
Article Not peer-reviewed version

Trends in Group A Streptococcus

Pharyngitis and Co-infection with

Severe Acute Respiratory Syndrome

Coronavirus 2: A Retrospective

Observational Study

Hidenori Takahashi * , Yugo Satake1 , Saori Shimizu , Satomi Fujihara , Syunsuke Takano , Suzuko Fukasawa ,

Kaeyong Park , Naoya Toba , Takahiko Yano , Hiroki Nagamatsu , Ryutaro Hirose , Mio Toyama-Kousaka ,

Shinichiro Ota , Miwa Morikawa , Masaharu Shinkai

Posted Date: 31 March 2025

doi: 10.20944/preprints202503.2224.v1

Keywords: co-infection; pharyngitis; polymerase chain reaction; severe acute respiratory syndrome

coronavirus 2; Streptococcus

Preprints.org is a free multidisciplinary platform providing preprint service

that is dedicated to making early versions of research outputs permanently

available and citable. Preprints posted at Preprints.org appear in Web of

Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This open access article is published under a Creative Commons CC BY 4.0

license, which permit the free download, distribution, and reuse, provided that the author

and preprint are cited in any reuse.

https://sciprofiles.com/profile/4342161
https://sciprofiles.com/profile/2129578


 

 

Article 

Trends in Group A Streptococcus Pharyngitis and  

Co-infection with Severe Acute Respiratory 

Syndrome Coronavirus 2: A Retrospective 

Observational Study 

Hidenori Takahashi 1,2*, Yugo Satake 1, Saori Shimizu 2, Satomi Fujihara 2, Syunsuke Takano 2, 

Suzuko Fukasawa 2, Kaeyong Park 2, Naoya Toba 1,2, Takahiko Yano 2, Hiroki Nagamatsu 1, 

Ryutaro Hirose 1, Mio Toyama-Kousaka 1, Shinichiro Ota 1,2, Miwa Morikawa 1  

and Masaharu Shinkai 1 

1 Department of Respiratory Medicine, Tokyo Shinagawa Hospital, Tokyo, Japan 

2 Department of Infection Control, Tokyo Shinagawa Hospital, Tokyo, Japan 

* Correspondence: hidenori.sgh@gmail.com; Tel.: +81-337640511 

Abstract: Background and Objectives: Group A Streptococcus (GAS) is a leading cause of acute 

pharyngitis with seasonal outbreaks in Japan. The coronavirus disease 2019 (COVID-19) pandemic 

significantly altered respiratory infection trends; however, its impact on GAS pharyngitis (GAS-P) 

remains unclear. Additionally, data on co-infections of GAS and severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2) are limited. This study examined temporal trends in GAS-P incidence 

and characteristics of GAS–SARS-CoV-2 co-infections. Materials and Methods: We conducted this 

retrospective observational study at Tokyo Shinagawa Hospital between January 2019 and December 

2024. Data on GAS and SARS-CoV-2 test results and patient demographics were extracted from 

medical records. The study period was categorized into three phases based on major public health 

policy changes: the pre-COVID social period (January 2019–April 2020), restricted social period (May 

2020–April 2023), and post-restriction period (May 2023–December 2024). GAS positivity rates, age 

distributions, and case proportions were compared across these periods. Clinical characteristics of 

patients with concurrent GAS and SARS-CoV-2 infections were analyzed. Results: Among 4,837 GAS 

tests, 463 (9.6%) were positive. GAS positivity rates varied significantly: 11.4% (pre-COVID), 7.1% 

(restricted social period), and 12.6% (post-restriction period, p < 0.001). The proportion of pediatric 

cases decreased significantly during the restricted social period (24.8%–5.3%) before rising sharply in 

the post-restriction period (47.1%, p < 0.001). Among 151 patients tested for both GAS and SARS-

CoV-2, 14 (9.3%) had co-infections, which were identified exclusively after July 2022. Most patients 

exhibited mild symptoms, primarily fever and sore throat, with decreased lymphocyte counts despite 

normal white blood cell levels. Conclusions: COVID-19-related infection control measures affected 

GAS-P incidence and age distribution, particularly the increase in pediatric cases post-restrictions. 

