CoronaVac 

213 vaccine and in Q4 the same vaccines were implemented in children aged 5-11 years 

214 (19). In 2022, in Brazil, the CoronaVac vaccine was introduced for children aged 3-

215 5 years in Q3 (21). Additionally, in Q4 In Mexico, by Q3 2021, vaccination was 

216 approved for adolescents aged 12-17 years with the BNT162b2 vaccine, and by Q3 

217 2022, it was extended to children aged 5 years or older (22).

218 Hospitalisation

219 In all countries, most hospitalised cases were male, ranging from 52% in Argentina 

220 to 59% in Colombia (Supplementary Table 2). In Brazil, Colombia, and Mexico, the 

221 highest proportion of hospitalised cases were aged under 2 years (46% in Brazil, 

222 51% in Colombia and 31% in Mexico), whereas in Argentina, the highest proportion 

223 of hospitalised cases were aged 5 to 11 years (36%). Most hospitalised cases were 

224 unvaccinated (90% in Brazil and 77% in Colombia). 

225 In 2021, the highest hospitalisation rates per 100,000 inhabitants were observed in 

226 children aged under 2 years in all countries, ranging from 43.10 (95% CI: 41.12 to 

227 45.08) in Mexico to 170.22 (95% CI: 163.55 to 176.89) in Colombia (Table 2). In 

228 2022, the highest hospitalization rates per 100,000 inhabitants were also observed 

229 in children aged under 2 years in all countries, except Argentina, where the age 

230 group between 2 and 4 years was responsible for the highest rates (rate: 23.06, 95% 

231 CI: 20.88 to 25.25) 

232 ICU admission and ventilatory support
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233 In Mexico and Brazil, most cases admitted to the ICU and those utilizing ventilatory 

234 support were under 2 years (ranging between 47-48% and 44-47%, respectively), 

235 whereas in Argentina, they were aged 5 to 11 years (33% and 30%, respectively) 

236 (Supplementary Tables 3 and 4). In all countries, most cases admitted to the ICU 

237 and those utilizing ventilatory support were male. 

238 The proportion of hospitalised cases admitted to the ICU ranged from 6% in Mexico 

239 to 25% in Brazil (Table 3). Among hospitalised cases under 2 years old, 7.36% were 

240 admitted to the ICU Mexico, 11,81% in Argentina and 25% in Brazil. The percentage 

241 of hospitalized cases of indigenous ethnicity requiring ICU admission in Mexico was 

242 26.09%, compared to 7.44% for other ethnicities. In 2021, in Mexico and Argentina, 

243 the rate of ICU admission was highest in children under 2 years: 10921 (95% CI: 

244 10,813 to 11,029) per 100,000 hospitalised cases in Mexico and 12345 (95% CI: 

245 12,043 to 12,648) per 100,000 hospitalised cases in Argentina (Supplementary Table 

246 5). In 2022, the rate of ICU admission continued to be the highest in under 2 years 

247 in Mexico (7,884 [95% CI: 7,818 to 7,951] per 100,000 hospitalised cases), whereas 

248 in Argentina it was highest in 2 to 4 years (12,149 [95% CI: 11,691 to 12,607] per 

249 100,000 hospitalised cases). In Brazil, it was the highest in those aged 12 to 17 years 

250 in both 2021 and 2022 (28,927 [95% CI: 27,488 to 30,366] and 23898 [95% CI: 

251 21,995 to 25,801] per 100,000 hospitalised cases, respectively).

252 Regarding ventilatory support, 4.3% and 5% of hospitalized patients needed 

253 mechanical ventilation in Argentina and Mexico, respectively (Table 3). In Brazil, 

254 46.7% of hospitalized patients required ventilation, including both invasive and non-

255 invasive methods. Among hospitalized cases under 2 years old, 4.51% in Argentina, 

256 6.8% in Mexico, and 47.78% in Brazil needed ventilation. Furthermore, in Brazil, 

257 47.45% of unvaccinated hospitalized cases needed ventilation. In Mexico, 11.24% of 
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258 hospitalized cases of Indigenous ethnicity required ventilatory support, while 

259 “other” ethnicities registered only 4.65%. In 2021, for Argentina and Brazil, the 

260 rates of utilization of ventilatory support were the highest among hospitalised cases 

261 aged between 12 and 17 years (5585.11 [95% CI: 5324.47 to 5845.74] and 54130.61 

262 [95% CI: 52549.00 to 55712.21], respectively). For Mexico, instead, the highest rate 

263 was found in those aged below 2 years (8218.42 [95% CI: 8110.31 to 8326.53]). In 

264 2022, rates of ventilatory support utilisation were highest among hospitalised cases 

265 aged under 2 years in all countries during the study period (Supplementary Table 

266 5). 

267 Death

268 In all countries, a higher proportion of fatal cases were male (ranging from 51% in 

269 Argentina to 56% in Colombia), except in Mexico, where the proportion of fatal cases 

270 according to sex was equal (Supplementary Table 6). Among fatal cases in Brazil 

271 and Colombia, the highest proportion of fatal cases occurred in individuals aged 

272 under 2 years (43% and 38%, respectively), while in Argentina and Mexico, the 

273 highest proportion were aged 12 to 17 years (34% and 36%, respectively).

274 Mortality rates per 100,000 inhabitants in 2021 were the highest in children aged 

275 under 2 years, with Brazil being the country with the highest rate (rate: 7.36, 95% 

276 CI: 6.66 to 8.05). In 2022, the mortality rates per 100,000 inhabitants were also the 

277 highest in children aged under 2 years in all countries, except Argentina, where it 

278 was the highest in children aged between 2 and 4 years (rate: 1.02, 95% CI: 0.56-

279 1.48) (Table 4). 

280 Comorbidities
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281 Considering only the comorbidities recorded in the databases analysed for each 

282 country, the proportion of hospitalized cases reporting comorbidities was 18.8% in 

283 Brazil, 2.6% in Colombia, and 20.7% in Mexico for all paediatric cases, and 11.4% in 

284 Brazil, 1.2% in Colombia and 11.6% in Mexico for cases under 2 years. In Colombia, 

285 rare diseases were present in 78% of hospitalized cases, followed by cancer, 

286 reported in 11% of hospitalized cases. In Mexico, the comorbidities recorded 

287 included immunosuppression, reported in 21% of hospitalized cases, obesity in 12%, 

288 and asthma in 10%. Brazil reported decompensated chronic respiratory diseases in 

289 18% of cases and hepatic diseases in 17% (Supplementary Table 7). It is important 

290 to note that patients may have other comorbidities that were not recorded in these 

291 databases.

