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Background. The role of adjunct systemic corticosteroid therapy in children with community-acquired
pneumonia (CAP) is not known. The objective was to determine the association between adjunct systemic
corticosteroid therapy and treatment failure in children who received antibiotics for treatment of CAP in the
outpatient setting.
Methods. The study included a retrospective cohort study of children, aged 1–18 years, with a diagnosis of
CAP who were managed at an outpatient practice affiliated with Geisinger Health System from January 1, 2008
to January 31, 2010. The primary exposure was the receipt of adjunct corticosteroid therapy. The primary
outcome was treatment failure defined as a respiratory-associated follow-up within 14 days of diagnosis in
which the participant received a change in antibiotic therapy. The probability of receiving adjunct systemic
corticosteroid therapy was calculated using a matched propensity score. A multivariable conditional logistic
regression model was used to estimate the association between adjunct corticosteroids and treatment failure.
Results. Of 2244 children with CAP, 293 (13%) received adjunct corticosteroids, 517 (23%) had underlying
asthma, and 624 (28%) presented with wheezing. Most patients received macrolide monotherapy for their CAP
diagnosis (n = 1329; 59%). Overall, treatment failure was not associated with adjunct corticosteroid treatment
(odds ratio [OR], 1.72; 95% confidence interval [CI], 0.93 and 3.19), but the association was statistically
significant among patients with no history of asthma (OR, 2.38; 95% CI, 1.03 and 5.52), with no statistical
association among patients with a history of asthma.
Conclusion. Adjunct corticosteroid therapy was associated with treatment failure among children diagnosed
with CAP who did not have underlying asthma.
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Community-acquired pneumonia (CAP) is the most com-
mon serious infection of childhood, with as many as
1.5 million children diagnosed in the outpatient setting in
the United States each year [1].Treatment of CAP for a sus-
pected bacterial cause includes antibiotics. The pathophys-
iology of bacterial CAP involves a complex inflammatory
response that may also be mitigated by adjunct corticoste-
roid therapy [2-4].

Previous studies in children hospitalizedwith CAP suggest
that the addition of systemic corticosteroid therapy may
improve outcomes in those with severe Mycoplasma

pneumoniae infection [5, 6] and in those patients who
receive β-agonist therapy (as a surrogate for underlying
asthma) because atypical organisms and underlying asthma
can cause diffuse inflammation in the lower airway [7].
A recent review on the efficacy of corticosteroids in the
management of CAP in both children and adults who
were hospitalized found that patients who presented with
a more severe disease were more likely to benefit from
adjunct corticosteroid therapy compared with patients
who presented with mild or moderate disease [8]. Pediatric
patients who require hospitalization may differ in their level

Original Article

Journal of the Pediatric Infectious Diseases Society, Vol. 4, No. 1, pp. 21–7, 2015. DOI:10.1093/jpids/piu017
© The Author 2014. Published by Oxford University Press on behalf of the Pediatric Infectious Diseases Society.
All rights reserved. For Permissions, please e-mail: journals.permissions@oup.com.

D
ow

nloaded from
 https://academ

ic.oup.com
/jpids/article/4/1/21/920165 by guest on 23 M

ay 2023



of disease severity than their counterparts who are treated in
the outpatient setting. Therefore, in an otherwise healthy
population of children diagnosed with CAP, it is unclear
whether adjunct corticosteroids would be beneficial in fight-
ing the infection or whether it would impair immune func-
tion and delay clearance of infection. The objective of this
multicenter analysis was to determine whether the addition
of corticosteroid therapy to standard antibiotic management
is associated with decreased rates of treatment failure among
children presenting with CAP in the ambulatory setting.

METHODS

Data Source

This retrospective cohort study enrolled patients from the
outpatient pediatric practices affiliated with the Geisinger
Health System (GHS), which provides primary care to a
31-county region in Central and Northeastern Pennsylvania.
The primary care population of the GHS is similar to the
regional resident population. The predominantly rural
area is served by over 50 primary care clinics and 3 acute
care hospitals. The Geisinger Health System uses EpicCare
Electronic Health Records (EHR) (Epic Systems Corporation,
Verona, WI) for all of their primary care and specialty clin-
ic appointments, urgent care and emergency department
(ED) visits, and hospitalizations. This integrated records
system allows for thorough data collection at initial and
follow-up visits from any site (eg, at their primary care clin-
ic or the ED) within the GHS. This study has been ap-
proved by the Cincinnati Children’s Hospital Medical
Center and GHS Institutional Review Boards with awaiver
of informed consent.

