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Abstract

Introduction: Pediatric community-acquired pneu-
monia typically occurs at a rate of approximately 20
visits per 1,000 children in the population. Multiple re-
ports and data from the Centers for Disease Control
and Prevention (CDC) have highlighted a rise in Myco-
plasma pneumoniae cases across the United States over
the last 2 years, particularly among young children. We
aimed to see if our Pediatric After Hours Care (AHC)
clinics also experienced a concurrent rise in pneumonia
diagnoses.

Methods: This institutional review board-exempted,
retrospective review analyzed pneumonia diagnoses
from chest radiograph (CXR) reports in Pediatric AHC
from November 1, 2022, to November 30, 2024. To ac-
count for variations in clinic volume, pneumonia dia-
gnoses by CXR were normalized to both the total
number of visits and the total number of CXRs ordered.
CXR utilization was normalized to the total number of
visits. Monthly trends in these rates were analyzed. Lin-
ear regression was used to assess changes in pneumonia

diagnoses as a percentage of visits, with statistical sig-
nificance set at p<0.05.

Results: Percentage of visits with a diagnosis of pneu-
monia by CXR showed a significant upward trend from
0.4% to 1.6% (R?=0.68, p=0.0000008). Percentage of
CXRs with pneumonia peaked in March-May 2024 be-
fore declining, whereas pneumonia diagnoses by CXR
as a percentage of total visits remained high.
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Conclusion: We have seen a statistically significant in-
crease in pneumonia diagnoses by CXR as a percentage
of visits over the past 2 years, aligning with a national
rise in Mycoplasma pneumonia. The divergence between
pneumonia/CXR and pneumonia/visit ratios likely re-
flects change in ordering practices with an increased
number of CXR/visit.

Introduction

ediatric community-acquired pneumonia (CAP)

poses a significant health burden, with an estimated

incidence of approximately 20 visits per 1,000 chil-
dren in the general population.! Throughout the world,
pneumonia is a major source of morbidity and mortality
in children younger than 5 years old.> While CAP gen-
erally has a benign course, it can lead to various com-
plications, including hospitalization, necrosis, sepsis,
pleural effusions, abscesses, and empyema.?

Viruses are the most common etiology of CAP in
neonates through age S years.*’ Streptococcus pneumoniae
is the most common typical bacterial cause of CAP in
children of all ages. Mycoplasma pneumoniae, the most
common atypical bacterial pathogen, is especially prev-
alent in children over 5 years old and accounts for up
to 40% of CAP cases in this age group.®’ Furthermore,
epidemics of Mycoplasma pneumoniae may occur every
4-7 years and result in a several-fold increase in inci-
dence, likely secondary to waning of herd immunity
and new subtypes.®

Reports from the Centers for Disease Control and
Prevention (CDC) and several state and local health
departments over the last 2 years have drawn attention
to a notable surge in cases of Mycoplasma pneumoniae
across the United States. This increase has been par-
ticularly noted among young children, a population
susceptible to severe respiratory infections.”!* Ad-
ditionally, a recent study in Denmark observed a 3-fold
increase in Mycoplasma pneumoniae infections and hos-
pitalizations between 2023-2024 compared with the
pre-COVID-19 respiratory infection seasons, likely sec-
ondary to a decline in the Mycoplasma pneumoniae herd
immunity during the COVID-19 pandemic.!3

We aimed to determine if our Pediatric After Hours
Care (AHC) clinics experienced a concurrent increase
in the number of pneumonia diagnoses via chest ra-
diograph (CXR) during the rising prevalence of Myco-
plasma pneumoniae.

CXRs are not routinely necessary to confirm the dia-
gnosis of suspected CAP in children with mild, uncom-
plicated lower respiratory tract infections,'* but they
remain useful in specific clinical contexts. A negative
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Figure 1. Age Distribution of Pediatric Patients With

CXR-Diagnosed Pneumonia
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The bar chart shows the number of pediatric patients dia-
gnosed with pneumonia by chest radiograph, grouped by clin-
ically relevant age ranges (standard pediatric developmental
categories).