292  Regarding mortality, in Colombia, 66% of deceased cases with at least one surveyed 

293 comorbidity had rare diseases, and 13% had hypertension. In Brazil, the deceased 

294 cases frequently had chronic respiratory diseases (47%) and diabetes (36%). In 

295 Mexico, 18% of deaths were associated with immunosuppression and 14% with 

296 cardiovascular diseases.

297  Trends considering vaccination policies and SARS-CoV-2 variants

298 During the pre-Omicron period, in all countries, adolescents aged 12-17 years had 

299 the highest rates of laboratory-confirmed COVID-19 cases (Supplementary Figure 

300 1). During that period, the peak incidence per 100,000 inhabitants in this age group 

301 occurred in Q2 2021 in Argentina (1,856.7) and Colombia (1,817.4), in Q2 2021 in 

302 Brazil (782.9), and in Q3 2021 in Mexico (316.3). Following the introduction of 

303 vaccines for individuals aged 12-17 years between Q3 and Q4 of 2021, these rates 

304 declined. In Argentina, the rates of hospitalisation and death in adolescents (12-17 
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305 years) decreased between Q3 and Q4 of 2021 (20J Gamma V3 and 21J Delta variant 

306 dominated, respectively) after vaccine implementation (Figure 3). In Mexico, cases 

307 aged under 2 years, who were not included in vaccination policies, had the highest 

308 rates of all severe outcomes in both the pre-Omicron period and during the Omicron 

309 period, except for Q4 of 2022, when the rates of ventilatory support were higher in 

310 cases aged 5 -11 years (Figure 4). 

311 During the Omicron period, the highest rates of laboratory-confirmed COVID-19 

312 cases were observed in adolescents aged 12-17 years in all countries, except for 

313 Colombia. In Colombia, after the introduction of vaccines for this group in 2021, 

314 their rates declined, and by 2022, those aged under 2 years had the highest rate of 

315 laboratory-confirmed COVID-19. In both Colombia and Brazil, hospitalisation rates 

316 increased across all age groups in 2022, when Omicron became predominant, with 

317 those under 2 years of age experiencing the highest rates. Additionally, mortality 

318 rates increased between Q3 and Q4 of 2022 (21A, Omicron variant dominated 

319 period) for all age groups in Colombia, except for those aged between 2 and 4 years, 

320 where they decreased. The age group with the highest mortality rates in Colombia 

321 between Q2 and Q4 of 2022 (21L and 22A, Omicron variants dominated) was those 

322 aged 12 to 17 years who were vaccinated earlier in Q2 of 2021. In Brazil, mortality 

323 rates had a declining trend for all age groups in 2022 (Omicron variants dominated). 

324 However, by the Q3-Q4 of 2022, the rates increased in those aged 12-17 years. 

325 Similarly, in Argentina, mortality rates declined during Q1-Q2 of 2022 (21K and 21L, 

326 Omicron variants dominated) in all age groups. 

327 Discussion
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328 This study highlighted the trends in severe COVID-19 outcomes in paediatric cases 

329 within the context of vaccine implementation in four LATAM countries. Paediatric 

330 cases account for 8.2% of the total, with country-specific proportions as follows: 

331 9.3% in Colombia, 8.7% in Brazil, 7.2% in Mexico, and 6.8% in Argentina. We 

332 identified higher rates of severe outcomes of COVID-19 in the paediatric population, 

333 compared with that reported from developed countries. This is consistent with 

334 earlier reports in the region.  In Brazil, in 2020, a lethality rate of 8.2% was reported 

335 in cases of paediatric COVID-19, with 42% of deaths corresponding to children under 

336 2 years (33). In our study, in Brazil, the rates of hospitalisation ranged between 5.60 

337 and 13.55 per 100,000 inhabitants in 2022, when the Omicron variant predominated 

338 in the country. Whereas in developed countries, such as the United States (US), 

339 hospitalisation rates ranged from 4.5 to 28.4 per 100,000 population (34).

340 We identified that, although most confirmed cases were aged 12 to 17 years, overall, 

341 the highest rates of severe outcomes occurred in cases aged under 2 years, in which 

342 vaccination was not yet implemented in any of the countries during the study period. 

343 These findings agree with previous research conducted in multiple countries (35-

344 37). For instance, in Ecuador between 2020 and 2021, adolescents aged 15 to 19 

345 years were at the highest risk of infection, and the highest mortality rate occurred 

346 in children under one year of age (36). A study conducted in the US between 2020 

347 and 2022 reported the highest mortality rates in children under a year old, at 4.3 

348 per 100,000 population (37). 

349 The rates of all severe outcomes in our study were higher in unvaccinated cases, 

350 considering the effectiveness of COVID-19 vaccines for preventing severe outcomes 

351 in children and adolescents, both in clinical trials and real-world studies (7, 38-40). 

352 In our study, there was a tendency towards a reduction in the rates of severe 
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353 outcomes among the age groups where vaccination was implemented. However, this 

354 reduction was not sustained over time. Notably after some decrease in 

355 hospitalization rates in the age of 12 to 17 years following the vaccine introduction, 

356 approximately one year later and in a different variant circulation scenario the rates 

357 increased again, potentially pointing to factors that affect effectiveness like uptake, 

358 duration of protection, need for booster doses and or updated formulations as well 

359 as non-interventional policies implemented in each country (41). 

360 Moreover, in most countries included in our study, younger children aged under 12 

361 years were vaccinated with inactivated virus vaccines, whereas adolescents were 

362 vaccinated with mRNA vaccines. This may lead to different outcomes across groups. 

363 Previous research has indicated variations in vaccine effectiveness according to 

364 their platform, especially those related to their effectiveness against the variants of 

365 concern. For example, studies have shown that the neutralizing antibody titre of 

366 inactivated vaccines against the Delta variant is reduced compared with that of the 

367 wild-type SARS-CoV-2 (42). Conversely, mRNA vaccines exhibit higher effectiveness 

368 against a broader range of variants, including Alpha, Beta, Gamma, and Delta 

369 variants, compared with other vaccine types (13). Moreover, there is a significant 

370 waning of vaccine effectiveness against variants of concern over time (43). However, 

371 the use of new adapted COVID-19 vaccine booster doses might improve protection 

372 against SARS-CoV-2 Omicron sublineages and is important for protection against 

373 COVID-19, especially among individuals who are at increased risk for severe illness 

374 and death (44, 45).