Patients
Children, ages 1–18 years, whose index visit within the
GHS network was during January 1, 2008 to January
31, 2010 and had an initial clinical diagnosis of CAP in
the outpatient setting were eligible for this study. An
episode of CAP was defined as 14 days from the index
visit; therefore, the same subject may have contributed
more than 1 episode. However, repeated subjects occurred
in only 8% of the patients in our total cohort of patients,
the majority of which had 2 episodes of pneumonia within
the study time frame. Because each episode of pneumonia
had the potential for different treatment disease, the epi-
sodes were analyzed as unique observations. Subjects
were included if they had a diagnosis of CAP identified
by ICD-9 CM diagnosis codes (480, 482.3, 482.8, 482.9,
483, and 486) and verified by EHR review based on the
documented presence of signs and symptoms of lower
respiratory tract infection (eg, fever, rales, wheezing,
retractions) and a physician diagnosis of CAP.

Children with immunocompromising conditions (eg,
primary immune deficiency) or chronic medical conditions
other than asthma that predispose them to severe or recur-
rent CAP (eg, cystic fibrosis) were excluded (n = 100) using
a previously reported classification method [9]. Children
less than 1 year of age were excluded to minimize misclas-
sification of bacterial pneumonia, because these children
experience a higher rate of viral respiratory infections (eg,
bronchiolitis) that can be difficult to distinguish clinically
from bacterial pneumonia. In addition, patients who did
not receive antibiotics (n = 375) or who received antibiotics
(eg, doxycycline) inconsistent for treatment of CAP (n = 98)
when initially diagnosed with pneumonia were excluded
because it is more likely that these patients were either sus-
pected of having a viral etiology or were receiving antibiot-
ics for another reason, respectively.

Children with asthma were identified as having had an
ICD-9 diagnosis code of 493–494 during any outpatient
visit before the initial date of diagnosis for CAP. Inhaled
corticosteroids (eg, budesonide) given at the time of diag-
nosis for CAP were included as a separate variable. Due
to the higher prevalence of respiratory infections from
November through March in the Northeastern United
States, we defined respiratory season as the occurrence of
the initial diagnosis of CAP within that time period.

Treatment Measures
The primary exposure for this study was the receipt of ad-
junct systemic corticosteroid therapy at the initial visit
when CAP was diagnosed. Adjunct systemic corticosteroid
therapy was defined by receipt of methylprednisone, dexa-
methasone, prednisone, or prednisolone.

Measured Outcome
The primary outcome measure for this study was treatment
failure. Treatment failure was defined as a respiratory
disease-associated follow-up visit accompanied by a chan-
ge in antibiotic therapy within 14 days of diagnosis, either
in the outpatient setting, in the ED, or during a hospital ad-
mission. Respiratory disease-associated follow-up visit
ICD-9 CM diagnosis codes included acute respiratory in-
fections, tachypnea, cough, chest pain, and wheezing
(465.9, 786.06, 786.2, 786.50, and 786.07, respectively).
Scheduled follow-up (eg, referrals) or follow-up at spe-
cialty clinics were excluded.

Data Analysis
Categorical variables were described using counts and fre-
quencies and were compared across treatment groups using
χ2 tests. Because pneumonia can lead to increased wheez-
ing in children with a history of asthma and presentation
with wheezing is more likely to result in prescription of ad-
junct systemic corticosteroid therapy, the total cohort was
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stratified by asthma status to limit confounding by indica-
tion [10, 11].Within each strata, a propensity score model
was created because there were many variables that clini-
cians likely considered when prescribing adjunct cortico-
steroid therapy for CAP in the context of relatively few
outcomes (ie, treatment failures). Propensity score analysis
reduces the number of parameters needed in a multivari-
able model for proper adjustment when there are relatively
few outcomes [12].Matching treatment groups by propen-
sity score allows for treatment groups to be balanced with
respect to multiple covariates that are predictors of treat-
ment and may also be determinants of treatment failure,
thus eliminating or reducing confounding at the study de-
sign stage. The propensity score estimated the probability
of being prescribed adjunct corticosteroid therapy given a
set of baseline potential predictors: age, sex, race, insur-
ance, respiratory complaint documented (eg, cough, short-
ness of breath), receipt of albuterol, fever, season of
diagnosis, wheezing, crackles, retractions present at initial
diagnosis, antibiotic therapy received at initial diagnosis,
chest x-ray performed, and an interaction term between
antibiotic received and wheezing at presentation. The
final propensity score model’s calculated c statistics were
0.80 in the stratum without a history of asthma and 0.72
in the stratum with a history of asthma, which represent
good and adequate predictive accuracy, respectively [13].

