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Abstract

Many countries implemented mitigation strategies during the COVID-19 pandemic. Consequently,

studies conducted between 2020 and 2022 reported changes in respiratory tract infection inci-

dence and seasonality patterns, alongside a reduction in associated illnesses such as acute otitis

media (AOM). Following the pandemic, a resurgence in AOM and acute mastoiditis (AM) cases has

been observed.Q3 X X

Objectives: To compare the incidence of AM hospitalizations and complications across three

periods: pre-pandemic, pandemic, and post-pandemic. Additionally, the study aims to evaluate

associations with patient age, need for surgical intervention, antibiotic therapy, and isolated eti-

ological agents.

Methods: This retrospective cohort study reviewed pediatric charts from three 22-month peri-

ods: pre-pandemic (P1), pandemic (P2), and post-pandemic (P3). These periods were compared

in terms of case numbers, presence and severity of AM complications, patient demographics

(age and sex), and treatment approaches.

Results: A total of 9 AM cases were recorded in (P1), 5 in the (P2), and 25 in (P3). This represents

a 25.5 % reduction in AM incidence during the pandemic compared to the pre-pandemic period,

though this was not statistically significant (p = 0.8027). However, a significant 103.3 % increase

in AM incidence was noted between the pre- and post-pandemic periods (p = 0.0322). No signifi-

cant differences were found among periods regarding age, sex, complications, case severity, sur-

gical intervention, antibiotic duration, or length of hospitalization.
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Conclusion: Although AM incidence slightly declined during the pandemic, the post-pandemic

period showed a significant rise in the incidence of cases compared to pre-pandemic values.

© 2025 The Authors. Published by Elsevier Editora Ltda. on behalf of Sociedade Brasileira de

Pediatria. This is an open access article under the CC BY license (http://creativecommons.org/

licenses/by/4.0/).

1 Introduction

2 On March 11, 2020, the World Health Organization (WHO)

3 declared COVID-19 (Coronavirus Disease 2019) a pandemic,

4 urging global leaders to implement control measures such as

5 mask-wearing, hand hygiene, and social distancing. In

6 response, Brazil and other countries temporarily closed day-

7 care centers and schools, particularly in the initial year of

8 the pandemic. In-person activities gradually resumed

9 throughout 2021 and 2022. Countries that adopted similar

10 measures reported a decrease in respiratory tract infections

11 caused by agents with transmission routes similar to SARS-

12 CoV-2, such as respiratory syncytial virus (RSV), Streptococ-

13 cus pneumoniae, and Haemophilus influenzae.1

14 Acute otitis media (AOM) is a common pediatric infection

15 and a leading cause of emergency department visits and

16 antibiotic prescriptions for children in developed countries.