375 Overall, in our study, children under 2 years old had higher rates of all severe 

376 outcomes. In general, when an increase in viral circulation occurs, all age groups 

377 are affected; however, the burden is substantially important in the population aged 
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378 below 2 years old. Despite the availability of effective vaccines for children (11, 12, 

379 46), these younger age groups remained at a higher risk of severe outcomes 

380 potentially because of their delayed inclusion in vaccination programmes (2). 

381 COVID-19 vaccination in younger children was delayed in most LATAM countries 

382 because policies typically prioritised older age groups and adults, who were 

383 considered at higher risk of severe disease and death at the early stage of the 

384 pandemic. Even after the implementation of vaccination for younger age groups in 

385 some LATAM countries, vaccine deployment and uptake have encountered 

386 challenges. For example, in Brazil, parental hesitancy to vaccinate children is 

387 affected by factors such as caregivers’ young age, the presence of multiple children 

388 in the household, caregivers’ lower educational levels, and low household income 

389 (47, 48). Moreover, factors related to lower vaccine coverage among children and 

390 adolescents in Brazil include a higher social vulnerability index and lower municipal 

391 human development index (49). Similarly, a study conducted in Canada found that 

392 parents of younger children, racialized groups, and those born outside Canada were 

393 less likely to accept vaccination (50). These same hesitancy factors have also been 

394 reported for vaccines in the childhood immunisation schedule (51). 

395 In our study, although we observed some differences in comorbidities report terms 

396 and information, most cases experiencing severe outcomes reported at least one 

397 comorbidity, such as immunosuppression, obesity, chronic respiratory diseases, 

398 hepatic diseases, rare diseases, cancer, diabetes, and cardiovascular diseases. In 

399 children and adolescents, the presence of comorbidities could be related to a higher 

400 risk of severe and critical COVID-19, and some of the key risk factors that have been 

401 reported include cardiovascular and neurological disorders, chronic pulmonary 

402 conditions, diabetes, obesity, and immunocompromise (52-54). Moreover, as the 
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403 number of comorbidities increases, so does the risk of severe  COVID-19 disease 

404 (55). Therefore, vaccination strategies including children with underlying medical 

405 conditions could substantially impact COVID-19-related hospitalisations, ICU 

406 admissions and death.  Notably, the majority of hospitalized cases under 2 years of 

407 age was reported in previously healthy infants, with no comorbidities in Brazil, 

408 Colombia and Mexico, respectively, reinforcing the need for a vaccination strategy 

409 that includes all young infants. 

410 Overall, the mortality rates among COVID-19 cases in our study were low, which is 

411 consistent with previous research from multiple countries (56-58); however, the 

412 rates of hospitalisation, ICU admission, and ventilatory support were significant. 

413 This may contribute to higher healthcare-related expenses, resulting in financial 

414 strain on healthcare systems. Previous research estimated the economic burden of 

415 paediatric COVID-19 in Argentina, identifying that the costs per case vary according 

416 to severity. In their study, the costs per case of COVID-19 requiring hospitalisation 

417 were approximately four times higher than the cost per case hospitalised for 

418 influenza or chickenpox pre-vaccination periods (59). 

419 Considering these challenges, it is crucial to prioritise COVID-19 vaccination for 

420 younger children in countries where such vaccination has not yet been implemented 

421 and to address the barriers to vaccine uptake in countries where implementation 

422 has occurred, but coverage remains inadequate. Moreover, there is a need to tailor 

423 strategies specific to patients with higher risk profiles, such as those with 

424 comorbidities (60). This may involve the implementation of annual doses to enhance 

425 immunogenicity and provide additional protection against emerging variants (44). 

426 Tailoring vaccination strategies to the specific needs and constraints of each country 

427 can optimise outcomes and help alleviate the substantial healthcare burden in 
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428 LATAM. Finally, efforts should be made to continually monitor COVID-19 outcomes 

429 in the paediatric population as vaccination policies evolve, ensuring that 

430 interventions remain effective and responsive to emerging challenges.

431 Our study has some limitations. The variables documented in the databases varied 

432 by country, and the differences and potential changes in SARS-CoV-2 testing 

433 strategies among countries could have influenced the reported occurrence and 

434 outcome estimates. To mitigate this limitation, we chose to focus on severe 

435 outcomes, such as hospitalisation, ICU admission, ventilatory support, and death, 

436 which are less impacted by the variability in testing. COVID-19 outcomes are 

437 influenced by many factors, some of which are not reported within each country’s 

438 database. To address this issue, we included a description of the SARS-CoV-2 

439 variants circulating in each country and vaccination policies. Nevertheless, the 

440 variant data were not case-specific and represented a description of the context 

441 within each country rather than an exact comparison of outcomes according to 

442 variant type. Moreover, the databases did not allow identification of potential 

443 readmissions, which may have led to duplicate counts of severe cases. Furthermore, 

444 cases not seeking medical attention are not captured within the databases analysed, 

445 potentially underestimating the burden of il dot moderate disease. Despite these 

446 limitations, the present study benefits from using nationwide surveillance systems 

447 to achieve a large sample size and incorporate data from multiple countries within 

448 LATAM. This contributes to the limited epidemiological data on COVID-19 in the 

449 paediatric population of the region. 

450 Conclusions
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451 Children and adolescents have been affected by COVID-19, facing impacts not only 

452 on their health but also  their social and educational well-being (61). This study 

453 contributes to the understanding of paediatric COVID-19 in LATAM, a region with 

454 unique challenges and opportunities. Despite the availability of effective vaccines, 

455 the burden of severe COVID-19 in paediatric patients, especially those with 

456 comorbidities and younger children, highlights the importance of implementing and 

457 enhancing preventive and prompt treatment measures. 