The following matching scheme was used to maximize
covariate balance between treatment groups as well as
sample size: among patients with no history of asthma,
those who received systemic corticosteroids were matched
without replacement with patients who did not receive cor-
ticosteroids using a caliper of 0.04 (difference in the pre-
dicted probability of assignment to corticosteroids
between a patient actually receiving corticosteroids and
the matched patient who did not receive such treatment)
using a 1:7 matching ratio; whereas among patients with
history of asthma, those who received systemic corticoste-
roids were matched without replacement with patients
who did not receive corticosteroids using a caliper of
0.04, using a 1:1 matching ratio [14, 15]. The Cochran-
Mantel-Haenszel test was used to evaluate balance of the
matching procedure [16]. Specified calipers were chosen
in each stratum to obtain optimum balance within the
heterogeneous groups.

To evaluate the effect of adjunct corticosteroid therapy
on treatment failure, relative risks and their 95% confi-
dence intervals (CIs) were estimated from log-odds ratios
(ORs), and their standard errors were estimated by condi-
tional logistic regression models specifying treatment
failure as a binary dependent variable and adjunct cortico-
steroid treatment as a binary independent variable.

Adjusted matched models for practice location yielded
nearly identical estimates; therefore, we only present results
for the matched models described above. Statistical tests
were considered significant when the corresponding
P value was smaller than the conventional value of .05.
All statistical analyses were performed using SAS statistical
software (version 9.2; SAS Institute Inc., Cary, NC).

RESULTS

Study Cohort
There were 2244 patients in the cohort. School-aged chil-
dren, 6–18 years old, comprised over half the cohort (n =
1212; 54%); most patients were white (89%) and had pri-
vate insurance (69%). Patients with no history of asthma
made up 77% (n = 1727) of the total cohort (Table 1).
Within this stratum, adjunct corticosteroid therapy was
prescribed to 86 (5%) patients, and approximately half
of these patients presented with wheezing (n = 42; 49%).
A history of asthma was documented in 517 children
(23%).Within this group, 207 (40%) received adjunct cor-
ticosteroid therapy; among these, wheezing was present in
over half of the children (n = 127, 61%). Most patients
(1329 of 2244; 59%) were treated with macrolide mono-
therapy for their CAP diagnosis; differences in receipt of
macrolide monotherapy were not significant between cor-
ticosteroid recipients and nonrecipients in either stratum
(Table 1). Propensity score-matching within stratum
balanced the groups with regard to demographics, clinical
signs and symptoms, and treatment (Table 2). Once
matched, there were no statistically significant differences
between treatment groups in children with a history of
asthma; however, retractions remained statistically differ-
ent between treatment groups in children without a history
of asthma (Table 2).

Treatment Failure
Within 14 days of their initial CAP diagnosis, 105 of 2244
patients (5%) experienced treatment failure (Table 3).
Hospitalization occurred in 2 cases (1.9%), both in the
group with no history of asthma, and no additional pa-
tients received ED evaluation. In the overall matched
model, we found no statistically significant difference in
treatment failure in patients who received adjunct cortico-
steroids (OR, 1.72; 95% CI, 0.93 and 3.19) (Table 4).

Among patients with no history of asthma, patients who
were treated with adjunct corticosteroids had over twice
the risk of failing treatment in unadjusted analysis as
those who did not receive adjunct corticosteroids. In the
propensity-matched analysis, patients who received
adjunct corticosteroid therapy had 2-fold higher odds of
failing treatment compared with patients who did not
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receive adjunct corticosteroids (OR, 2.38; 95% CI, 1.03
and 5.52) (Table 4).
Among patients with a history of asthma, 17 patients

(3%) failed treatment (Table 3). Those who received ad-
junct corticosteroid therapy had higher odds of failing
treatment compared with patients who did not receive ad-
junct corticosteroids; however, this association was not
statistically significant (OR, 1.12; 95% CI, .43 and 2.92)
(Table 4).

