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ABSTRACT
Objective  The long-term time trend and seasonality 
variations of first-time medically attended respiratory 
syncytial virus (RSV) infections among young children are 
unknown. We aim to examine the time trend of medically 
attended first-time RSV infections among young children in 
the USA from January 2010 through January 2023.
Design  This is a population-based cohort study using 
electronic health records (EHRs). Monthly incidence rate 
of medically attended first-time RSV infection (cases 
per 10 000 000 person-days). A time-series regression 
model was used to model and predict time trends and 
seasonality.
Setting  Multicenter and nationwide TriNetX Network in 
the USA.
Participants  The study population comprised children 
aged 0–5 years who had medical visits during the period 
of January 2010 to January 2023.
Results  The data included 29 013 937 medical visits for 
children aged 0–5 years (46.5% girls and 53.5% boys) 
from January 2010 through January 2023. From 2010 
through 2019, the monthly incidence rate of first-time 
medically attended RSV infection in children aged 0–5 
years followed a consistent seasonal pattern. Seasonal 
patterns of medically attended RSV infections were 
significantly disrupted during the COVID-19 pandemic. 
In 2020, the seasonal variation disappeared with a peak 
incidence rate of 20 cases per 1 000 000 person-days, 
a decrease of 97.4% from the expected peak rate (rate 
ratio or RR: 0.026, 95% CI 0.017 to 0.040). In 2021, the 
seasonality returned but started 4 months earlier, lasted 
for 9 months, and peaked in August at a rate of 753 cases 
per 1 000 000 person-days, a decrease of 9.6% from the 
expected peak rate (RR: 0.90, 95% CI 0.82 to 0.99). In 
2022, the seasonal pattern is similar to prepandemic years 
but reached a historically high rate of 2182 cases per 10 
000 000 person-days in November, an increase of 143% 
from the expected peak rate (RR: 2.43, 95% CI 2.25 to 
2.63). The time trend and seasonality of the EHR-based 
medically attended RSV infections are consistent with 
those of RSV-associated hospitalisations from the Centers 
for Disease Control and Prevention (CDC) survey-based 
surveillance system.
Conclusion  The findings show the disrupted seasonality 
during the COVID-19 pandemic and a historically high 
surge of paediatric RSV cases that required medical 

attention in 2022. Our study demonstrates the potential of 
EHRs as a cost-effective alternative for real-time pathogen 
and syndromic surveillance of unexpected disease 
patterns including RSV infection.

INTRODUCTION
COVID-19 is an infectious disease caused 
by the respiratory SARS-CoV-2 virus. The 
COVID-19 pandemic caused significant 
morbidity and mortality in the USA and world-
wide. The COVID-19 pandemic disrupted 
seasonal patterns of other respiratory virus 
infections, including respiratory syncytial 
virus (RSV), influenza virus, adenovirus, 
enterovirus, rhinovirus, human metapneu-
movirus, human parainfluenza virus and virus 
infection-associated diseases including acute 
respiratory illness, pneumonia, bronchiolitis, 
asthma and chronic obstructive pulmonary 

KEY POINTS
	⇒ Question What are the long-term trends and recent 
seasonality pattern changes in medically attended 
respiratory syncytial virus (RSV) infections in chil-
dren aged 0–5 years in the USA?

	⇒ Findings This population-based cohort study of 
29 013 937 medical visits for children aged 0–5 
years found that the monthly incidence rate of first-
time medically attended RSV infections followed a 
consistent seasonal pattern during 2010–2019, the 
seasonal pattern was significantly disrupted during 
the COVID-19 pandemic. The seasonal variation dis-
appeared in 2020, returned in 2021 but started ear-
lier and reached a historical high rate of 2182 cases 
per 10 000 000 person-days in November 2022.

	⇒ Meaning These data suggest that COVID-19 pan-
demic contributed to the disrupted seasonality and 
the 2022 surge of paediatric RSV cases that need-
ed medical attention. This study demonstrates the 
potential of electronic health records as a cost-
effective alternative for real-time surveillance of un-
expected disease patterns including RSV infection.
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disease.1 These disruptions to the seasonal patterns of 
non-SARS-CoV-2 respiratory virus infections during the 
COVID-19 pandemic are attributable for multiple factors 
including the implementations of non-pharmaceutical 
interventions, change in human behaviours, viral inter-
ferences, immunity debt and waning population-level 
immunity.1–4 COVID-19 infection may also play a role 
in the circulation patterns of other respiratory viral 
infections. COVID-19 has long-term adverse effects on 
children5 6 and on multiple-organ systems including 
the immune and respiratory systems.7–11 Individuals 
infected with COVID-19 can have long-lasting changes 
in both innate and lymphocyte-based immune func-
tions,7 8 12 which are engaged in defence against respira-
tory viruses.13 14