17 By the age of 3, approximately 83 % of children have experi-

18 enced at least one episode of AOM.2

19 Viral upper respiratory tract infections (URTIs) often pre-

20 cede AOM, causing inflammation of the nasopharynx and

21 auditory tube, increasing bacterial colonization, and impair-

22 ing mucosal defense mechanisms. Dysfunction of the audi-

23 tory tube facilitates the entry of pathogens into the middle

24 ear, leading to AOM. Children are particularly predisposed to

25 AOM due to the anatomical characteristics of their auditory

26 tubes, which are more horizontally oriented than those of

27 adults, facilitating the ascent of infectious agents via the

28 nasopharynx.3

29 Acute mastoiditis (AM) is the most common complication

30 of AOM, occurring in approximately 1 in 400 cases (0.24 %).4

31 AM is a suppurative infection of the mastoid air cells, result-

32 ing from osteitis-induced bone destruction secondary to the

33 underlying infection. Factors influencing susceptibility

34 include anatomical variations in the temporal bone, age,

35 bacterial flora, and immune status. Pathogenesis involves

36 obstruction of the aditus to the mastoid antrum due to

37 edema or granulation tissue resulting from the acute inflam-

38 matory process, preventing adequate drainage of purulent

39 material. The infection spreads through the mastoid perios-

40 teum, invading adjacent structures including soft tissue,

41 blood vessels, and nerves, leading to severe and potentially

42 life-threatening complications.3,4

43 Similar to AOM, children are at higher risk of developing

44 AM due to immature immunity and age-related anatomical

45 differences. In pediatric patients, the mastoid is more pneu-

46 matized, with thinner bone trabeculae and a smaller aditus,

47 increasing the predisposition to the accumulation of secre-

48 tions in the antrum.4

49 Multiple studies have documented a marked global

50 decline in AOM incidence and its complications among chil-

51 dren during COVID-19-related social isolation5�7 At Hospital

52 da Criança Santo Antônio (HCSA), a tertiary pediatric hospi-

53 tal serving Porto Alegre, Rio Grande do Sul, Brazil,

54fluctuations in AM incidence have been observed over the

55past five years. A marked decrease occurred during the

56social distancing period (2020�2021), followed by a resur-

57gence in the past two years. This study aims to analyze

58trends in AM incidence over recent years, with a particular

59focus on the impact of the COVID-19 pandemic on pediatric

60cases.

61Materials and methods

62Study design

63This was a retrospective, single-center cohort study con-

64ducted at HCSA. The period of analysis (May 2018�October

652023) was subdivided into three phases (pre-pandemic, pan-

66demic, and post-pandemic), each lasting 22 months:

67Pre-pandemic period (P1): May 2018 to February 2020,

68ending with the implementation of social distancing meas-

69ures at the onset of the pandemic. Pandemic period (P2):

70March 2020 to December 2021, immediately following the

71implementation of social isolation measures and ending

72close to the time after which these measures were progres-

73sively relaxed. Post-pandemic period (P3): January 2022 to

74October 2023.

75Participants

76The inclusion criteria considered were hospitalization at

77HCSA for AM between May 2018 and February 2020, age

78between 0 and 14 years, clinical and radiological findings

79consistent with AM, and in-person evaluation by the Pediat-

80ric Otolaryngology team at HCSA.

81The exclusion criteria included children over 14 years old,

82diagnosis of AOM without clinical criteria for AM, AM second-

83ary to chronic otitis media, CT findings suggestive of AM

84(including mastoid air cell opacification on computed tomog-

85raphy or similar descriptions) without clinical criteria, and

86those with medical records consistent with AM but without

87in-person evaluation by the Pediatric Otolaryngology team

88during hospitalization. Both sexes were considered, with no

89stratification regarding the presence of comorbidities, socio-

90economic status, or race/ethnicity.

91Both sexes were considered, and there was no stratifica-

92tion regarding the presence of comorbidities, socioeconomic

93status, or race/ethnicity.

94For this study, AM was defined as a case of AOM associated

95with one or more of the following findings on physical exami-

96nation: outward protrusion of the auricle with obliteration

97of the postauricular skin crease; cardinal signs of inflamma-

98tion (redness, warmth, swelling) in the postauricular region;

99and/or presence of a retro auricular abscess.3
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100 Data collection

101 The dataset was sourced from the HCSA electronic medical

102 record system (Tasy EMR�). The HOW.ai tool (2022, Health-

103 Plus / GROW, Porto Alegre, RS, Brazil) was used to select

104 medical records of children aged 0 to 14 years who were

105 treated at HCSA from May 1, 2018, through October 31,

106 2023. The EMR was screened by searching for the mandatory

107 keyword “mastoidite” [mastoiditis] and the optional key-

108 words “otorrinolaringologia” [otolaryngology], “otorrino”

109 [ENT] and “otomastoidite” [otomastoiditis], all in Brazilian

110 Portuguese (the language of the records). These criteria

111 identified 331 patient records. Each record thus obtained

112 was individually screened for eligibility by two of the authors

113 (H.I.A.N. and L.V.M.), who then identified the variables of

114 interest in eligible records. A total of 39 medical records

115 were ultimately selected. The extracted data included age

116 (in months), sex, date of admission, total length of stay,

117 presence of complications, type of complications, need for

118 surgical treatment, type of surgical treatment (when

119 needed), antibiotic therapy, total duration of antibiotic

120 therapy, isolated microbial pathogens, and bacterial suscep-

121 tibility to major antibiotics.

122 Statistical analysis

123 Qualitative variables were expressed as absolute frequen-

124 cies, while quantitative variables were presented as means,

125 medians, and interquartile ranges (IQR). The Shapiro-Wilk

126 test was used to assess data distribution normality. Chi-

127 square tests with adjusted standardized residuals or Fisher’s

128 exact test were employed to test for associations.