458 List of abbreviations

459 eSUS-Notifica SG: Sistema de Informação de Vigilância Sentinela de Sindrome 

460 Gripal. Flu Syndrome Notifications Database

461 ICU: Intensive Care Unit

462 LATAM: Latin america

463 MIS-C: Multisystem Inflammatory Syndrome in Children

464 RECORD: Reporting of Studies Conducted Using Observational Routinely-

465 Collected Health Data 

466 RT-PCR: Reverse Transcription Polymerase Chain Reaction

467 RWI: Real World Insights

468 SISPRO: Sistema de Información para la Protección Social. Information System 

469 for Social Protection

470 SIVEP-Flu: Sistema de Informação de Vigilância Epidemiológica da Gripe. 

471 Influenza Epidemiological Surveillance Information System

472 STROBE: Strengthening the Reporting of Observational Studies in Epidemiology

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



21

473 WHO: World Health Organization

474 Declarations

475 Ethics approval and consent to participate

476 Not applicable

477 Consent for publication

478 Not applicable

479 Availability of data and materials

480 All data generated or analysed during this study are included in this published article 

481 and its supplementary information files.

482 Competing interests

483 Drafting support for the preparation of this manuscript was provided by IQVIA and 

484 was funded by Pfizer. The authors do not report other relevant affiliations or 

485 financial involvement with any organisation or entity with an interest or conflict with 

486 the subject matter or materials discussed in the manuscript in addition to those 

487 disclosed.

488 Funding

489 This work was funded by Pfizer.

490 Authors' contributions

491 JS, MHK, and GSJ conceived the study idea and supervised the study. JS, MHK, 

492 GSJ, MD, and DB contributed to the study protocol. DB, VG, and NC conducted the 

493 statistical analysis, data verification, visualisation, and interpretation, with 

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



22

494 significant contributions from all team members. NC wrote the first draft of the 

495 manuscript. All authors provided critical revisions to the manuscript and approved 

496 the final version.

497 Acknowledgements

498 References

499 1. Castillo C, Marinho ML. The impacts of the pandemic on the health and 
500 well-being of children in Latin America and the Caribbean and its effect on 
501 child-sensitive social protection systems. Economic Commission for Latin 
502 America and the Caribbean (ECLAC); 2022.
503 2. Da Fonseca Lima EJ, Leite RD. COVID-19 vaccination in children: a public 
504 health priority. Jornal de Pediatria. 2023;99:S28-S36.
505 3. Kulkarni D, Ismail NF, Zhu F, Wang X, Del Carmen Morales G, Srivastava 
506 A, et al. Epidemiology and clinical features of SARS-CoV-2 infection in children 
507 and adolescents in the pre-Omicron era: A global systematic review and meta-
508 analysis. Journal of Global Health. 2024;14.
509 4. Rotulo GA, Palma P. Understanding COVID-19 in children: immune 
510 determinants and post-infection conditions. Pediatric Research. 
511 2023;94(2):434-42.
512 5. Rodriguez-Morales AJ, Leon-Figueroa DA, Romani L, McHugh TD, 
513 Leblebicioglu H. Vaccination of children against COVID-19: the experience in 
514 Latin America. Ann Clin Microbiol Antimicrob. 2022;21(1):14.
515 6. Spinardi J, Dantas AC, Carballo C, Thakkar K, Akoury NA, Kyaw MH, et al. 
516 Narrative Review of the Evolution of COVID-19 Vaccination Recommendations 
517 in Countries in Latin America, Africa and the Middle East, and Asia. Infectious 
518 Diseases and Therapy. 2023;12(5):1237-64.
519 7. Jayaraj VJ, Husin M, Suah JL, Tok PSK, Omar A, Rampal S, et al. 
520 Effectiveness of COVID-19 vaccines among children 6–11 years against 
521 hospitalization during Omicron predominance in Malaysia. Scientific Reports. 
522 2024;14(1).
523 8. Lan Z, Yan J, Yang Y, Tang Z, Guo X, Wu Z, et al. Effectiveness of COVID-
524 19 vaccines among children and adolescents against SARS-CoV-2 variants: a 
525 meta-analysis. European Journal of Pediatrics. 2023;182(12):5235-44.
526 9. Piechotta V, Siemens W, Thielemann I, Toews M, Koch J, Vygen-Bonnet 
527 S, et al. Safety and effectiveness of vaccines against COVID-19 in children 
528 aged 5-11 years: a systematic review and meta-analysis. Lancet Child Adolesc 
529 Health. 2023;7(6):379-91.
530 10. Fernandes Nehab M, Gonçalves Camacho K, Teixeira Reis A, Junqueira-
531 Marinho MDF, Marques Abramov D, Almeida De Azevedo ZM, et al. Willingness 
532 of Brazilian caregivers in having their children and adolescents vaccinated 
533 against Covid-19. Vaccine. 2023;41(3):735-43.

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



23

534 11. Link-Gelles R, Ciesla AA, Rowley EAK, Klein NP, Naleway AL, Payne AB, 
535 et al. Effectiveness of Monovalent and Bivalent mRNA Vaccines in Preventing 
536 COVID-19–Associated Emergency Department and Urgent Care Encounters 
537 Among Children Aged 6 Months–5 Years — VISION Network, United States, July 
538 2022–June 2023. MMWR Morbidity and Mortality Weekly Report. 
539 2023;72(33):886-92.
540 12. Wong WHS, Leung DL, Yip KM, So HK, Rosa Duque JS, Lau YL. 
541 Effectiveness of inactivated COVID-19 vaccine CoronaVac in children aged less 
542 than 3 years old during Omicron wave in Hong Kong. Vaccine. 
543 2024;42(9):2135-7.
544 13. Zeng B, Gao L, Zhou Q, Yu K, Sun F. Effectiveness of COVID-19 vaccines 
545 against SARS-CoV-2 variants of concern: a systematic review and meta-
546 analysis. BMC Medicine. 2022;20(1).
547 14. Hodcroft. EB. CoVariants: SARS-CoV-2 Mutations and Variants of 
548 Interest. 2021.
549 15. Argentina MdS. Argentina comienza la vacunación de los adolescentes 
550 de 12 a 17 años con condiciones priorizadas: se distribuyen más de 900 mil 
551 dosis de Moderna en todo el paí 2021 [Available from: 
552 https://www.argentina.gob.ar/noticias/argentina-comienza-la-vacunacion-de-
553 los-adolescentes-de-12-17-anos-con-condiciones.
554 16. Colombia MdSyPS. Llegó el turno de vacunar a menores entre los 12 y 
555 14 años 2021 [Available from: https://www.minsalud.gov.co/Paginas/Llego-el-
556 turno-de-vacunar-a-menores-entre-los-12-y-14-anos-.aspx.
557 17. Bautista LE, Rodríguez-Villamizar LA, Herrera-Galindo VM, Martínez-
558 Vega RA, Sosa-Ávila LM, Oróstegui-Arenas M, et al. ¿Es prioritario vacunar a 
559 niños de 3-11 años contra COVID-19 en Colombia? Salud UIS. 2021;53(1).
560 18. Ballarino F. Coronavirus: qué sabemos sobre la vacuna Sinopharm en los 
561 niños. Chequeando. 2021.
562 19. Simoes E. Brazil approves Pfizer COVID-19 vaccine for children over 12  
563 [Available from: https://www.reuters.com/business/healthcare-
564 pharmaceuticals/brazil-approves-pfizer-covid-19-vaccine-children-over-12-
565 2021-06-11/.
566 20. Reuters. Brazil approves Pfizer vaccine for children as young as six 
567 months Reuters2022 [Available from: 
568 https://www.reuters.com/business/healthcare-pharmaceuticals/brazil-
569 approves-pfizer-vaccine-children-young-six-months-2022-09-17/.
570 21. Brandao M. Saúde recomenda vacinação de crianças de 3 a 5 anos com 
571 CoronaVac Agencia Brasil2022 [Available from: 
572 https://agenciabrasil.ebc.com.br/saude/noticia/2022-07/saude-recomenda-
573 vacinacao-de-criancas-de-3-5-anos-com-coronavac.
574 22. Mexico Sds. Vacunación contra COVID-19 para niñas y niños de 5 a 11 
575 años  [Available from: https://vacunacovid.gob.mx/vacunacion-contra-covid-
576 19-para-ninas-y-ninos-de-5-a-11-
577 anos/#:~:text=%C2%BFCu%C3%A1l%20vacuna%20se%20les%20aplicar%C
578 3%A1,principios%20de%20marzo%20de%202022.