RSV is a common respiratory virus and a leading cause 
of lower respiratory tract infection in young children.15 
The COVID-19 pandemic disrupted RSV and other respi-
ratory viral infection patterns in the USA for 2020–2021.16 
Unusually early and high rates of hospitalisations with 
RSV infections were reported in 2022, particularly among 
the youngest children.17 18 Several studies from the USA 
and other countries reported disrupted seasonality of RSV 
infection during 2020–2021.16 19–23 However, it remains 
unknown of the long-term time trend and seasonality 
of medically attended first-time RSV infections and 
RSV-associated diseases including bronchiolitis among 
young children. Leveraging a nation-wide, federated, 
real-time database of electronic health records (EHRs) 
of 61.4 million patients in the USA, including 1.7 million 
children 0–5 years of age, we performed time-series anal-
yses to examine the time trend of medically attended 
RSV infections including both laboratory-confirmed RSV 
infections and RSV-associated diseases among young 
children in the USA from January 2010 through January 
2023.

METHODS
Database description
We used the TriNetX platform to access aggregated and 
de-identified EHRs of 61.4 million patients including 
1.7 million children 0–5 years of age from 34 healthcare 
organisations in the USA across 50 states, covering diverse 
geographic regions (31% in the Northeast, 13% in the 
Midwest, 42% in the South and 13% in the West), age, 
race/ethnic, income and insurance groups and clinical 
setting.24 The data used in this study were collected during 
22 February–5 March 2023 from the TriNetX ‘Research 
USA No Date Shift’ Network.

TriNetX, LLC is compliant with the Health Insurance 
Portability and Accountability Act (HIPAA). Any data 
displayed on the TriNetX Platform in aggregate form, 
or any patient-level data provided in a data set generated 
by the TriNetX Platform only contains deidentified data 
as per the deidentification standard defined in Section 
§164.514(a) of the HIPAA Privacy Rule. TriNetX built-in 
analytic functions (eg, incidence, prevalence, outcomes 

analysis, survival analysis, propensity score matching) 
allow for patient-level analyses, while only reporting 
population level data. The MetroHealth System, Cleve-
land OH, IRB determined research using TriNetX, in the 
way described here, is not Human Subject Research and 
therefore IRB exempt. We previously used the TriNetX 
platform to perform time-trend analyses and retrospec-
tive cohort studies in various populations25–42 including 
young children.25 33

TriNetX is a platform that deidentifies and aggregates 
EHR data from contributing healthcare systems, most of 
which are large academic medical institutions with both 
inpatient and outpatient facilities at multiple locations, 
across 50 states in the USA. TriNetX Analytics provides 
web-based and secure access to patient EHR data from 
hospitals, primary care and specialty treatment providers, 
covering diverse geographic locations, age groups, racial 
and ethnic groups, income levels and insurance types 
including various commercial insurances, governmental 
insurance (Medicare and Medicaid), self-pay/uninsured, 
worker compensation insurance, military/VA insurance 
among others.

Self-reported sex (female, male), race and ethnicity 
data in TriNetX come from the underlying clinical 
EHR systems of the contributing healthcare systems. 
TriNetX maps race and ethnicity data from the contrib-
uting healthcare systems to the following categories: (1) 
race: Asian, American Indian or Alaskan Native, Black 
or African American, Native Hawaiian or Other, White, 
Unknown race and (2) ethnicity: Hispanic or Latino, Not 
Hispanic or Latino, Unknown Ethnicity.

TriNetX completes an intensive data preprocessing 
stage to minimise missing values. All covariates are either 
binary, categorical (which expands to a set of binary 
columns) or continuous but essentially guaranteed to 
exist. Age is guaranteed to exist. Missing sex values are 
represented using ‘Unknown sex’. The missing data 
for race and ethnicity are presented as ‘unknown race’ 
or ‘unknown ethnicity’. For other variables including 
medical conditions, procedures, lab tests and socioeco-
nomic determinant health, the value is either present or 
absent so ‘missing’ is not pertinent.