129 Quantitative variables, as well as incidence and monthly

130 mean of the 3 periods, were compared using the Kruskal-

131 Wallis test (for comparisons between the 3 periods), and the

132 Mann-Whitney U test (for comparison between P1/P2 and

133 P1/P3). The significance level was set at 5 % (p = 0.05), and

134 all analyses were performed using IBM SPSS Statistics for

135 Windows, Version 25.0 (Armonk, NY: IBM Corp.).

136 Ethical considerations

137 The study was submitted to the Santa Casa de Miseric�ordia

138 de Porto Alegre Research Ethics Committee, which waived

139 the informed consent requirement, considering the observa-

140 tional, retrospective design and that all data would be

141 obtained through a review of electronic medical records,

142 without any additional contact with the patients involved.

143 All personal and medical information collected during the

144 study remained confidential and coded, available only to the

145 investigators involved in the study. All reasonable efforts

146 were made to maintain confidentiality regarding the identity

147 of the individual patients.

148 Results

149 Through the screening process, 331 medical records contain-

150 ing the word “mastoidite” were pre-selected. Among these,

151 only 40 presented clinical descriptions compatible with the

152 disease. Of this group, one case was excluded due to a lack

153 of in-person evaluation by the Otolaryngology Team,

154resulting in 39 eligible cases. The remaining 291 records

155(88 %) referred to children with tomographic findings sugges-

156tive of acute mastoiditis (AM), but lacking corresponding

157clinical criteria for diagnosis.

158One child had multiple hospitalizations for AM, with four

159distinct episodes in different years across various periods,

160each requiring admission and surgical intervention.

161Of the 39 cases that met the inclusion criteria, 9 (23 %)

162occurred in the pre-pandemic period (Period 1, P1), 5

163(12.8 %) during the pandemic (Period 2, P2), and 25 (64 %) in

164the post-pandemic period (Period 3, P3). These correspond

165to average monthly rates of 0.41 cases/month in P1 (95 % CI:

1660.0083�0.8099), 0.22 in P2 (95 % CI: 0.0065�0.4481), and

1671.13 in P3 (95 % CI: 0.5554�1.7173). The difference in these

168rates across the three periods was statistically significant

169(Kruskal�Wallis test, p = 0.0042) (Table 1b).

170During the pandemic, overall hospitalizations and emer-

171gency room visits declined, including pediatric admissions.

172To account for this reduction, the authors analyzed AM inci-

173dence relative to the total number of pediatric admissions

174to the emergency department, ensuring more accurate com-

175parisons between periods.

176In Period 1 (P1), AM incidence was 67 per 100,000 inhabi-

177tants (95 % CI: 23.23�110.74); in Period 2 (P2), it was 50 per

178100,000 inhabitants (95 % CI: 6.17�93.61); and in Period 3

179(P3), it was 136 per 100,000 inhabitants (95 % CI:

18082.86�189.59). The difference in incidence across the three

181periods was statistically significant (Kruskal�Wallis test,

182P = 0.0137) (Table 1a).

183Between Periods 1 and 2, AM incidence decreased by

18425.5 % (67 vs. 50 per 100,000 inhabitants), though this

185change was not statistically significant (p = 0.8027). How-

186ever, AM incidence increased significantly by 103.3 %

187between Periods 1 and 3 (67 vs. 136.2 per 100,000 inhabi-

188tants) (p = 0.0322) (Table 1a). This trend was further con-

189firmed when comparing monthly averages across the

190periods: a 46.3 % decrease from P1 to P2 (p = 0.6764) and a

191175.6 % increase from P1 to P3 (p = 0.0146) (Table 1b). A

192visual representation of this data is provided in Supplemen-

193tary Figure 1.

194Age

195The mean patient age was 40 months (SD §22.4), with a

196median of 38 months (Table 2). Patient ages ranged from 8

197to 85 months (7 years and 1 month), with 4 patients aged �

19812 months, 8 aged >12�24 months, 20 aged >24�60

199months, and 7 aged >60 months (Table 3). The Krus-

200kal�Wallis test indicated no significant differences among

201the three groups (p = 0.5822, Table 2). Similarly, no signifi-

202cant differences were found in pairwise comparisons: P1 vs.

203P2 (p = 0.6993) and P1 vs. P3 (p = 0.4940) using the Mann-

204Whitney test (Supplementary Data 1).

205Age was not significantly associated with the presence or

206absence of minor or major complications (p = 0.226, Table 4).