CXRin a child with a low clinical suspicion of bacterial
pneumonia has a high negative predictive value, and
these children can often be safely observed without an-
tibiotic therapy.’ For this reason, the proportion of
children with radiographically confirmed CAP can pro-
vide a consistent and objective measure of CAP disease
burden within the community.” This is especially true
in multiprovider urgent care clinics, in which clinical
diagnoses can be documented inconsistently. In this
context, diagnoses of pneumonia by CXR offer a repro-
ducible means to assess pneumonia incidence over time.

Methods

This study was conducted within a large academic
health system located in the southeastern United States.
Our Pediatric AHC group is comprised of approximately
15 providers (physicians and nurse practitioners) and
supports around 35,000 patient encounters annually.
Pediatric AHC services are provided across 3 dedicated
clinic sites, all situated within the same metropolitan
area. These clinics operate outside of traditional primary
care office hours to provide acute care services for pedi-
atric patients.

This study was deemed exempt from institutional re-
view board review due to its retrospective nature. This
retrospective cohort study analyzed pneumonia dia-
gnoses identified on CXRs within the Pediatric AHC
clinics from November 1, 2022, to November 30, 2024.

CXR reports were retrieved from the institution’s radi-
ology information system (mPower, Nuance, Microsoft).
Only CXRs obtained from the AHC locations during AHC
clinic operating hours were included; this number served
as the basis of the total number of CXRs ordered.
Although we could not directly confirm the clinical indi-
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cation for each CXR, in the AHC locations, these studies
are overwhelmingly ordered to evaluate suspected lower
respiratory tract infection and to assess for possible pneu-
monia; therefore, the denominator is expected to pri-
marily represent children evaluated for suspected pneu-
monia. Natural language processing capabilities of the
system were utilized to extract the number of CXRs that
were considered positive for pneumonia. Patient
encounters were tallied via an analytics tool within the
electronic health record (EMR) (SlicerDicer, Epic Systems).

To account for potential variations in clinic volume
over time, pneumonia diagnoses were normalized in 2
ways:

1. Pneumonia rate per visit: The number of pneu-
monia diagnoses on CXR was divided by the total
number of patient visits during the corresponding
month.

2. Pneumonia rate per CXR: The number of pneu-
monia diagnoses on CXR was divided by the total
number of CXRs performed during the correspon-
ding month.

Similarly, CXR utilization was normalized by dividing
the total number of CXRs performed by the total
number of patient visits each month.

Monthly trends in these normalized rates (pneu-
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monia rate per visit, pneumonia rate per CXR, and CXR
utilization rate) were analyzed. Linear regression analysis
was employed to assess changes in the pneumonia rate
per visit over the study period. Statistical significance
was set at p<0.05.

Results

Between November 1, 2022, and November 30, 2024,
there were a total of 66,229 encounters in the Pediatric
AHC clinics and 5,636 CXRs performed.

A total of 649 patients with a positive CXR for pneu-
monia were included in the study. Of these, 52%
(n=335) were male and 48% (n=314) were female. The
mean age of the cohort was 5.3 years (standard devi-
ation 3.85 years), with a median age of 4 years. Patient
ages ranged from O to 20 years. Age distribution is in-
cluded in Figure 1.

There was a significant upward trend in the percentage
of patient visits with a pneumonia diagnosis based on
CXR findings during the study period. The percentage
of visits with a pneumonia diagnosis identified on CXR
increased from 0.4% to 1.6% (Figure 2), demonstrating
a substantial rise in the prevalence of radiographically
confirmed pneumonia within our AHC clinics. This trend
was statistically significant (R?=0.68, p<0.001).
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Further examination of the data revealed a dynamic
pattern in the prevalence of positive CXR findings. The
percentage of positive CXRs exhibited a peak during the
period of March to May 2024, suggesting a potential sea-
sonal or episodic increase in pneumonia cases. However,
despite a subsequent decline in the percentage of positive
CXRs, the overall percentage of visits with a pneumonia
diagnosis remained elevated throughout the study period
(Figure 3), indicating a sustained increase in pneumonia
prevalence within our patient population.