Study population
The study population comprised children aged 0–5 years 
and children aged 0–1 year who had any medical visits 
within the TriNetx network healthcare organisations from 
1 January 2010 through 31 January 2023. Age was deter-
mined as of the calendar month of the medical visit. The 
status of RSV infection was based on 12 lab test codes and 
three disease clinical diagnosis codes (details in online 
supplemental material).

Statistical analysis
Incidence rate analysis
We used the TriNetX built-in functions ‘Incidence & 
Prevalence analytic’ to calculate monthly incidence rate 
of first-time RSV infections in children aged 0–5 years 
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and children aged 0–1 year separately. For a given time 
window (each calendar month in our study), the inci-
dence proportion denominator includes all and only 
those patients in the cohort under analysis (children ≤5 
years of age as of that month when they had a medical 
visit), whose fact record overlaps the time window by 
at least 1 day, whose fact record does not contain the 
event of interest (RSV in this study) during the lookback 
period. For this study, the lookback time was any time to 
1 day before the start of each month; therefore, we exam-
ined first-time medically attended RSV infections. The 
incidence proportion numerator includes all and only 
those patients who are in the denominator and whose 
record includes the event of interest on a date within 
the time window. For each month, the incidence rate 
denominator is the product of the number of patients in 
the incidence proportion denominator and the number 
of days covered by the time interval. The incidence rate 
numerator is equivalent to the incidence proportion 
numerator.

Time-series analysis
We used a linear time-series regression model with 
Fourier terms43 to model the time trend and seasonality 
of the prepandemic (January 2010 through December 
2019) RSV infections. Using the model, we predicted 
the monthly incident rate of RSV infection during the 
pandemic months (January 2020 through January 2023). 
The predicted monthly incidence rate was compared with 
the observed rate during the same period by calculating 
rate ratios and 95% CIs.

Comparison with the CDC reported weekly rates of RSV-
associated hospitalisations
The Centers for Disease Control and Prevention (CDC) 
Respiratory Syncytial Virus Hospitalization Surveil-
lance Network (RSV-NET) is a network that conducts 
population-based surveillance for laboratory-confirmed 
RSV-associated hospitalisations in 12 states based on 
voluntary reporting from state health departments.22 
Hospitalisation rates are calculated as the number of 
residents in a surveillance area who are hospitalised with 

Figure 1  Observed and expected monthly incidence rate of first-time medically attended RSV infections from 1 January 
2010 through 31 January 2023 among (A) children aged 0–5 years and (B) children aged 0–1 year. Monthly incidence rates 
were calculated as the number of incident cases per 1 000 000 person-days for each month. The blue vertical line marks the 
beginning of COVID-19 pandemic (January 2020). RSV, respiratory syncytial virus.
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laboratory-confirmed RSV divided by the total popula-
tion estimate for that area. RSV-NET surveillance began 
tracking RSV-associated hospitalisations in children in 
the 2018–2019 season. We downloaded the data from the 
RSV-NET Surveillance System for children aged 0–4 years 
of age.44 We compared the seasonality and time trends 
of the EHR-based monthly incidence rates of medically 
attended first-time RSV infection in children aged 0–5 
years of age with weekly rates of RSV-associated hospi-
talisation among children aged 0–4 years of age from 
October 2018 through January 2023.

Stratified analysis of seasonality
In this study, the medically encountered RSV infection 
was defined by 12 lab test codes and three disease clin-
ical diagnostic codes for RSV-associated diseases (details 
in online supplemental material). The clinical diagnosis-
based RSV infection included ‘Respiratory syncytial virus 
pneumonia’ (International Classification of Diseases, 
Tenth Revision (ICD-10) code J12.1), ‘Acute bronchiol-
itis due to respiratory syncytial virus’ (ICD-10 code J21.0) 
and ‘Respiratory syncytial virus as the cause of diseases 
classified elsewhere’ (ICD-10 code B97.4). We performed 
separate analysis for: clinical diagnosis-based RSV diseases 
(J12.1, J21.0, B97.4), positive lab test confirmed RSV 
infection (12 lab test codes) and RSV-associated bronchi-
olitis (J21.0). In addition, we also examined unspecified 
bronchiolitis (J21.9), which could be caused by other 
severe respiratory viruses such as influenza, to investigate 
whether the seasonality disruption was unique to RSV 
infection.