Limited testing may contribute to the underdiagnosis of GAS–SARS-CoV-2 co-infections. Further 

large-scale studies are warranted to assess microbial interactions, disease severity, and long-term 

outcomes. 

Keywords: co-infection; pharyngitis; polymerase chain reaction; severe acute respiratory syndrome 

coronavirus 2; Streptococcus 

 

1. Introduction 

Group A Streptococcus (GAS) is a gram-positive, non-motile bacterium and a common cause of 

acute pharyngitis, which affects approximately 5%–15% of adults and 20%–30% of children [1]. In 

Japan, GAS pharyngitis (GAS-P) typically exhibits seasonal outbreaks, which occur from winter to 
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spring and during summer. Typical manifestations of GAS-P include a sudden onset of fever, sore 

throat, and recent contact with infected individuals. In some cases, it can lead to severe complications 

such as pneumonia or bacteremia [1,2]. Additionally, GAS infections can trigger immune-mediated 

complications, including post-streptococcal glomerulonephritis and rheumatic fever, which can 

result in renal impairment and systemic effects [1]. The first-line antimicrobial treatment for GAS-P 

and the prevention of complications is a penicillin-based antibiotic, with macrolides acting as 

alternative options [1]. 

Following the onset of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 

pandemic in 2020, the incidence of upper respiratory infections, including GAS-P, significantly 

declined worldwide owing to lockdowns (declared as a state of emergency in Japan) and non-

pharmaceutical interventions (NPIs) [3–5]. In Japan, a sharp decline was observed after May 2020; 

however, GAS-P cases began resurging in May 2023 [2,6]. Similarly, in Europe, a resurgence of GAS 

infections was reported from September 2022 onward, and by 2023, the incidence had returned to or 

surpassed pre-pandemic levels [7,8]. 

Despite these trends, the interaction between SARS-CoV-2 and GAS remains unclear. To date, 

only two cases of coronavirus disease 2019 (COVID-19) and GAS-P co-occurrences have been 

reported, both during the early Delta variant period. No updated reports on co-infections have been 

published since the emergence of the Omicron variant [9,10]. The pathophysiology of co-infection 

and potential microbial interactions between GAS and SARS-CoV-2 remains unclear, partly because 

of the limited number of reported cases. 

In this study, we examined the trends in GAS-P incidence, including those among adult patients, 

in a single institution and explored pathophysiological considerations for co-infection cases. 

2. Materials and Methods 

This single-center retrospective observational study was conducted between January 1, 2019, 

and December 31, 2024, among patients who visited Tokyo Shinagawa Hospital in Tokyo, Japan. We 

retrospectively collected data from patient’s medical records, including age, sex, and GAS and SARS-

CoV-2 test results for those who underwent GAS testing. GAS testing was primarily performed by 

internal medicine physicians, otolaryngologists, and pediatricians in the fever and emergency 

outpatient departments for patients clinically suspected of having pharyngitis. GAS infection was 

diagnosed when the Streptococcus A antigen was detected using Capilia Strep A (©TAUNS), which 

has a sensitivity of 93.1% and a specificity of 100% [11]. Oropharyngeal swabs were collected from 

specialized nurses. 

We defined two points marking changes in GAS transmission dynamics: May 2020 (following 

the first state of emergency declaration in Japan) and May 2023 (after the relaxation of mask 

mandates, the conclusion of the WHO Public Health Emergency of International Concern, and the 

reclassification of COVID-19 from Category II to Category V in Japan), based on findings from 

previous Japanese studies [2,6]. 