207

208Sex

209There was a slight male predominance in the overall sample

210(53.8 %), with no significant differences in incidence

211between sexes across the study periods (p = 0.602, Table 3).
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Table 1Q4 X X
Q5

X X

a) Incidence of acute mastoiditis per 100,000 hospitalizations in children aged 0�14 years.

Kruskal�Wallis test across periods; Mann�Whitney tests for pairwise comparisons (P1 vs. P2 and P1 vs. P3).

Cases Hospitalizations Incidence

(per 100,000 inhab.)

SD SE 95 % CI Kruskal�Wallis

p-value

Relative to P1 Mann-Whitney

p-value

P1 9 13,435 67 7.139 1.522 23.23ー110.74 0.0137 �

P2 5 10,022 49.90 5.273 1.124 6.17ー93.61 # 25.5 % 0.8027

P3 25 18,351 136.2 7.576 1.615 82.86ー189.59 " 103.3 % 0.0322

Total 39 41,808 93.2

b) Monthly average of AM cases per 100,000 hospitalizations in children aged 0�14 years.

Kruskal�Wallis test across periods; Mann�Whitney tests for pairwise comparisons (P1 vs. P2 and P1 vs. P3).

Cases Hospitalizations Monthly average SD SE 95 % CI Kruskal�Wallis

p-value

Relative to P1 Mann-Whitney

p-value

P1 9 13,435 0.41 0.9591 0.2045 0.0083ー0.8099 0.0042 �

P2 5 10,022 0.22 0.5284 0.1127 0.0065ー0.4481 # 46.34 % 0.6764

P3 25 18,351 1.13 1.3903 0.2964 0.5554ー1.7173 " 175.61 % 0.0146

Total 39 41,808 0.84

Table 2 Quantitative comparison of patient age, total length of stay, and total duration of antibiotic therapy in the pre-pandemic, pandemic, and post-pandemic periods by

median and mean (Kruskal�Wallis test).

Median [IQR] Media

Overall P1 P2 P3 Overall P1 P2 P3 p-value

Age (Months) 38 [20; 55] 33 [23; 40] 19 [14; 44] 41 [27; 55] 40§ 22,4 36.4§ 19.5 34.6§ 31 42.4§ 22.1 0.582

Total duration of antibiotic therapy (days) 25 [20; 35] 23 [22; 42] 20 [19; 21] 28 [20; 35] 12.5§ 9.6 11.2§ 8.3 9.8§ 5.6 13.5§ 10.7 0.202

Total length of hospital stay (days) 9 [7; 15] 7 [6; 14] 8 [8; 10] 9 [8; 15] 27.5§ 9.9 29§ 12.4 20.6§ 4 28.4§ 9.5 0.587
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212 Similarly, no association was found between sex and compli-

213 cation development (p = 0.682, Table 4).

214 Complications

215 Of the 39 included cases, 32 (82 %) developed extra- and/or

216 intracranial complications, including subperiosteal abscess

217 (29 cases), epidural abscess (4 cases), central venous throm-

218 bosis (4 cases), Bezold’s abscess (2 cases), and cranial nerve

219 palsies (one case each of facial and abducens nerve palsy).

220 Complications were identified in 88.9 % of P1 patients (8

221 cases), 60 % of P2 patients (3 cases), and 84 % of P3 patients

222 (21 cases), with no statistically significant differences in any

223 complication development across periods (p = 0.368) or in

224 major complications (p = 0.979). For this study, “major com-

225 plications” were defined as Bezold’s abscess, epidural

226 abscess, cranial nerve palsy, and central venous thrombosis

227 (Table 3).

228 There was no correlation between complication develop-

229 ment and factors such as sex, age, home antibiotic therapy

230 before hospitalization, or the administration of any specific

231 antibiotic (Table 4).

232 Treatment

233 Most patients (76.9 %) had received home antibiotics before

234 admission. The proportion of patients who received antibiot-

235 ics prior to hospitalization versus those who did not was simi-

236 lar across periods (p = 0.462, Table 3). There was no

237 association between prior antibiotic use and complication

238 development (p = 1, Table 4).