All statistical tests were conducted within the TriNetX 
Advanced Analytics Planform during 22 February 22–5 
March 2023, at significance set at p value <0.05 (two-
sided). Data and code (R statistical software V.4.2.2) for 
time-series analysis are available at https://github.com/​
liwang0904/RSV. R package V.4.4.4 was used for calcu-
lating rate ratios of incidence rates. All R packages are 
freely available.

Patient and public involvement
As the data were derived from patient records, there was 
no patient involvement.

RESULTS
Seasonal pattern of monthly incidence rate of medically 
attended RSV infection among young children in the USA 
during January 2010–January 2023
We examined EHR data from 29 013 937 medical visits 
for children aged 0–5 years (46.5% girls and 53.5% 
boys) and 13 169 955 medical visits from children aged 
0–1 year (46.4% girls and 53.6% boys) from 1 January 
2010 through 31 January 2023. From 2010 through 2019, 
the monthly incidence rate of medically attended RSV 
infection in children aged 0–5 years followed a consistent 
seasonal pattern: rising from September to November, 
peaking from December to January, then dropping from 

February to April, with sustained low rate during May to 
August (figure 1A).

During the COVID-19 pandemic, the seasonal pattern 
changed. In 2020, the seasonal variation disappeared, and 
the incidence rate was consistently low from April through 
December ranging from 13 to 20 cases per 1 000 000 
person-days. Compared with an expected December peak 
incidence rate of 770 cases per 1 000 000 person-days from 
the prepandemic trend, the incidence rate of 20 cases per 
1 000 000 person-days in December 2020 corresponded 
with a relative decrease of 97.4% (rate ratio or RR: 0.026, 
95% CI 0.017 to 0.040) (figure 1A).

In 2021, the seasonality returned but started earlier 
than expected. The incidence rate peaked in August, 
4 months earlier than the expected peak in December. 
In August, the incidence rate was 753 cases per 
1 000 000 person-days, corresponding with a relative 
decrease of 9.6% from the expected peak incidence 
rate (RR: 0.90, 95% CI 0.82 to 0.99). The RSV season 
in 2021 extended to 9 months (May 2021–January 
2022), longer than the expected 5 months in the 
winter (figure 1A).

In 2022 and January 2023, the seasonal pattern is similar 
to prepandemic years with a winter peak in November 
(2182 cases per 1 000 000 person-days), 1 month earlier 
and 143% higher than the expected December peak (897 
cases per 1 000 000 person-days) (RR: 2.43, 95% CI 2.25 to 
2.63). The incidence rate in May through November 2022 
was significantly higher than expected, corresponding to 
a related increase of 365%–1576%. The incidence rate 
returned to the expected level in December (RR: 1.08, 
95% CI 0.98 to 1.18). In January 2023, the incidence 
rate was 311 cases per 1 000 000 person-days, 33% lower 
than the expected rate (RR: 0.67, 95% CI 0.58 to 0.77) 
(figure 1A).

The incidence rate in children aged 0–1 year 
followed the same seasonal pattern as for children 
aged 0–5 years, but with higher rates. In 2022, the 
incidence rate peaked in November (3077 cases per 
1 000 000 person-days), representing a 96.4% increase 
from the expected December peak rate of 1569 cases 
per 1 000 000 person-days (RR: 1.96, 95% CI: 1.85 to 
2.09) (figure 1B).

Consistent time trend and seasonality between EHR-based 
incidence rate of medically attended RSV infection and 
CDC-reported RSV-associated hospitalisation among young 
children from October 2018 to January 2023
The CDC RSV-NET is a population-based surveillance 
network for laboratory-confirmed RSV-associated hospi-
talisations in 12 states covering almost 8% of the USA,22 
which began tracking RSV-associated hospitalisations in 
children during the 2018–2019 season. The time trend 
and seasonality of the EHR-based incidence rate of 
medically attended RSV infections in children aged 0–5 
years (figure  2A) are consistent with the CDC-reported 
RSV-associated hospitalisation in children aged 0–4 years 
(figure 2B): low RSV infection during 2020, early shift of 
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the RSV season in 2021, surge in 2022 winter and decline 
in January 2023. In the prepandemic 2018–2019 seasons, 
the peak of medically attended RSV infection preceded 
the RSV-associated hospitalisations. In the 2021–2022 
seasons, the peaks were aligned.