To analyze these changes, we divided the study period into three distinct phases: pre-COVID 

social period (January 2019–April 2020), restricted social period (May 2020–April 2023), and post-

restriction period (May 2023–December 2024). We compared patient backgrounds, including 

demographics and clinical characteristics, across these three periods to evaluate the impact of 

pandemic-related interventions on GAS transmission and incidence trends. 

For statistical analysis, we used the Kruskal–Wallis test to compare age distributions among the 

three periods, while Fisher's exact test was applied to compare GAS positivity rates, sex distribution, 

and the proportion of pediatric cases. Pairwise comparisons between two periods were subsequently 

performed using t-tests for age and Fisher's exact test for categorical variables. 

All statistical analyses were conducted using R version 4.0.3 (R Core Development Team, 

Vienna, Austria). Two-sided p-values <0.05 were considered statistically significant. The number of 

GAS tests performed and positive results in our hospital were compared with the reported incidence 

of GAS-P in the Tokyo Notifiable Disease Surveillance [6]. For further investigation, the background, 
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symptoms, and clinical course of patients who tested positive for both GAS antigen and SARS-CoV-

2 polymerase chain reaction (PCR) simultaneously were extracted, and these data were presented in 

Table 1. The microbiological diagnosis of SARS-CoV-2 was performed using different testing 

methods over the study period as follows: 

May 7, 2020–November 8, 2022: In-house PCR testing for SARS-CoV-2 

May 27, 2020–December 31, 2020: Antigen testing using QuickNavi-COVID19 Ag (Denka Co., 

Ltd., Japan) 

December 28, 2020–February 20, 2023: ID NOW COVID-19 test (Abbott, US) 

November 9, 2022–Present: GeneXpert SARS-CoV-2 test (Cepheid Netherlands B.V., 

Netherlands) 

The criteria for positive results followed contemporary COVID-19 treatment guidelines [12]. 

Table 1. Comparison of GAS-P Incidence Across Different Periods. 

Variable Overall 

① Pre-COVID 

Social Period  

(Jan 2019–Apr 

2020) 

② Restricted 

Social Period  

(May 2020–Apr 

2023) 

③ Post-

Restriction 

Period  

(May 2023–Dec 

2024) 

p-value Overall,  

(① vs. ②, ② vs. ③, 

① vs. ③) 

Positivity rate (%) 463/4,837 (9.6) 137/1197 (11.4) 169/2398 (7.0) 157/1242 (12.6) 

<0.001  

(0.000015, <0.001, 

0.459) 

Age (mean ± SD, 

years) 
28.0 ± 17.2 27.8 ± 16.5 33.1 ± 14.3 22.6 ± 18.9 

<0.001  

(0.0029, <0.001, 0.013) 

Male (%) 278 (60.0) 81 (59.1) 107 (63.3) 90 (57.3) 0.52 (0.48, 0.31, 0.81) 

Children <14 

years (%) 
117 (25.3) 34 (24.8) 9 (5.3) 74 (47.1) 

<0.001  

(<0.001, <0.001, 

0.00010) 

This table presents the positivity rate, age distribution, and demographic characteristics of GAS-positive patients 

across three distinct study periods: the pre-COVID social period (Jan 2019–Apr 2020), the restricted social period 

(May 2020–Apr 2023), and the post-restriction period (May 2023–Dec 2024). The data highlight a significant 

decline in GAS positivity rates and pediatric cases during the restricted social period, followed by a sharp 

resurgence in the post-restriction period, particularly among children. 

This study was approved by the Ethics Committee of Tokyo Shinagawa Hospital (no. 22-A-14). 

Consent was obtained using the “opt-out method,” thereby allowing patients to decline participation. 

Therefore, the research ethics committee waived the requirement for informed consent. 