Discussion

This retrospective study demonstrated a significant in-
crease in the proportion of patient visits with radio-
graphically confirmed pneumonia within our pediatric
AHC clinics over a 2-year period. This finding aligns
with national and international reports highlighting a
surge in Mycoplasma pneumoniae infections during this
time period. The observed peak in positive chest radio-
graphs during the spring of 2024 suggests a potential
seasonal variation in the prevalence of respiratory in-
fections, a phenomenon commonly observed with
many infectious diseases.

The sustained elevation in pneumonia diagnoses, de-
spite a decline in the proportion of positive CXRs after
the spring peak, likely reflects a lowering of the thres-
hold for ordering CXRs. In threshold models of dia-
gnostic testing, clinicians are more likely to order a test
when the estimated pretest probability rises.'® When
pneumonia is perceived as more prevalent, less severe
symptoms may prompt more CXRs to be ordered,
thereby lowering CXR yield. This kind of threshold
shift can be driven by cognitive shortcuts such as the
availability heuristic (judging the likelihood of a dia-
gnosis by how easily similar cases come to mind) and
recency bias (the tendency for recent clinical experi-
ences to disproportionately influence subsequent judg-
ments).!”!8 For example, in a large emergency depart-

ment study, physicians were about 15% more likely to
test for pulmonary embolism in the 10 days after dia-
gnosing a pulmonary embolism.!”

Limitations

This study has several limitations. As a retrospective
analysis, it is subject to inherent limitations of data
availability. Our definition of pneumonia relied on CXR
reports, which likely underestimated the true burden
of disease for several reasons. First, many cases of pneu-
monia in otherwise well-appearing children can be dia-
gnosed clinically without obtaining a CXR, consistent
with current pediatric guidelines that discourage routine
imaging in mild, uncomplicated cases.!> Second, CXR
may have limitations in detecting certain types of pneu-
monia.® Atypical bacterial pneumonia is less likely than
typical bacterial pneumonia to demonstrate focal con-
solidation on CXR and is more likely to have a reticular
pattern with peribronchial cuffing.!#!? As a result, our
approach almost certainly excluded some clinically dia-
gnosed or radiographically occult pneumonia. However,
focusing on CXR-confirmed pneumonia provided a
standardized, reproducible outcome measure across en-
counters in our pediatric AHC clinics. Furthermore, the
study did not investigate the specific etiologies of pneu-
monia (viral, typical bacterial, or atypical bacterial),
limiting our ability to draw definitive conclusions about
the drivers of the observed increase. Additionally, as a
single center study, this may limit the generalizability
of the findings.

Despite these limitations, this study highlights a trend
of increased pneumonia prevalence within our pediatric
AHC clinics. These findings underscore the importance
of continued surveillance of respiratory infections in
the pediatric population, particularly during periods of
increased community transmission. Further research is
warranted to investigate the specific etiologies of pneu-
monia, identify risk factors for severe disease, and eval-

Figure 2. Monthly Percentage of Visits With CXR-Confirmed Pneumonia
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The line graph shows the monthly percentage of total pediatric after-hours clinic visits that resulted in a pneumonia diagnosis con-
firmed by chest radiograph, from November 2022 to November 2024. A linear trend line is included.
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Figure 3. Monthly CXR-Utilization and Pneumonia Diagnoses Among Pediatric After Hours Clinic Visits
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The grouped bar chart shows 3 monthly metrics among pediatric after-hours clinic visits from November 2022 through November

uate the effectiveness of current prevention and treat-
ment strategies.

Conclusion

This study found a significant increase in pneumonia
diagnoses confirmed by CXR among children visiting
our AHC clinics over 2 years, mirroring a national and
international rise in Mycoplasma pneumoniae infections.
Continued surveillance to determine if this trend per-
sists is crucial, along with further investigation into the
factors driving this increase. B
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