Stratified analysis by RSV severity: positive lab test RSV 
infection, RSV-associated diseases, RSV-associated 
bronchiolitis and unspecified bronchiolitis
During the 2022 peak season in November and December, 
clinically diagnosed RSV diseases had the highest 

Figure 2  Time trend and seasonality of (A) EHR-based monthly incidence rate of first-time medically attended RSV infection 
among children aged 0–5 years from 1 October 2018 to 31 January 2023 and (B) the CDC reported rate of RSV-associated 
hospitalisations among young children aged 0–4 years from 1 October 2018 to 31 January 2023. CDC, Centers for Disease 
Control and Prevention; EHR, electronic health record; RSV, respiratory syncytial virus.
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incidence rate in children aged 0–5 years, followed by 
positive lab test-confirmed RSV and RSV-associated bron-
chiolitis, all reaching a historically high rate. For compar-
ison, the peak incidence rate of unspecified bronchiolitis 
in 2022 was similar to that from the prepandemic period of 
2015–2019 but higher than in 2020 and 2021 (figure 3A). 
Starting in 2015, there was a marked increase in inci-
dence rate of unspecified bronchiolitis cases (figure 3A). 
Among children 0–1-year old, clinically diagnosed RSV 
diseases had the highest incidence rate during the 2022 
RSV peak season, followed by RSV-associated bronchiolitis 
and positive lab test-confirmed RSV, all of which reached 
a historically high rate (figure 3B). On the other hand, 
the rate of unspecified bronchiolitis in 2022 was similar 
to that during the prepandemic period of 2015–2019. In 
summary, these stratified analyses of different indicators 
showed differential trends between RSV infection and 
non-RSV respiratory viral diseases, indicating the speci-
ficity of the 2022 surge in RSV infection children.

DISCUSSION
In this study, we focused on medically attended RSV 
infections, which was based on the presence of clinical 
diagnosis codes for RSV-associated diseases, including 
pneumonia and bronchiolitis or positive lab test results 
for RSV infections that are documented in patient’s EHR 
and required medical care or hospitalisation. Children 
with mild infections are often not sick enough to present 
to a healthcare setting. Even in a healthcare setting, most 
providers do not test for RSV unless the patient is being 
hospitalised. Therefore, these medically attended RSV 
infections are more likely severe RSV infections. In fact, 
among the 19 936 incident cases of medical attended 
RSV cases occurred in children aged 0–5 years during 
October 2022–December 2022, 14 103 (70.7%) were RSV-
associated diseases, including RSV-associated bronchiol-
itis (54.5%). In this study, we used first-time medically 
attended RSV infections in order to not double count 
two different clinical visits for the same RSV infection, 

Figure 3  Stratified analysis of monthly incidence rate of first-time medically attended RSV infection from 1 January 2010 
through 31 January 2023 among (A) children aged 0–5 years and (B) children aged 0–1 year. Monthly incidence rates were 
calculated as the number of incident cases per 1 000 000 person-days for each month. The blue vertical line marks the 
beginning of COVID-19 pandemic (January 2020). RSV infection was stratified by clinical diagnosis (J12.1, J21.0, B97.4), 
positive lab tests (12 lab-test codes), RSV-associated bronchiolitis (J21.0). Unspecified acute bronchiolitis (J21.9), which could 
be caused by other severe respiratory viruses such as influenza, was also shown. RSV, respiratory syncytial virus.
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since it is difficult to discern whether two close RSV visits 
recorded in patient EHRs were for two different or the 
same RSV infection.

In 2020, the incidence rate of RSV infection was 
low throughout the year, which is likely due to non-
pharmaceutical interventions such as lockdown, masking 
and social distancing that prevented RSV from spreading. 
Computational models that simulated non-pharmaceutical 
interventions and associated immunity debt predicted a 
large outbreak in the 2021 winter.45 46 However, our data 
showed that the seasonal pattern returned in 2021, but 
the incidence rate was lower for severe diseases, including 
RSV-associated bronchiolitis than expected. Positive lab 
test-confirmed RSV infection reached prepandemic levels 
for children aged 0–1 year and was higher for children 
aged 0–5 years. Certain COVID-19 preventative measures 
remained in place in 2021 that limited the spread of 
RSV infections. In April 2022, the CDC lifted the mask 
mandate but still recommended that people wear masks 
at public transportation settings.47 Interestingly, very 
young children aged 0–1 year (as of 2021), many of whom 
were born after 2020, also showed increased RSV infec-
tion in 2021. Waning maternal immunity due to low RSV 
exposure during the COVID-19 pandemic and the conse-
quent decrease in transplacental RSV antibody transfer 
may have contributed to increased RSV infections in 2021 
compared with 2020. However, RSV infections in 2021 did 
not reach the levels in 2022, largely because of the preven-
tive measures and fewer COVID-19-infected children.