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS

https://www.argentina.gob.ar/noticias/argentina-comienza-la-vacunacion-de-los-adolescentes-de-12-17-anos-con-condiciones
https://www.argentina.gob.ar/noticias/argentina-comienza-la-vacunacion-de-los-adolescentes-de-12-17-anos-con-condiciones
https://www.minsalud.gov.co/Paginas/Llego-el-turno-de-vacunar-a-menores-entre-los-12-y-14-anos-.aspx
https://www.minsalud.gov.co/Paginas/Llego-el-turno-de-vacunar-a-menores-entre-los-12-y-14-anos-.aspx
https://www.reuters.com/business/healthcare-pharmaceuticals/brazil-approves-pfizer-covid-19-vaccine-children-over-12-2021-06-11/
https://www.reuters.com/business/healthcare-pharmaceuticals/brazil-approves-pfizer-covid-19-vaccine-children-over-12-2021-06-11/
https://www.reuters.com/business/healthcare-pharmaceuticals/brazil-approves-pfizer-covid-19-vaccine-children-over-12-2021-06-11/
https://www.reuters.com/business/healthcare-pharmaceuticals/brazil-approves-pfizer-vaccine-children-young-six-months-2022-09-17/
https://www.reuters.com/business/healthcare-pharmaceuticals/brazil-approves-pfizer-vaccine-children-young-six-months-2022-09-17/
https://agenciabrasil.ebc.com.br/saude/noticia/2022-07/saude-recomenda-vacinacao-de-criancas-de-3-5-anos-com-coronavac
https://agenciabrasil.ebc.com.br/saude/noticia/2022-07/saude-recomenda-vacinacao-de-criancas-de-3-5-anos-com-coronavac
https://vacunacovid.gob.mx/vacunacion-contra-covid-19-para-ninas-y-ninos-de-5-a-11-anos/#:~:text=%C2%BFCu%C3%A1l%20vacuna%20se%20les%20aplicar%C3%A1,principios%20de%20marzo%20de%202022
https://vacunacovid.gob.mx/vacunacion-contra-covid-19-para-ninas-y-ninos-de-5-a-11-anos/#:~:text=%C2%BFCu%C3%A1l%20vacuna%20se%20les%20aplicar%C3%A1,principios%20de%20marzo%20de%202022
https://vacunacovid.gob.mx/vacunacion-contra-covid-19-para-ninas-y-ninos-de-5-a-11-anos/#:~:text=%C2%BFCu%C3%A1l%20vacuna%20se%20les%20aplicar%C3%A1,principios%20de%20marzo%20de%202022
https://vacunacovid.gob.mx/vacunacion-contra-covid-19-para-ninas-y-ninos-de-5-a-11-anos/#:~:text=%C2%BFCu%C3%A1l%20vacuna%20se%20les%20aplicar%C3%A1,principios%20de%20marzo%20de%202022


24

579 23. Diaz M, Silva G, Spinardi J, Buitrago D, García IC, Kyaw MH. Severe 
580 COVID-19 Outcomes in Five Latin American Countries in the Postvaccination 
581 Era. 2024.
582 24. Argentina MdSd. COVID-19. Casos registrados en la República Argentina 
583 http://datos.salud.gob.ar/dataset/covid-19-casos-registrados-en-la-republica-
584 argentina2022 [updated 2023.
585 25. Argentina MdS. ESTRATEGIA INTEGRADA DE VIGILANCIA DE LAS 
586 INFECCIONES RESPIRATORIAS AGUDAS DE POSIBLE ORIGEN VIRAL.
587 26. Ministerio de Salud Argentina. ANEXO I. GUÍA PARA LA VIGILANCIA 
588 EPIDEMIOLÓGICA DE COVID-19. 2020.
589 27. Health BMo. openDataSUS2022. Available from: 
590 https://opendatasus.saude.gov.br/.
591 28. Social MdSyP. Que es SISPRO2023. Available from: 
592 https://www.sispro.gov.co/Pages/Home.aspx.
593 29. Información del Sistema de Vigilancia Epidemiológica de Enfermedades 
594 Respiratoria Viral [Database on Internet]. 2020 Apr 14. Mexico City. Secretaría 
595 de Salud, Mexico. Available from: 
596 https://www.datos.gob.mx/busca/dataset/informacion-referente-a-casos-
597 covid-19-en-mexico.
598 30. Amsterdam CvWeI. Python Reference Manual 3.8.10 ed.
599 31. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke 
600 JP. The Strengthening the Reporting of Observational Studies in Epidemiology 
601 (STROBE) statement: guidelines for reporting observational studies. The 
602 Lancet. 2007;370(9596):1453-7.
603 32. Nicholls S, Langan S, Sørensen HT, Petersen I, Benchimol E. The RECORD 
604 reporting guidelines: meeting the methodological and ethical demands of 
605 transparency in research using routinely-collected health data. Clinical 
606 Epidemiology. 2016;Volume 8:389-92.
607 33. Sousa BLA, Silva CA, Ferraro AA. An update on the epidemiology of 
608 pediatric COVID-19 in Brazil. Revista Paulista de Pediatria. 2022;40.
609 34. National Center for Immunization and Respiratory Diseases (NCIRD) 
610 DoVD. COVID-NET Interactive Dashboard 2024 [Available from: 
611 https://www.cdc.gov/coronavirus/2019-
612 ncov/covidnetdashboard/de/powerbi/dashboard.html.
613 35. Marks KJ WM, Agathis NT. Hospitalization of Infants and Children Aged 
614 0–4 Years with LaboratoryConfirmed COVID-19 — COVID-NET, 14 States, 
615 March 2020–February 2022. MMWR and Morbidity and Mortality Weekly Repor. 
616 2022.
617 36. Ortiz-Prado E, Izquierdo-Condoy JS, Fernandez-Naranjo R, Vasconez J, 
618 Davila Rosero MG, Revelo-Bastidas D, et al. The deadly impact of COVID-19 
619 among children from Latin America: The case of Ecuador. Front Pediatr. 
620 2023;11:1060311.
621 37. Flaxman S, Whittaker C, Semenova E, Rashid T, Parks RM, Blenkinsop A, 
622 et al. Assessment of COVID-19 as the Underlying Cause of Death Among 
623 Children and Young People Aged 0 to 19 Years in the US. JAMA Network Open. 
624 2023;6(1):e2253590.