DISCUSSION

This multicenter retrospective study examined the associa-
tion of adjunct systemic corticosteroid therapy in children
diagnosed with CAP in the outpatient setting. Among chil-
dren without asthma, adjunct corticosteroid therapy was
associated with an increase in treatment failure for CAP;
in contrast, therewere no statistically significant differences

in treatment failure between corticosteroid recipients and
nonrecipients with underlying asthma. Our findings sug-
gest that in children without an underlying condition of
asthma, adjunct corticosteroid therapy is not beneficial
for CAP and may increase the likelihood of treatment
failure.

Corticosteroids inhibit the migration of neutrophils from
blood vessels and down-regulate many proinflammatory
cytokines released during acute infection [3, 17, 18].
Because corticosteroids may reduce inflammatory activa-
tion, they may serve as an important adjunct therapy for
CAP in children with asthma. In children without asthma,
the addition of corticosteroid therapy for CAP may be
harmful by blunting the inflammatory response to infec-
tion, thereby limiting the ability of the immune system to
combat the infection [8].However, the use of corticosteroid
therapy in childhood CAP in the outpatient setting is not
well studied, as evidenced by the Pediatric Infectious

Table 1. Demographics of Unmatched Cohort of Patients

Total
Cohort

(n = 2244) PatientsWith NoHistory of Asthma (n = 1727) Patients With a History of Asthma (n = 517)

Variable Name n (%)

No systemic
corticosteroid

(n = 1641), n (%)

Systemic
corticosteroid
(n = 86), n (%)

P
value

No systemic
corticosteroid

(n = 310), n (%)

Systemic
Corticosteroid
(n = 207), n (%)

P
value

Age Category
1–5 years 1032 (46) 776 (47) 46 (53) .26 121 (39) 89 (43) .37
6–18 years 1212 (54) 865 (53) 40 (47) 189 (61) 118 (57)

Male sex 1228 (55) 856 (52) 47 (55) .65 194 (63) 131 (63) .87
Race
White 1991 (89) 1485 (90) 76 (88) .03 262 (85) 168 (81) .34
Black 107 (5) 53 (3) 6 (7) 23 (7) 25 (12)
Hispanic 63 (3) 37 (2) 4 (5) 14 (5) 8 (4)
Other 83 (4) 66 (4) 0 11 (4) 6 (30)

Insurance
Self-insured 194 (9) 124 (8) 6 (7) .97 40 (13) 24 (12) .55
Medicaid 492 (22) 331 (20) 17 (20) 81 (26) 63 (30)
Private 1558 (69) 1186 (72) 63 (73) 189 (61) 120 (58)

Clinical Signs and Symptoms
Fever 156 (7) 116 (7) 5 (6) .62 24 (8) 11 (5) .29
Respiratory complaint 1377 (61) 1019 (62) 50 (58) .46 176 (57) 132 (64) .11
Rales 1202 (54) 917 (56) 38 (44) .03 163 (53) 84 (41) .01
Wheezing 624 (28) 348 (21) 42 (49) <.01 107 (35) 127 (61) <.01
Retractions 44 (2) 17 (1) 11 (13) <.01 6 (2) 10 (5) .06

Receipt of albuterol 944 (42) 431 (26) 56 (65) <.01 265 (85) 192 (93) .01
Receipt of inhaled steroids 439 (20) 128 (8) 10 (12) .20 178 (57) 123 (59) .65
Respiratory season 1095 (49) 818 (50) 37 (43) .22 146 (47) 94 (45) .71
Chest X-Ray Performed 914 (41) 662 (40) 43 (50) .08 120 (39) 89 (43) .33
Pleural effusion 15 (2) 12 (2) 1 (2) .55 1 (1) 1 (1) .60
Infiltrate 345 (15) 254 (38) 16 (37) .88 47 (39) 28 (32) .25

Antibiotics Prescribed
Aminopenicillin 544 (24) 422 (26) 17 (20) .15 77 (25) 28 (14) .03
Second-generation
cephalosporin

42 (2) 28 (2) 3 (3) 9 (3) 2 (1)

Third-generation
cephalosporin

132 (6) 103 (6) 4 (5) 15 (5) 10 (5)

Macrolide 1329 (59) 955 (58) 53 (62) 179 (58) 142 (69)
Aminopenicillin and macrolide 138 (6) 96 (6) 5 (6) 22 (7) 15 (7)
Second-generation
cephalosporin andmacrolide

17 (1) 14 (1) 0 1 (0.3) 2 (1)

Third-generation
cephalosporin and macrolide

42 (2) 23 (1) 4 (5) 7 (2) 8 (4)
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Diseases Society/Infectious Diseases Society of America
joint national guideline published in 2011, which does
not address the role of adjunct corticosteroid therapy [19].