In 2022, medically attended RSV infection including 
both clinically diagnosed severe RSV diseases and posi-
tive lab test-confirmed infections reached a historically 
high rate, higher for RSV diseases than the positive lab 
test-confirmed RSV infection. Among children aged 
0–1, the peak incidence rate of RSV-associated diseases 
in November 2022 was 47% higher than lab test-
confirmed RSV. These data suggest that the 2022 RSV 
surge was disproportionately driven by more severe cases 
of RSV diseases, which could not be fully explained by 
possibility of increased testing practices, awareness or 
transmission through day-care or siblings alone. While 
non-pharmaceutical interventions in 2021 and immu-
nity debt might have contributed to the increased rate of 
RSV infection, these factors alone could not fully explain 
the huge surge in November 2022, representing 4–5 
times as many severe RSV-associated diseases as in 2021. 
For children aged 0–1 year (as of 2022), if the immune 
debt due to waning maternal immunity was the main 
contributor, we would expect that the level of RSV infec-
tion in 2022 to be similar to that in 2021. Instead, the 
peak incidence rate of severe RSV diseases in children 
aged 0–1 year was 2285 cases per 1 000 000 person-days 
in November 2022, a 161% increase compared with the 
peak rate of 874 cases per 1 000 000 person-days in August 
2021. These data suggest that together with the effects of 
RSV-specific immunity debt and other factors, the large 
buildup of COVID-19-infected children and the potential 
long-term adverse effects of COVID-19 on the immune 

and respiratory systems7–11 may have contributed to the 
2022 winter surge of severe RSV diseases. Future work is 
warranted to examine whether prior COVID-19 infection 
was associated with increased risk for medically attended 
RSV infections while accounting for other risk factors.

RSV is the most common virus associated with bronchi-
olitis. However, many other viruses cause bronchiolitis, 
including human rhinovirus, coronavirus, metapneu-
movirus and adenovirus.48 In the winter of 2015, there 
was a marked increase in incidence rate of unspecified 
bronchiolitis, which remained stable from 2015 through 
2019. Starting in 2017–2018, there was an increase in 
the incidence rate of lab test-confirmed RSV but was 
not accompanied by a proportional increase in clinically 
diagnosed RSV diseases until in 2019–2020. The under-
lying reasons for these changes remain unknown but 
may be attributable to advances in genomic surveillance, 
increased detection of respiratory viruses in the labora-
tory, the emergence of new viral strains, increased aware-
ness, among others. The linear time-series regression 
model used a linear term to model the increasing time 
trend; however, the observed peak incidence rate of RSV 
in 2022 was 143% higher than expected, suggesting that 
these factors may not be the sole contributing factor for 
the 2022 surge.

Several studies from the USA and other countries 
reported disrupted seasonality of RSV infection during 
2020–2021.16 19–23 Our study is the first to report the long-
term time-series data of medically attended first-time RSV 
infection among young children from 2010 to 2023. We 
show that our EHR-based incidence rate of medically 
attended RSV infection corresponds closely with the 
CDC-reported RSV-associated hospitalisations. In addi-
tion, our study provides information that is complemen-
tary to the CDC data. First, the EHR-based data reported 
both laboratory-confirmed cases and RSV-associated 
diseases, which allowed use to perform separate analyses 
for different types of RSV infection and compared with 
unspecified bronchiolitis. Second, our study population 
was drawn from a nation-wide database of EHRs collected 
in diverse clinical settings across 50 states in the US, repre-
senting demographically and clinically diverse RSV cases. 
The database also contains longitudinal patient data of 
more than 20 years, which allowed us to build robust time-
series models. The CDC RSV-NET began data collection 
in children in 2018 based on voluntary reporting from 
state health departments. The EHR database is updated 
daily, which allows for real-time surveillance. Together, 
these complementary data resources provide a compre-
hensive overview of updated RSV activity and outcomes at 
both medical and general population levels in the USA.