3. Results 

During the study period, a total of 4,837 GAS tests were performed, of which 463 (9.6%) yielded 

positive results. The number of tests conducted ranged from 22 to 117 per month, except in January 

and July 2022. The monthly trends in GAS test results are summarized in Figure 1, while the age and 

sex distribution of positive cases are presented in Table 2. Among all GAS-positive patients, 278 

(60.0%) were male, and the overall mean age ± standard deviation (SD) was 28.0 ± 17.2 years (Table 

1). Overall, 346 (74.7%) positive cases were aged ≥15 years, whereas 117 (25.3%) were children aged 

<15 years. 
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Figure 1. Trends in GAS-P Incidence Before and After the COVID-19 Pandemic. Monthly trends in GAS-P cases 

between January 2019 and December 2024. Asterisks (*) indicate cases of concurrent GAS and SARS-CoV-2 

infections. 

Table 2. Age and Sex Distribution of GAS-Positive Cases Over Time. 

This table summarizes the monthly distribution of GAS-positive cases stratified by sex and age group from 

January 2019 to December 2024. Cases of simultaneous GAS and SARS-CoV-2 positivity are marked with an 

asterisk (*). 

To assess temporal trends, we categorized the study period into three distinct phases: the pre-

COVID social period (January 2019–April 2020), the restricted social period (May 2020–April 2023), 

and the post-restriction period (May 2023–December 2024). The positivity rate was 11.4% (137/1,197) 

in the pre-COVID social period, significantly decreasing to 7.1% (169/2,398, p = 0.000015 vs. pre-

COVID) during the restricted social period, and then increasing to 12.6% (157/1,242, p < 0.001 vs. 

restricted, p = 0.459 vs. pre-COVID) in the post-restriction period. The proportion of male patients 

remained relatively stable across the three periods: 59.1% (81/137) in pre-COVID, 63.3% (107/169) in 

restricted (p = 0.48 vs. pre-COVID), and 57.3% (90/157) in post-restriction (p = 0.31 vs. restricted). The 

mean age of GAS-positive patients was 27.8 ± 16.5 years in the pre-COVID period, significantly 

increasing to 33.1 ± 14.3 years (p = 0.0029 vs. pre-COVID) in the restricted period, followed by a 

significant decline to 22.6 ± 18.9 years (p < 0.001 vs. restricted, p = 0.013 vs. pre-COVID) in the post-

restriction period. The proportion of children aged <15 years was 24.8% (34/137) in pre-COVID, which 

significantly decreased to 5.3% (9/169, p < 0.001 vs. pre-COVID) during the restricted period, then 

markedly increased to 47.1% (74/157, p < 0.001 vs. restricted, p = 0.00010 vs. pre-COVID) in the post-

restriction period. 

These findings indicate a significant reduction in GAS positivity rates and pediatric cases during 

the restricted social period, followed by a sharp resurgence in the post-restriction period, particularly 

among younger age groups. 

Among the patients who tested positive for GAS, 151 underwent simultaneous SARS-CoV-2 

testing throughout the study period (2019: 0 cases; 2020: 21 cases; 2021: 5 cases; 2022: 42 cases; 2023: 

43 cases; 2024: 40 cases), and 14 tested positive for SARS-CoV-2. The positive cases are marked with 

an asterisk (*) in Figure 1 and Table 2, while their clinical characteristics are summarized in Table 3. 
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Table 3. Clinical Characteristics of Patients with GAS–SARS-CoV-2 Co-Infection. 

Basic characteristics   

Total patients 14 

Age (mean±SD) 34.4 ± 17.7 

Sex (male/female) 7/7 

Past history of COVID-19 2 

Immunodeficiency 0 

Vaccine doses  

≥2 doses 10 

Never 4 

Days from onset (mean±SD, [range]) 1.5 ± 1.2 [0–4] 

Complaints  

 Fever 14 (100%) 

 Sore throat 12 (85.7%) 

 Cough 7 (50%) 

 Headache 6 (42.9%) 

 Malaise 6 (42.9%) 

 Arthralgia 4 (28.6%) 

 Sputum 4 (28.6%) 

 Nasal discharge 3 (21.4%) 

 Muscle pain 2 (14.3%) 