239The median length of hospital stay was 9 days (range,

2404�42 days) (Table 2). All patients required parenteral antibi-

241otics at some point during hospitalization. The median total

242duration of antibiotic therapy (including home, inpatient,

243and post-discharge use) was 25 days (range, 14�51 days). No

244significant differences were observed in hospital stay dura-

245tion (p = 0.587) or total antibiotic therapy duration

246(p = 0.202) across periods (Table 2).

247Overall, 87.2 % of patients underwent some form of surgi-

248cal intervention, with no significant differences among peri-

249ods (p = 0.411). The most common procedure was

250tympanostomy tube placement (29 children, 74.4 %), fol-

251lowed by subperiosteal abscess drainage (19 children,

25248.7 %). Some patients underwent more than one type of

253surgical procedure (Table 3).

254Among the entire sample, 13 patients (33.3 %) were man-

255aged conservatively, receiving only tympanostomy tubes or

256no surgical intervention. Of these patients, 6 had some type

257of complication and 7 had no complications (Table 3). A con-

258servative approach was deemed appropriate due to a favor-

259able clinical course, with physical examination findings

260indicating significant improvement, even in patients with

261complications.

262Notably, no patient required surgical reintervention dur-

263ing the same hospitalization period, suggesting a favorable

264short-term surgical outcome.

265Microbiology

266Microbiological samples were obtained from 24 cases,

267with bacterial growth observed in 12 (50 %). Among these,

268Streptococcus pneumoniae was identified in 11 cases

Table 3 Comparison of qualitative variables in the pre-pandemic, pandemic, and post-pandemic periods (Chi-square test).

Overall P1 P2 P3

n % n % n % n % p-value

Age range �12 months 4 10.3 % 1 11.1 % 1 20.0 % 2 8.0 % 0.786

13�24 months 8 20.5 % 2 22.2 % 2 40.0 % 4 16.0 %

25�60 months 20 51.3 % 5 55.6 % 1 20.0 % 14 56.0 %

>60 months 7 17.9 % 1 11.1 % 1 20.0 % 5 20.0 %

Males 21 53.8 % 6 66.7 % 3 60.0 % 12 48.0 % 0.602

Home antibiotics (any) 30 76.9 % 8 88.9 % 3 60.0 % 19 76.0 % 0.462

Complications Any 32 82.1 % 8 88.9 % 3 60.0 % 21 84.0 % 0.368

Epidural abscess 4 10.3 % 2 22.2 % 0 0.0 % 2 8.0 % 0.348

Subperiosteal abscess 29 74.4 % 8 88.9 % 3 60.0 % 18 72.0 % 0.447

Bezold’s abscess 2 5.1 % 0 0.0 % 1 20.0 % 1 4.0 % 0.244

Central venous

thrombosis

4 10.3 % 0 0.0 % 0 0.0 % 4 16.0 % 0.287

Cranial nerve palsy 2 5.1 % 0 0.0 % 0 0.0 % 2 8.0 % 0.554

CNS complications 8 20.5 % 2 22.2 % 0 0.0 % 6 24.0 % 0.474

Major complications 9 23.1 % 2 22.2 % 1 20.0 % 6 24.0 % 0.979

Surgical intervention Any surgery 34 87.2 % 9 100 % 4 80.0 % 21 84.0 % 0.411

Tube tympanostomy 29 74.4 % 7 77.8 % 4 80.0 % 18 72.0 % 0.778

Mastoidectomy 11 28.2 % 3 33.3 % 1 20.0 % 7 28.0 % 0.900

Subperiosteal abscess

drainage

19 48.7 % 4 44.4 % 2 40.0 % 13 52.0 % 0.850

Epidural abscess

drainage

1 2.6 % 1 11.1 % 0 0.0 % 0 0.0 % 0.181

ARTICLE IN PRESS
JID: JPED [mSP6P;May 31, 2025;22:00]

5

Jornal de Pediatria xxxx;xxx(xxx): xxx-xxx



269(91.6 %), and Haemophilus influenzae in one. All isolates

270were susceptible to vancomycin and resistant to sulfa-

271methoxazole/trimethoprim. Penicillin susceptibility was

272tested in 9 of the 12 positive cultures, revealing 3 isolates

273with intermediate sensitivity and 3 with confirmed resis-

274tance. Interestingly, all nine cases tested for penicillin

275susceptibility developed complications, regardless of

276resistance status. However, due to the limited sample

277size, no definitive conclusions can be drawn regarding the

278association between antimicrobial resistance and clinical

279outcomes.