Currently, the changes in the epidemiology of RSV 
especially the unusual surge in 2022 remain unknown. 
Multiple factors may have contributed to RSV circulation 
and its associated diseases in the community, including 
non-pharmaceutical interventions, change in human 
behaviours, viral interferences, immunity debt, waning 
population-level immunity and the long-term adverse 
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effects of COVID-19 infection on the immune and respi-
ratory systems. While non-pharmaceutical interventions 
have been largely lifted, other factors may still play a signif-
icant role, which makes the postpandemic monitoring of 
respiratory virus infections necessary and complicated.

Limitations
Our study has several limitations: first, the paediatric 
population from the TriNetX network are those who 
had medical encounters with healthcare systems that 
contribute data to TriNetX. Though the population 
is large (1.7 million children aged 0 to 5 years in our 
study), they do not necessarily represent the entire US 
population. Although our study showed a time trend 
that is well-aligned with that from the CDC population-
based surveillance data, results from this study need to 
be validated in other populations. Second, though the 
EHR data were drawn from 34 healthcare organisations 
across 50 states, covering diverse geographic regions, we 
were unable to further break down the trend patterns 
by region due to TriNetX’s deidentification restrictions. 
Third, this is a retrospective cohort study of monthly 
incidence of medically attended RSV infections based on 
analysing patient EHRs and there may be overdiagnosis/
misdiagnosis/underdiagnosis of RSV infection and asso-
ciated diseases in patient EHRs.

CONCLUSIONS
The findings show the disrupted seasonality and histor-
ically high surge of paediatric RSV cases that needed 
medical attention during the COVID-19 pandemic. 
Our study demonstrates the potential of EHRs as a cost-
effective alternative for real-time pathogen and syndromic 
surveillance of unexpected disease patterns including 
RSV infection. Further studies are needed to examine 
how pandemic-related factors including COVID-19 infec-
tions contribute to the 2022 RSV surge among young chil-
dren and how preventive measures such as vaccinations 
would be beneficial in preventing severe RSV infection 
and associated diseases.
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Table 1: Clinical diagnosis codes (based on 10th revision of the International Statistical 

Classification of Diseases and Related Health Problems or ICD-10 ) and lab-test codes (based on 

Logical Observation Identifiers Names and Codes or LOINC) used to determine the status of 

medically attended RSV infections in the TriNetX database. 

Variables Name, code Data type 

RSV infection 

 Respiratory syncytial virus RNA [Presence] 

in Specimen by NAA with probe detection 

(LOINC code: 40988-8) 

 

 Respiratory syncytial virus RNA [Presence] 

in Nasopharynx by NAA with probe 

detection (LOINC code 76089-2) 

 

 Respiratory syncytial virus RNA [Presence] 

in Nasopharynx by NAA with non-probe 

detection (LOINC code 82176-9) 

 

 Respiratory syncytial virus RNA [Presence] 

in Respiratory specimen by NAA with probe 

detection (LOINC code 92131-2) 

 

 Respiratory syncytial virus RNA [Presence] 

in Isolate by NAA with probe detection 

(LOINC code 60271-4) 

 

 Respiratory syncytial virus RNA [Presence] 

in Upper respiratory specimen by NAA with 

probe detection (LOINC code 85479-4) 

 

 Respiratory syncytial virus Ag [Presence] in 

Specimen 

(LOINC code 31950-9) 

 

 Respiratory syncytial virus Ag [Presence] in 

Nasopharynx by Rapid immunoassay  

(LOINC code 72885-7) 

 

 Respiratory syncytial virus Ag [Presence] in 

Nose 

(LOINC code 33045-6) 

 

 Respiratory syncytial virus Ab [Presence] in 

 

 

 

 

 

 

 

 

positive/negative 

(LOINC lab result 

code) 

 

present/absent (ICD-

10 diagnosis code) 
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Serum 

(LOINC code 33390-6) 

 

 Respiratory syncytial virus Ag [Presence] in 

Specimen by Immunoassay 

(LOINC code 5876-8 

 

 Respiratory syncytial virus Ag [Presence] in 

Specimen by Immunofluorescence 

(LOINC code 5877-6) 

 

 Respiratory syncytial virus as the cause of 

diseases classified elsewhere (ICD-10 

code: B97.4) 

 

 Respiratory syncytial virus pneumonia (ICD-

10 code: J12.1) 

 

 Acute bronchiolitis due to respiratory 

syncytial virus  

             (ICD-10 code: J21.0) 

Bronchiolitis, 

non-specific 

 

 Acute bronchiolitis, unspecified 

(ICD-10 code J21.9) 
present/absent 
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