Previous studies in hospitalized patients have focused on
wheezing, possibly as a surrogate for increased inflamma-
tion of the lung tissue. Wheezing can be present in children
diagnosed with CAP for 2 potential reasons: (1) an under-
lying condition of asthma or (2) infection with an atypical
bacteria, such as M pneumoniae. However, multiple stud-
ies in both hospitalized adults and children have demon-
strated limited benefits of prescribing adjunct corticosteroid
therapy to patients who present with wheezing in the con-
text of pneumonia [7, 8]. Among hospitalized children di-
agnosed with CAP who received β-agonist therapy, which
was used as a proxy for patients who wheezed at the time
of hospitalization, length of stay was shorter among pa-
tients who received adjunct corticosteroid therapy com-
pared with those who did not [7]. The lack of a statistical
benefit of corticosteroids among children with a history of
asthma in our study, who proportionally were most likely

Table 2. Demographics of Matched Cohort of Patients

Patients With No History of Asthma (n = 602) Patients With a History of Asthma (n = 294)

Variable Name

No systemic
corticosteroid

(n = 516), n (%)

Systemic
corticosteroid
(n = 86), n (%)

P
value

No systemic
corticosteroid

(n = 147), n (%)

Systemic
corticosteroid
(n =147), n (%)

P
value

Age Category
1–5 years 222 (43) 46 (53) .07 49 (33) 63 (43) .09
6–18 years 294 (57) 40 (47) 98 (67) 84 (57)

Male Sex 264 (51) 47 (55) .55 87 (59) 88 (60) .91
Race
White 470 (91) 76 (88) .84 120 (82) 120 (82) .56
Black 14 (3) 6 (7) 14 (10) 20 (14)
Hispanic 19 (4) 4 (5) 7 (5) 2 (1)
Other 13 (3) 0 6 (4) 5 (3)

Insurance
Self-insured 36 (7) 6 (7) .50 15 (10) 16 (11) .86
Medicaid 127 (25) 17 (20) 51 (35) 47 (32)
Private 353 (68) 63 (73) 81 (55) 84 (57)

Clinical Signs and Symptoms
Fever 23 (5) 5 (6) .67 10 (7) 9 (6) .81
Respiratory complaint 291 (56) 50 (58) .76 86 (59) 95 (65) .28
Rales 240 (47) 38 (44) .69 74 (50) 70 (48) .64
Wheezing 237 (46) 42 (49) .62 65 (44) 77 (52) .16
Retractions 11 (2) 11 (13) <.01 3 (2) 2 (1) .65

Receipt of albuterol 299 (58) 56 (65) .21 140 (95) 136 (93) .33
Receipt of inhaled steroids 94 (18) 10 (12) .13 97 (66) 89 (61) .33
Respiratory season 247 (48) 37 (43) .41 66 (45) 71 (48) .56
Chest X-Ray Performed 206 (40) 43 (50) .08 61 (42) 62 (42) .91
Pleural effusion 3 (1) 1 (2) .57 1 (2) 1 (2) .56
Infiltrate 77 (37) 16 (37) .98 20 (34) 21 (33) .90

Antibiotics prescribed
Aminopenicillin 84 (16) 17 (20) .59 21 (14) 23 (16) .56
Second-generation cephalosporin 12 (2) 3 (3) 3 (2) 2 (1)
Third-generation cephalosporin 26 (5) 4 (5) 4 (3) 6 (4)
Macrolide 340 (66) 53 (62) 98 (67) 97 (66)
Aminopenicillin and macrolide 38 (7) 5 (6) 15 (10) 15 (10)
Second-generation cephalosporin and
macrolide

5 (1) 0 1 (1) 2 (1)

Third-generation cephalosporin and
macrolide

11 (2) 4 (5) 5 (3) 2 (1)

Table 3. Treatment Failure by Asthma Status in Matched
Cohorts

No Systemic
Corticosteroids

n (%)

Systemic
Corticosteroids

n (%)
P

value

Total Cohort 87 (4) 18 (6) .20
No asthma history 21 (4) 8 (9) .04
Asthma history 8 (5) 9 (6) .80

Table 4. Risk of Failing Treatment in Patients Receiving
Systemic Corticosteroid Compared With Patients Not
Receiving Systemic Corticosteroid

Unadjusted Odds
Ratio (95% CI)