280Discussion

281Relationship between respiratory infections and
282incidence of otitis media and acute mastoiditis

283AM is a relatively common complication of AOM, affecting 1

284in every 400 cases, and requires special attention due to its

285potential for serious adverse outcomes4 Both AOM and AM

286are associated with acute upper respiratory tract infections

287and several studies have demonstrated a correlation

288between the seasonality of respiratory viruses and the inci-

289dence of AOM and AM.

290Other respiratory viruses that share transmission path-

291ways with SARS-CoV-2 saw a decline in incidence during the

292pandemic, a time when preventive measures such as mask

293use and social distancing were implemented to contain the

294spread of COVID-19.

295A single-center retrospective observational study con-

296ducted in Germany recorded a significant reduction in the

297incidence of RSV and Influenza infections in patients admit-

298ted and tested in an emergency unit, during the COVID-19

299pandemic, between 2020 and 20218 Similar results were

300observed in Qatar in a single-center retrospective cohort

301that evaluated data from 2019 to 2023. A reduction in hospi-

302talizations due to lower respiratory tract viral infections was

303identified during the pandemic, followed by a post-pan-

304demic resurgence.9

305Unfortunately, the absence of viral serology data (includ-

306ing SARS-CoV-2 co-infections) prevented an evaluation of

307this pattern in the institution.

308Pneumococcal vaccine and its impact on the
309incidence of acute otitis and mastoiditis

310The present study corroborates findings from similar stud-

311ies,10 identifying Streptococcus pneumoniae as the predomi-

312nant pathogen, isolated in 91.6 % (11/12) of cultures. Due to

313the retrospective nature of the study, the authors lacked

314access to vaccination status data, limiting the ability to infer

315the impact of pneumococcal immunization on the present

316sample.

317However, epidemiological data from Brazil’s Unified

318Health System (Sistema �Unico de Sa�ude - SUS) indicate wide-

319spread pediatric immunization with the pneumococcal con-

320jugate vaccine 10 (PCV-10), which has been available free of

321charge since 2010 for children aged �2 months as part of the

322Brazilian National Vaccination Program (NVP). Data from

3232024 show a national vaccination coverage of 92.92 %, reach-

324ing 93.92 % in southern Brazil.11,12
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325 A study conducted in Goiânia, Brazil, assessed the impact of

326 PCV10 introduction into the national immunization schedule on

327 AOM incidence in children aged 2�23 months (2008�2015).

328 The results estimated a 43.0 % reduction (95 % CI, 41.4�44.5)

329 in AOM incidence post-PCV10 implementation.13

330 The COVID-19 pandemic and its impact on the
331 incidence of acute mastoiditis

332 Several studies have reported a decline in AOM and AM inci-

333 dence during the pandemic. A cohort study in a tertiary hos-

334 pital in The Netherlands identified significant reductions in

335 AOM (63 %) and chronic otitis media with effusion (57 %) dur-

336 ing social isolation.5 Similar results were observed in the UK

337 pediatric population6 and in Shanghai, where a 63.6 %

338 decline in AOM cases was documented.7 The present findings

339 align with these reports, demonstrating a 25,5 % reduction

340 in AM incidence (March 2020�December 2021) compared to

341 the previous 22 months.

342 It is reasonable to attribute this sharp reduction to social

343 distancing measures, daycare and school closures, improved

344 hygiene practices, and regular mask use in public spaces.

345 Recent studies from different countries indicate a post-

346 pandemic resurgence of pediatric infectious diseases, often

347 surpassing pre-pandemic levels. This trend applies to both

348 viral and bacterial infections. In some locations, it has

349 included an increase in cases of invasive streptococcal infec-

350 tions, as reported by the UK Health Security Agency.14 In

351 France, after a decline in cases in 2020, health services

352 reported a resurgence in bronchiolitis, gastroenteritis, and

353 otitis, exceeding pre-pandemic figs.15 Similarly, a multicen-

354 ter study in the United States documented a post-pandemic

355 rise in acute pediatric rhinosinusitis.16 A German study fur-

356 ther demonstrated that, in addition to an increase in upper

357 respiratory tract infections, there was a rise in complica-

358 tions, surgical interventions, and the need for imaging

359 exams (such as CTand MRI) compared to pre-2020 levels.17

360 Following this trend, the authors observed in this service

361 a 25.5 % reduction in AM incidence during the pandemic (P2)

362 compared to the pre-pandemic period (P1). However, this

363 reduction was not statistically significant (p = 0.8027), likely

364 due to the limited sample size. Conversely, there was a sta-

365 tistically significant 103.3 % increase in AM cases post-pan-

366 demic (P3) compared to baseline (P1) (p = 0.0322). Other

367 factors, such as age, sex, complication occurrence, case

368 severity, need for surgical intervention, antibiotic therapy

369 duration, and hospitalization period, were not affected by

370 the COVID-19 pandemic.