 Nasal congestion 2 (14.3%) 

 Chills 2 (14.3%) 

 Nausea 2 (14.3%) 

Vital signs  

Body temperature (mean±SD, [range]) 38.4 ± 1.2℃ [37.1–40.0] 

SpO2 under room air (mean±SD, [range]) 98.0 ± 1.0% [97–99] 

Systolic blood pressure (mean±SD, [range]) 122.5 ± 16.9 [90–149] 

Heart rate (mean±SD, [range]) 97.1 ± 15.5 [72–120] 

Laboratory and imaging data  

WBC (/μL) 5812.5 ± 660.0 [4400–6600] 

 Neutrophil count (/μL) 4342 ± 911 [3089–5316] 

 Lymphocyte count (/μL) 954 ± 542 [180–1401] 

 CRP (mg/dL) 2.0 ± 1.5 [0.6–4.0] 

Ct value of SARS-CoV-2 PCR 20.2 ± 4.3 [15.2–29.4] 

Pneumonia findings on chest imaging/total examined 

(%) 
1/5 (20%) 

Clinical course and treatment  

Hospitalized/outpatient cases 3/11 

Treatment 
Antibiotics: 9 patients, antibiotics + antiviral: 5 

patients 

Treatment details  

 AMPC/CVA 5 

 CAM 2 

 ABPC/SBT 1 

 CFPN-PI 1 

 CCL+ensitrelvir 2 

 AMPC/CVA+molnupiravir 1 

 ABPC/SBT+CAM+remdesivir 1 

 ABPC/SBT+nirmatrelvir 1 

Outcomes Recovery: 14/14 (100%) 

This table summarizes the demographic data, symptoms, laboratory findings, and treatment details of 14 

patients diagnosed with both GAS-P and SARS-CoV-2 infection. Fever and sore throat were the most common 

symptoms, whereas lymphopenia was a characteristic laboratory finding. Most patients were treated as 

outpatients, with some receiving a combination of antibiotics and antiviral agents. All patients recovered 

without complications. 
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The mean age ± SD of the 14 co-infected patients was 34.4 ± 17.7 years, with 7 (50%) being males. 

Fever was present in all patients, sore throat in 12 patients, cough in 7 patients, and headache and 

malaise in 6 patients. Four patients had not received any COVID-19 vaccine doses, whereas the 

remaining 10 had received at least two. None of the patients had an underlying immunodeficiency, 

and all cases were observed only after July 2022, coinciding with the emergence of Omicron and 

subsequent variants. None of the patients exhibited hypotension or hypoxemia. 

Their mean ± SD [range] white blood cell count was 5,812.5 ± 660.0 [4,400–6,600]/µL, with 

neutrophil counts of 4,342 ± 911 [3,089–5,316]/µL, which were within normal or mildly elevated 

ranges. However, lymphocyte counts were reduced (954 ± 542 [180–1,401]/µL). Chest imaging was 

performed in five patients, with pneumonia detected in only one case. Three patients required 

hospitalization owing to difficulty in oral intake from pharyngeal pain, whereas the remaining 11 

patients were treated as outpatients. 

All patients improved clinically following antibiotic therapy, with nine receiving penicillin-

based antibiotics, three receiving macrolide-based therapy, and two receiving cephalosporins. 

Additionally, five patients received antiviral therapy. None of the patients developed post-

streptococcal glomerulonephritis or Long COVID-19. 