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS

http://datos.salud.gob.ar/dataset/covid-19-casos-registrados-en-la-republica-argentina2022
http://datos.salud.gob.ar/dataset/covid-19-casos-registrados-en-la-republica-argentina2022
https://opendatasus.saude.gov.br/
https://www.sispro.gov.co/Pages/Home.aspx
https://www.datos.gob.mx/busca/dataset/informacion-referente-a-casos-covid-19-en-mexico
https://www.datos.gob.mx/busca/dataset/informacion-referente-a-casos-covid-19-en-mexico
https://www.cdc.gov/coronavirus/2019-ncov/covidnetdashboard/de/powerbi/dashboard.html
https://www.cdc.gov/coronavirus/2019-ncov/covidnetdashboard/de/powerbi/dashboard.html


25

625 38. Piechotta V, Siemens W, Thielemann I, Toews M, Koch J, Vygen-Bonnet 
626 S, et al. Safety and effectiveness of vaccines against COVID-19 in children 
627 aged 5–11 years: a systematic review and meta-analysis. The Lancet Child 
628 &amp; Adolescent Health. 2023;7(6):379-91.
629 39. Poukka E, Andersson NW, Thiesson EM, Baum U, Pihlström N, Perälä J, et 
630 al. COVID-19 Vaccine Effectiveness Among Adolescents. Pediatrics. 
631 2024;153(2).
632 40. Jara A, Undurraga EA, Flores JC, Zubizarreta JR, González C, Pizarro A, et 
633 al. Effectiveness of an inactivated SARS-CoV-2 vaccine in children and 
634 adolescents: a large-scale observational study. The Lancet Regional Health - 
635 Americas. 2023;21:100487.
636 41. Head JR, Collender PA, Leon TM, White LA, Sud SR, Camponuri SK, et al. 
637 COVID-19 Vaccination and Incidence of Pediatric SARS-CoV-2 Infection and 
638 Hospitalization. JAMA Netw Open. 2024;7(4):e247822.
639 42. Fiolet T, Kherabi Y, Macdonald C-J, Ghosn J, Peiffer-Smadja N. Comparing 
640 COVID-19 vaccines for their characteristics, efficacy and effectiveness against 
641 SARS-CoV-2 and variants of concern: a narrative review. Clinical Microbiology 
642 and Infection. 2022;28(2):202-21.
643 43. Hogan AB, Doohan P, Wu SL, Mesa DO, Toor J, Watson OJ, et al. 
644 Estimating long-term vaccine effectiveness against SARS-CoV-2 variants: a 
645 model-based approach. Nature Communications. 2023;14(1).
646 44. Rosenblum HG, Wallace M, Godfrey M, Roper LE, Hall E, Fleming-Dutra 
647 KE, et al. Interim Recommendations from the Advisory Committee on 
648 Immunization Practices for the Use of Bivalent Booster Doses of COVID-19 
649 Vaccines — United States, October 2022. MMWR Morbidity and Mortality 
650 Weekly Report. 2022;71(45):1436-41.
651 45. Martella M, Peano A, Politano G, Onorati R, Gianino MM. Paediatric 
652 hospitalizations over three waves of COVID-19 (February 2020 to May 2021) 
653 in Italy: determinants and rates. PeerJ. 2023;11:e15492.
654 46. Muñoz FM, Sher LD, Sabharwal C, Gurtman A, Xu X, Kitchin N, et al. 
655 Evaluation of BNT162b2 Covid-19 Vaccine in Children Younger than 5 Years of 
656 Age. New England Journal of Medicine. 2023;388(7):621-34.
657 47. Bagateli LE, Saeki EY, Fadda M, Agostoni C, Marchisio P, Milani GP. 
658 COVID-19 Vaccine Hesitancy among Parents of Children and Adolescents 
659 Living in Brazil. Vaccines. 2021;9(10):1115.
660 48. Gramacho W, Turgeon M, Santos Mundim P, Pereira I. Why did Brazil fail 
661 to vaccinate children against COVID-19 during the pandemic? An assessment 
662 of attitudinal and behavioral determinants. Vaccine. 2024;42(2):315-21.
663 49. Santos VS, Siqueira TS, Silva JRS, Gurgel RQ. Spatial clustering of low 
664 rates of COVID-19 vaccination among children and adolescents and their 
665 relationship with social determinants of health in Brazil: a nationwide 
666 population-based ecological study. Public Health. 2023;214:38-41.
667 50. McKinnon B, Quach C, Dubé È, Tuong Nguyen C, Zinszer K. Social 
668 inequalities in COVID-19 vaccine acceptance and uptake for children and 
669 adolescents in Montreal, Canada. Vaccine. 2021;39(49):7140-5.