371 Some authors propose the concept of an “immunity gap”

372 to explain this resurgence.18�20 This theory suggests that a

373 prolonged absence or reduction of exposure to pathogens

374 weakened immune system stimulation and reduced herd

375 immunity. This could even be reflected in reduced cross-pla-

376 cental transfer of maternal antibodies to the fetus. This

377 combination could lead to simultaneous susceptibility in a

378 large population segment, potentially triggering disease out-

379 breaks and straining healthcare systems.

380 Changes in seasonality patterns of endemic respiratory

381 viruses have been documented, including respiratory syncy-

382 tial virus, influenza A, and influenza B, which previously fol-

383 lowed predictable cycles. Currently, their regional

384 variability and unpredictable circulation periods pose

385challenges for developing effective public health response

386strategies.19,21,22

387Limitations and future challenges

388This study has some limitations that should be considered in

389the interpretation of the findings. First, its retrospective

390design makes it susceptible to systematic biases, particu-

391larly selection and measurement bias. Additionally, as a sin-

392gle-center study, the findings may not be generalizable to

393the broader Brazilian population, given the country’s geo-

394graphic, climatic, and socioeconomic diversity.

395An important limitation of this study is the small sample

396size, which may have reduced the statistical power of these

397analyses. With only 39 cases included, the study is more sus-

398ceptible to type II errors, especially in comparisons where

399clinically relevant differences were observed but did not

400reach statistical significance. This limitation should be con-

401sidered when interpreting non-significant findings, as they

402may not truly reflect the absence of an effect.

403Although long-term surgical outcomes were not assessed,

404the absence of reinterventions during hospitalization sug-

405gests immediate procedural success. Future studies should

406focus on long-term follow-up to better define functional and

407clinical outcomes. The surgical intervention rate in the stud-

408ied cohort was 87.2 %, which may exceed rates reported in

409some international studies.23,24 This discrepancy may reflect

410the severity of cases treated in the tertiary care facility, the

411presence of complications at presentation, and specific

412institutional practices. Multicenter studies are needed to

413establish more precise benchmarks and further explore the

414variability in treatment approaches for pediatric acute mas-

415toiditis.

416Furthermore, although respiratory infections and AM are

417known to follow seasonal patterns, the authors did not ana-

418lyze incidence trends on a month-by-month basis—an

419approach that might have added valuable insights, espe-

420cially considering the distinct climate variability in southern

421Brazil. The authors also lacked data on personal or family

422history of COVID-19 prior to AOM/AM episodes, which could

423have contributed to understanding the immunological impli-

424cations of prior infection.

425One of the legacies of COVID-19 is the emergence of a

426broad field of unexplored knowledge that could enhance

427understanding of the endemic mechanisms of various patho-

428gens and how individual and collective behavior can influ-

429ence � both positively and negatively � the spread and

430virulence of these agents. Ongoing discussions on the multi-

431faceted aspects of the pandemic can help strengthen medi-

432cal, scientific, and policy frameworks to better prepare for

433future public health crises.

434The COVID-19 pandemic and the behavioral changes it

435brought had a significant impact on the incidence of AM in the

436pediatric population treated at a tertiary referral hospital in

437southern Brazil. Following a decline in cases during the period

438of social distancing, a notable increase in incidence was

439observed compared to the pre-pandemic period. However, no

440significant changes were observed in the incidence of compli-

441cations, disease severity, patient age, length of hospital stay,

442or duration of antibiotic therapy across the pre-pandemic, pan-

443demic, and post-pandemic periods. Similar multicenter studies

444conducted in other regions of Brazil would be valuable to
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445 confirm this trend and contribute to the discussion on the

446 immunological impacts of the pandemic and its long-term

447 effects on pediatric public health in the country.
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