4. Discussion 

This study investigated the incidence of GAS-P before and during the COVID-19 pandemic and 

revealed that, as shown in epidemiological data, GAS-P significantly decreased after May 2020, with 

the loss of seasonal variation, followed by a resurgence from May 2023, particularly in younger age 

groups, coinciding with the re-establishment of its seasonal pattern. Similar to other upper 

respiratory tract infections, the incidence of GAS infections declined significantly in Japan following 

the outbreak of COVID-19 [2,6]. The level of Streptococcus pyogenes infections decreased significantly 

by 0.324 (95% confidence interval [CI]: 0.06–0.589) during the pandemic [2]. This reduction followed 

the World Health Organization's declaration of the COVID-19 pandemic on March 11, 2020, and the 

state of emergency in Tokyo from April 7 to May 25, 2020 [13]. During this period, extensive NPIs, 

including mask-wearing, hand hygiene, gargling, and social distancing, were widely implemented 

in the general population [2,13]. As a result, the incidence of GAS-P among both adults and children 

declined substantially owing to these infection prevention measures [5,14]. 

In Japan, GAS-P typically exhibits two seasonal peaks: one from winter to spring and another in 

summer, primarily attributed to child-to-child transmission during vacations and large gatherings 

[15]. The increased incidence of GAS infections among children following the resurgence may be due 

to reduced exposure during the pandemic, which limited opportunities for immunity acquisition. 

After the relaxation of restrictions, GAS may have spread rapidly in pediatric populations with lower 

prior immunity [16]. 

A resurgence of GAS infections was reported in Europe from September 2022 onward, 

potentially associated with concurrent influenza and respiratory syncytial virus (RSV) epidemics [17–

19]. Previous studies have indicated that preceding or co-infection with respiratory viruses, such as 

influenza, varicella, measles, and Epstein–Barr virus, can contribute to the development of GAS-P 

[20,21]. However, despite a major RSV outbreak in Japan in the summer of 2021 [22,23], no 

corresponding increase in GAS-P was observed. Additionally, the circulation of influenza virus in 

Japan had nearly disappeared between March 2020 and November 2022 [24]. The resurgence of 

influenza from December 2022, followed by the relaxation of public health restrictions, including the 

lifting of mask mandates on March 13, 2023, preceded the resurgence of GAS-P in May 2023 [25,26]. 

Given this timeline, the delayed resurgence of GAS-P in Japan may have resulted from the 

prolonged implementation of infection control measures, which suppressed GAS circulation longer 

than in European countries. 

A similar study from Italy, which analyzed 2,230 swabs over a six-year period (2018–2023) using 

antigen testing, reported epidemiological trends comparable to those observed in Europe. Despite 
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being a single-center study, it documented a temporary decline in GAS-P cases, followed by a 

resurgence, aligning with our findings [7]. 

One limitation of the Italian study was its insufficient investigation of viral co-infections. In 

contrast, we were able to analyze 14 cases of concurrent GAS-P and COVID-19, providing additional 

insights into the interaction between these infections. Our data demonstrated that co-infection 

occurred across all age groups and in both sexes. Furthermore, co-infection cases were observed 

predominantly during the summer and winter months, coinciding with periods of increased GAS-P 

and COVID-19 incidence. 

A notable characteristic of these co-infection cases was the presence of fever and sore throat—

common to both COVID-19 and GAS-P—along with headache, malaise, and cough, which are more 

typical of SARS-CoV-2 infection [1,27]. Laboratory findings showed that while total white blood cell 

counts and neutrophil levels remained within normal to mildly elevated ranges, lymphocyte 

fractions were frequently decreased. This contrasts with typical GAS-P, which is generally 

characterized by leukocytosis with neutrophilia and preserved lymphocyte counts, whereas absolute 

lymphopenia is rare [28,29]. The frequent lymphopenia observed in our co-infection cases may reflect 

the additive impact of SARS-CoV-2, as COVID-19 is known to cause lymphocyte depletion even in 

mild cases [30]. This pattern supports previous reports indicating that viral-bacterial co-infections 

can lead to atypical immune responses in the upper respiratory tract, potentially altering expected 

laboratory findings. 