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



26

670 51. Al-Kassab-Córdova A, Silva-Perez C, Mendez-Guerra C, Sangster-
671 Carrasco L, Arroyave I, Cabieses B, et al. Inequalities in infant vaccination 
672 coverage during the COVID-19 pandemic: A population-based study in Peru. 
673 Vaccine. 2023;41(2):564-72.
674 52. Jarovsky D, de Freitas Fongaro G, Zampol RM, de Oliveira TA, Farias CGA, 
675 da Silva D, et al. Characteristics and clinical outcomes of COVID-19 in children: 
676 a hospital-based surveillance study in Latin America's hardest-hit city. IJID Reg. 
677 2023;7:52-62.
678 53. Hart JD, Ong DS, Chokephaibulkit K, Ong-Lim AT, Vereti I, Crawford NW, 
679 et al. Considerations for vaccinating children against COVID-19. BMJ Paediatr 
680 Open. 2023;7(1).
681 54. Graff K, Smith C, Silveira L, Jung S, Curran-Hays S, Jarjour J, et al. Risk 
682 Factors for Severe COVID-19 in Children. Pediatric Infectious Disease Journal. 
683 2021;40(4):e137-e45.
684 55. Aparicio C, Willis ZI, Nakamura MM, Wolf J, Little C, Maron GM, et al. Risk 
685 Factors for Pediatric Critical COVID-19: A Systematic Review and Meta-
686 Analysis. 2024.
687 56. Solórzano-Santos F, Miranda-Lora AL, Márquez-González H, Klünder-
688 Klünder M. Survival analysis and mortality predictors of COVID-19 in a pediatric 
689 cohort in Mexico. Frontiers in Public Health. 2022;10.
690 57. Bhopal SS, Bagaria J, Olabi B, Bhopal R. Children and young people 
691 remain at low risk of COVID-19 mortality. The Lancet Child & Adolescent 
692 Health. 2021;5(5):e12-e3.
693 58. Sumner MW, Kanngiesser A, Lotfali-Khani K, Lodha N, Lorenzetti D, Funk 
694 AL, et al. Severe Outcomes Associated With SARS-CoV-2 Infection in Children: 
695 A Systematic Review and Meta-Analysis. Frontiers in Pediatrics. 2022;10.
696 59. Bardach A, Ruvinsky S, Moreno C, Perelli L, Kyaw MH, Spinardi J, et al. 
697 Pediatric COVID-19 in Argentina: a comprehensive analysis of disease and 
698 economic burden through official data and a systematic literature review. 
699 Frontiers in Pediatrics. 2024;12.
700 60. Harwood R, Yan H, Talawila Da Camara N, Smith C, Ward J, Tudur-Smith 
701 C, et al. Which children and young people are at higher risk of severe disease 
702 and death after hospitalisation with SARS-CoV-2 infection in children and 
703 young people: A systematic review and individual patient meta-analysis. 
704 eClinicalMedicine. 2022;44:101287.
705 61. Cooper DM, Afghani B, Byington CL, Cunningham CK, Golub S, Lu KD, et 
706 al. SARS-CoV-2 vaccine testing and trials in the pediatric population: biologic, 
707 ethical, research, and implementation challenges. Pediatric Research. 
708 2021;90(5):966-70.

ACCEPTED MANUSCRIPT

ARTIC
LE

 IN
 PR

ES
S

ARTICLE IN PRESS



27

710 Tables and Figures

711 Table 1. Characteristics of hospitalised COVID-19 cases by country during 2021-2022.
Argentina Brazil Colombia Mexico Total

Characteristic
n % n % n % n % n %

4556 7 34215 52% 11593 18% 15665 24% 66029 100%

Age, N (%)
< 2 years 864 19 15608 46 5924 51 4812 31 27208 41
2-4 years 983 22 6435 19 2248 19 2789 18 12455 19

5-11 years 1657 36 6430 19 1911 16 3894 25 13892 21
12-17 years 1052 23 5742 17 1510 13 4170 27 12474 19
Sex, N (%)

Female 2080 46 15566 45 4497 39 7050 45 29193 44
Male 2377 52 18641 54 6890 59 8615 55 36523 55

Missing 99 2 8 0 206 2 0 0 313 0
Ethnicity, N (%)

Indigenous - - 249 1 115 1 267 2 631 1
Other - - 27477 80 11478 99 14938 95 53893 88

Missing - - 6489 19 0 0 460 3 6949 11

Vaccination status, N (%)
Booster dose - - 319 1 - - - - 319 1

2 doses - - 1911 6 1665 14 - - 3576 8
1 dose - - 1145 3 951 8 - - 2096 5
0 doses - - 30840 90 8977 77 - - 39817 87
Missing - - 0 0 0 0 - - 0 0

712

713

714

715
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716

717 Table 2. Hospitalization rates in paediatric confirmed-COVID-19 cases per 100,000 inhabitants, 
718 during 2021-2022. 

719

Argentina Brazil Colombia Mexico

2021 2022 2021 2022 2021 2022 2021 2022

R
at
es

95% CI Rate
s

95% 
CI

Rate
s

95% 
CI Rates

95
% 
CI

Rates 95% CI Rates 95% CI Rat
es 95% CI Rates 95% 
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Q4
1.
7
3

1.
4
9

1.9
6 - 5.

12 4.93 5.3
1

6.
52

6.3
0

6.7
4 6.19 5.

71 6.66 6.6
8

6.
17

7.
18 3.79

3.
6
0
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8

2.0
9

1.9
5

2.
2
4

95% CI: 95% Confidence Interval; Q: Quarter.
* Denominator: country population per age group for the corresponding year
** Denominator: country population <18 years old for the corresponding year

720

721
722
723 Table 3. Characteristics of paediatric hospitalized COVID-19 cases that were admitted to the 
724 ICU and required ventilatory support by country during 2021-2022. 