Adjusted Odds
Ratio (95% CI)

Receipt of Systemic
Corticosteroid*

1.40 (.83, 2.37) 1.72 (.93, 3.19)†

No asthma 2.30 (1.07, 4.95) 2.38 (1.03,5.52)‡

Asthma .88 (.39, 1.95) 1.12 (.43, 2.92)‡

Abbreviation: CI, confidence interval.
*Reference group is patients who did not receive corticosteroid therapy.
†Matched within total cohort.
‡Matched within stratified cohort.
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to present with wheezing, is possibly due to their less severe
case of CAP compared with those who required hospitali-
zation, as in the previous study. Hospitalized patients may
have a more prolonged and greater inflammatory response
to CAP on top of the inflammation present from wheezing,
compared with more mild cases that present in an outpa-
tient setting that did not require an ED visit or
hospitalization.
Weiss et al. [7] found that hospitalized patients who re-

ceived corticosteroid therapy but not β-agonist therapy
were at higher odds of being readmitted within 28 days
of their initial hospitalization. This finding is similar to
ours in which patients with no history of asthma who re-
ceived adjunct corticosteroid therapy were more likely to
fail treatment compared with those who did not receive
corticosteroid therapy. These data suggest that outpatients
with CAP who do not present with wheezing or who do
not have a history of asthma regardless of severity of dis-
ease do not benefit from adjunct corticosteroid therapy
and are more likely to experience treatment failure.
There were several limitations to our study. First, only

children who received antibiotic therapy for their course
of pneumonia and whowere older than 1 year were includ-
ed, to minimize misclassification of bacterial pneumonia.
Therefore, this study cannot be generalized to children
who are diagnosed with a suspected viral pneumonia,
have a history of asthma, or present with wheezing.
However, there is ample evidence supporting the lack of
benefit of corticosteroids in young children with lower re-
spiratory tract infections of suspected viral origin [10].
Second, there may be confounding by indication for chil-
dren who received adjunct corticosteroid therapy related
to more severe illness at time of presentation. We included
potential markers of severity (eg, rales, retractions, chest
radiograph performed) in the propensity score to account
for severity of illness, and we excluded patients with chron-
ic complex conditions. In addition, propensity score
matching was used in this analysis to minimize confound-
ing by indication. Nevertheless, residual or unmeasured
confounding cannot be completely ruled out. Third, there
are no specific codes to indicate an unscheduled follow-up
visit in this dataset. All diagnosis codes for patients who
had a return visit in the outpatient setting, ED, or who
were hospitalized were classified as a follow-up visit for a
respiratory illness within 14 days of the initial CAP diagno-
sis or not. Therefore, we created a conservative definition
of treatment failure that also required a change in antibiotic
therapy at the follow-up visit. This approach caused us to
overestimate treatment failure rates if patients with
drug-related complications were also coded with a respira-
tory illness code at the time their antibiotic was changed.

However, there is no reason to suspect that this coding
would occur differentially between corticosteroid recipi-
ents and nonrecipients. Furthermore, overall treatment fail-
ure rates were relatively low. Fourth, we cannot directly
account for the accuracy of treatment because microbiolog-
ical data regarding the etiology of disease was not available
for the patients in this study. Testing for bacterial causes of
pneumonia (eg, Streptococcus pneumoniae or M pneumo-
niae) are not routinely performed in the outpatient setting
and, even when performed, such testing rarely yields an eti-
ology. Furthermore, the goal of this study was not to deter-
mine the accuracy of antibiotic treatment but rather to
determine effectiveness of corticosteroids in improving out-
comes for children with pneumonia while accounting for
potential confounders such as type of antibiotic treatment.
Lastly, patients in our study were under the care of 1 health
system, all had medical insurance coverage, and all were
predominantly white and from a suburban and rural set-
ting, thereby limiting the generalizability of our findings.

As one of the largest outpatient pediatric studies conduct-
ed, data from over 2000 patients from over 50 primary care
clinics were used to evaluate the potential treatment benefits
of adjunct corticosteroid therapy among patients with and
without a history of asthma [8]. By using propensity score
matching, we were able to balance treatment groups and
found no statistical benefit of adjunct corticosteroid therapy
among children with a history of asthma. In addition, chil-
dren without a history of asthma who received adjunct cor-
ticosteroid therapy were more likely to fail treatment within
14 days of their initial diagnosis of CAP than children who
did not receive adjunct corticosteroid therapy.
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