Despite these immunologic alterations, no severe cases were observed in our cohort, suggesting 

that GAS–SARS-CoV-2 co-infections occurring in the post-Omicron period may generally follow a 

relatively mild clinical course [8]. Nonetheless, several patients required hospitalization owing to 

severe pharyngeal pain and difficulty in oral intake, highlighting the need for careful clinical 

monitoring. All cases in our study responded well to antimicrobial treatment. The potential impact 

of co-infection on long-term complications, such as long-term COVID-19 or post-streptococcal 

immune-mediated disorders, remains unclear and warrants further investigation. 

One possible explanation for the increased occurrence of co-infections since July 2022 is the high 

circulation of the Omicron variant in Tokyo during that period, which simply increased the 

probability of simultaneous infections. Another plausible mechanism is related to the upper 

respiratory tract tropism of Omicron, which may alter local infection barriers, such as bacterial 

adherence and effector cell-mediated clearance, thereby facilitating secondary bacterial infections, as 

has been reported with influenza viruses and other respiratory pathogens [31,32]. 

Virus-bacteria interactions remain a critical topic in infectious disease research. Earlier studies 

focused primarily on lower respiratory tract infections, as pre-Omicron SARS-CoV-2 strains 

primarily affected the lungs, leading to extensive research on secondary bacterial pneumonia [33]. 

Severe cases of GAS lower respiratory tract infections have also been reported [34]. However, with 

Omicron and subsequent variants, the oropharynx has become a key site for viral replication and 

persistence [35]. While studies have examined interactions between SARS-CoV-2 and other upper 

respiratory tract pathogens, reports specifically addressing bacterial interactions in the pharynx 

remain limited. A 2023 study on upper respiratory tract microbiota suggested that COVID-19-

induced lymphopenia may contribute to an increased risk of oropharyngeal Candida infections. 

However, the association between COVID-19 and GAS infections (including groups A, C, and G 

Streptococcus) remains inconclusive [36]. 

Our study provides indirect evidence suggesting a potential association between GAS and 

SARS-CoV-2 infections. Among 151 patients tested for both SARS-CoV-2 and GAS, 14 (9.3%) tested 

positive for both pathogens, indicating a relatively high co-infection rate. Notably, co-infection cases 

were identified even during periods when influenza and RSV were not circulating, and the peak of 

co-infections coincided with periods of increased SARS-CoV-2 and GAS-P transmission. These 

findings suggest a possible interplay between SARS-CoV-2 and GAS, warranting further 

investigation. 
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This study has some limitations. First, it only included a small number of patients, as it was 

conducted in a single center where the selection of relevant test relied on the judgment of attending 

physicians. In January and July 2022, a transient increase in the number of tests performed was 

observed due to difficulties in distinguishing sore throats caused by COVID-19 from those resulting 

from other conditions. Second, the inability to simultaneously perform GAS and COVID-19 PCR tests 

in all patients; hence, some patients with concurrent infections were overlooked. In the early stages 

of the pandemic, it was nearly impossible to perform these tests simultaneously owing to limited 

testing capacity. Test kits that can simultaneously measure both microorganisms were not available; 

when one test yields a positive result, further testing for overlapping infections is often omitted [10]. 

Considering these diagnostic challenges, a substantial number of SARS-CoV-2 co-infections may 

have gone undetected. It remains unclear whether antibiotic monotherapy is sufficient or if antiviral 

therapy should be administered concurrently. Given this uncertainty, SARS-CoV-2 testing should be 

actively considered in patients with GAS infection who present with symptoms suggestive of 

COVID-19, such as cough or lymphopenia. 

5. Conclusions 

During the COVID-19 pandemic, the incidence of GAS-P significantly declined across all age 

groups, likely because of the widespread implementation of NPIs, which also disrupted its seasonal 

pattern. Following the relaxation of these measures, GAS-P resurged, particularly among children. 

Co-infections with GAS and SARS-CoV-2 may be underrecognized owing to limited testing. 

Although all observed co-infection cases in this study were mild, the potential impact of viral-

bacterial interactions on disease severity and long-term complications remains unclear. Larger 

prospective studies are warranted to further investigate these associations. 
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