ICU admissions
Argentina Brazil Mexico

n % n % n %Characteristic
457 10% 8615 25% 925 6%

Age, N (%)
< 2 years 102 11,81% 4111 26,3% 436 7,36%
2-4 years 88 8,95% 1389 21,6% 118 5,25%

5-11 years 153 9,23% 1551 24,1% 137 7,17%
12-17 years 114 10,84% 1564 27,2% 234 15,50%

Gender, N (%)
Female 214 10,29% 3825 24,6% 418 9,30%
Male 226 9,51% 4789 25,7% 507 7,36%

Missing 17 17,17% 0 0,00%
Ethnicity, N (%)

Indigenous - 58 23,3% 30 26,09%
Other - 6743 24,5% 854 7,44%

Missing - 1814 28,0% 41 -
N of Comorbidity*

Mean (SD) - 2,66 (4.62) 0,34 
(0.66)

Median (IQI) - 0 (0;0) 0 (0;0)
Vaccination status, N 

(%)
Booster dose - 77 24,1% -

2 doses - 493 25,8% -
1 dose - 279 24,4% -
0 doses - 7766 25,2% -
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Missing -  0 0,0% -  
Ventilatory support

Argentina Brazil Mexico
n % n % n %Characteristic

197 4,3% 15994 46,7% 750 5%
Age, N (%)
< 2 years 39 4,51% 7457 47,78% 327 6,80%
2-4 years 41 4,17% 2837 44,09% 97 3,48%

5-11 years 60 3,62% 2932 45,60% 118 3,03%
12-17 years 57 5,42% 2768 48,21% 208 4,99%

Gender, N (%)
Female 99 4,76% 7172 46,07% 338 4,79%
Male 94 3,95% 8819 47,31% 412 4,78%

Missing 4 4,04% 0
Ethnicity, N (%)

Indigenous - 102 40,96% 30 11,24%
Other - 12978 47,23% 695 4,65%

Missing - 2914 44,91% 25 5,43%
N of Comorbidity*

Mean (SD) - 2,47 0,41
Median (IQI) - 0 0

Vaccination status, N 
(%)

Booster dose - 111 34,80% -
2 doses - 755 39,51% -
1 dose - 495 43,23% -
0 doses - 14633 47,45% -
Missing -  0 -  

725

726

727

728

729
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730

731

732

733

734

735 Table 4. Mortality rate in paediatric confirmed-COVID-19 cases per 100,000 inhabitants. 

736

737

738
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739

740

741

742

743

744 Figure 1. Timeline of predominant SARS-CoV-2 variants and vaccination policies by country during 2021-
745 2022.

Argentina Brazil Colombia Mexico
2021 2022 2021 2022 2021 2022 2021 2022

Rates 95% CI Rates 95% CI Rates 95% CI Rates 95% CI Rates 95% CI Rates 95% CI Rates 95% CI Rates 95% CI

Age*    
< 2 

years 2.65 1.63 3.67 0.91 0.31 1.50 7.36 6.66 8.05 7.02 6.34 7.70 3.74 2.75 4.73 3.09 2.15 4.04 2.97 2.45 3.49 4.28 3.65 4.91
2-4 

years 1.41 0.87 1.96 1.02 0.56 1.48 1.21 0.98 1.44 1.30 1.06 1.54 0.73 0.36 1.11 0.47 0.16 0.77 0.62 0.42 0.81 1.10 0.84 1.36
5-11 
years 0.76 0.52 1.00 0.65 0.43 0.88 0.79 0.66 0.91 0.75 0.63 0.87 0.77 0.49 1.04 0.63 0.37 0.88 0.44 0.34 0.55 0.46 0.35 0.57
12-17 
years 1.22 0.89 1.55 0.60 0.37 0.83 2.39 2.16 2.61 0.86 0.73 1.00 1.79 1.33 2.25 0.71 0.42 1.01 0.99 0.83 1.16 1.26 1.07 1.45

Q**
Q1 0.21 0.13 0.30 0.70 0.55 0.84 0.76 0.69 0.83 0.67 0.60 0.74 0.26 0.17 0.36 0.50 0.36 0.64 0.08 0.05 0.11 0.54 0.47 0.61

Q2 0.55 0.42 0.69 0.02 -
0.01 0.04 0.62 0.56 0.69 0.35 0.30 0.40 0.73 0.57 0.89 0.13 0.06 0.20 0.05 0.03 0.08 0.25 0.20 0.30

Q3 0.34 0.24 0.44 - 0.35 0.30 0.40 0.26 0.22 0.30 0.34 0.23 0.45 0.20 0.11 0.28 0.52 0.45 0.59 0.34 0.28 0.40

Q4 0.07 0.02 0.11 - 0.39 0.34 0.45 0.29 0.24 0.33 0.15 0.08 0.22 0.12 0.05 0.19 0.28 0.23 0.33 0.11 0.07 0.14
 95% CI: 95% Confidence Interval; Q: Quarter.
* Denominator: country population per age group for the corresponding year
** Denominator: country population <18 years old for the corresponding year
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746
747 Predominant SARS-CoV-2 variants indicated as the percentage of sequences by quarter each year and time of vaccine implementation by age group along with the vaccine 748 implemented in (a.) Brazil, (b.) Argentina,  (c.) Colombia, and (d.) Mexico.

749
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750 Figure 2. Proportion of vaccinated cases among each outcome group per year and country during 2021-
751 202

752
753 Proportion of vaccinated cases indicated as percentages among confirmed, hospitalised, deaths, ICU admissions and ventilatory support cases within 2021 and 2022  in (a) Colombia 
754 and (b) Brazil.

755
756
757
758
759
760
761
762
763
764
765
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766

767 Figure 3. Quarterly rates of hospitalisation and death by age groups in each country. 

768
769 Quarterly hospitalisation rates per 100,000 confirmed cases by age group in (a) Argentina, (b) Brazil, (c) Colombia, and (d) Mexico, and quarterly death rates per 100,000 confirmed 770 cases by age group in (e) Argentina, (f) Brazil, (g) Colombia, and (h) Mexico. Dashed lines indicate the rates during the period preceding vaccine implementation in the age group, and 771 continuous lines indicate the rates after vaccine implementation in the age group. Shaded areas represent the 95% Confidence Interval of the rates. 
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772
773
774
775
776
777
778
779 Figure 4. Quarterly rates of ICU admission and ventilatory support by age groups in each country. 
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780
781 Quarterly Intensive Care Unit (ICU) admission rates per 100,000 hospitalised cases by age group in (a) Argentina, (b) Brazil ,and (c) Mexico, and quarterly ventilatory support utilization 782 rates per 100,000 hospitalised cases by age group in (d) Argentina, (e) Brazil, and (f) Mexico. Dashed lines indicate the rates during the period preceding vaccine implementation in 783 the age group, and continuous lines indicate the rates after vaccine implementation in the age group. Shaded areas represent the 95% Confidence Interval of the rates

784
785
786
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