
Cough and Cold Medication Adverse Events After
Market Withdrawal and Labeling Revision

WHAT’S KNOWN ON THIS SUBJECT: In 2007, manufacturers
voluntarily withdrew over-the-counter (OTC) infant cough and cold
medications (CCMs) from the US market. A year later,
manufacturers announced OTC CCM labeling would be revised to
warn against OTC CCM use by children aged ,4 years.

WHAT THIS STUDY ADDS: Among children aged ,2 and 2 to
3 years, emergency department visits for CCM adverse events
declined nationally after the withdrawal and labeling revision
announcement relative to all adverse drug event visits.
Unsupervised ingestions caused most CCM adverse events after
each intervention.

abstract
BACKGROUND: In October 2007, manufacturers voluntarily withdrew
over-the-counter (OTC) infant cough and cold medications (CCMs)
from the US market. A year later, manufacturers announced OTC
CCM labeling would be revised to warn against OTC CCM use by children
aged ,4 years. We determined whether emergency department
(ED) visits for CCM adverse drug events (ADEs) declined after these
interventions.

METHODS: We used National Electronic Injury Surveillance System-
Cooperative Adverse Drug Event Surveillance data from 2004 to
2011 to estimate the number of ED visits for CCM ADEs before and
after each intervention.

RESULTS: Among children aged ,2 years, ED visits for CCM ADEs
decreased from 4.1% of all ADE ED visits before the market with-
drawal to 2.4% of all ADE visits afterward (difference in proportion:
–1.7%, 95% confidence interval [CI]: –2.7% to –0.6%). Among children
aged 2 to 3 years, ED visits for CCM ADEs decreased from 9.5% of all
ADE ED visits before the labeling revision announcement to 6.5% of all
ADE visits afterward (difference in proportion: –3.0%, 95% CI: –5.4% to
–0.6%). Unsupervised ingestions accounted for 64.3% (95% CI: 51.1%
to 77.5%) of CCM ADE ED visits involving children aged ,2 years after
the withdrawal and 88.8% (95% CI: 83.8% to 93.8%) of visits involving
children aged 2 to 3 years after the labeling revision announcement.

CONCLUSIONS: After a voluntary market withdrawal and labeling re-
vision, ED visits for CCM ADEs declined among children aged,2 years
and 2 to 3 years relative to ADE ED visits for all drugs. Interventions
addressing unsupervised ingestions are needed to reduce CCM ADEs.
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In October 2007, manufacturers volun-
tarily withdrew oral over-the-counter
(OTC) infant cough and cold medi-
cations (CCMs) intended for use by chil-
dren ,2 years old amid considerable
publicity.1–4 Studies had not demon-
strated CCMs to be more effective than
placebo in young children but had linked
CCMs to significant numbers of emer-
gency department (ED) visits and, in rare
cases, infant deaths.5–8 The Food and
Drug Administration (FDA) formally sup-
ported this withdrawal in January 2008.9

The next year, ED visits and calls to poi-
son centers due to CCM adverse drug
events (ADEs) involving young children
declined.1,10

In October 2008, manufacturers of OTC
CCMs announced, with FDA support, that
OTC CCM labels would be revised to state
that the medications should not be used
in children ,4 years old.11,12 Media at-
tention and ongoing educational efforts
by the FDA,13,14 professional organi-
zations such as the American Academyof
Pediatrics,15 and trade groups fol-
lowed.16 Decreases in calls to poison
centers for CCM ADEs involving young
children were recorded in Texas the fol-
lowing year,17 in Texas and 4 other states
through 2010,18 and nationally through
2010.19 However, national household
surveys and surveys of caregivers of
children treated in EDs indicate that
many caregivers still give CCMs to young
children.20–23

We used nationally representative data
to assess whether the 2007 market
withdrawal and the 2008 labeling re-
vision, along with accompanying pub-
licity and education efforts, were
associated with persistent, national
effects on ED visits for CCMADEs among
children.

METHODS

National estimates of ED visits for ADEs
were based on data from the 58 general
and 5 pediatric specialty hospitals that
participate in the National Electronic

Injury Surveillance System-Cooperative
ADE Surveillance (NEISS–CADES) pro-
ject, a nationally representative pro-
bability sample of hospitals with a
minimum of 6 beds and a 24-hour ED in
the United States and its territories. The
NEISS-CADES project is a collaboration
of the Centers for Disease Control and
Prevention, the FDA, and the US Con-
sumer Product Safety Commission and
has been described in detail previ-
ously.24,25 In brief, trained abstractors
review clinical diagnoses and support-
ing information in themedical records of
each ED visit to identify ADEs diagnosed
by treating clinicians. Abstractors report
up to 2 medications implicated in each
ADE, concomitant medications listed in
themedical record, and narrative details
of the event. ADE details, including man-
ifestations and physician diagnoses, are
classified using the Medical Dictionary
for Regulatory Activities (MedDRA, ver-
sion 9.1).

For this analysis, a case was defined as
anyEDvisit fromJanuary1, 2004, through
December 31, 2011, by a patient ,12
years of age for a problem that was at-
tributed to use of a drug or a drug-
specific adverse effect and that did not
result in the patient’s death either in the
ED or before arrival. Drugs included
prescription and OTC medications,
vaccines, and herbal remedies/dietary
supplements. CCMs included orally ad-
ministered prescription or OTC products
containing decongestants, antitussive
agents, and/or expectorants alone or in
combinationwith each other and/orwith
analgesics or antihistamines. As part of
an assessment of possible unintended
increases in ADEs from non-CCM drugs
after the market withdrawal and labeling
revision announcement, nasal/ophthalmic
decongestants, topical analgesics, her-
bal or alternative medicines, nonpre-
scription analgesics, and antihistamines
were considered to be drugs poten-
tially substitutable for CCMs by care-
givers seeking to treat respiratory

symptoms. Cases were classified as
“unsupervised ingestions” when chil-
dren accessed medications without
adult permission or oversight and “su-
pervised administrations” when care-
givers gave medications to children. ED
visits for intentional self-harm, drug
abuse, therapeutic failures, and drug
withdrawal were excluded.

For children ,2 years old, the 2007
market withdrawal’s targets, ED visits
were considered to have occurred be-
fore the withdrawal if they happened
before October 1, 2007, and to have
occurred after the withdrawal if they
occurred on or after October 1, 2007.
ED visits involving children 2 to 11
years old were deemed to have oc-
curred before the labeling revision
announcement if they occurred before
October 1, 2008, and to have occurred
after the revision announcement if they
occurred on or after October 1, 2008.
We assessed ED visits involving chil-
dren 2 to 11 years old before and after
October 1, 2008, because previous
studies found that the 2007 withdrawal
of infant products had not significantly
affected CCM ADEs among children$2
years old.1,10

Each NEISS-CADES case is assigned
a sample weight based on the inverse
probability of selection. The sample
weights are modified for nonresponse
rate and poststratified to adjust for
the number of annual hospital ED visits.
The national estimates of ED visits and
their corresponding 95% confidence in-
tervals (CIs) were calculated with the
SURVEYMEANS procedure in SAS soft-
ware, version 9.2 (SAS Institute, Cary,
NC), to account for the sample weights
and complex sample design. To obtain
average annual estimates, NEISS-CADES
estimates for each pre- and post-
intervention period were divided by the
number of months in the period and
then multiplied by 12. To compare ED
visits for CCM ADEs in the pre- and
postinterventionperiods,wecalculated
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differences in the proportions of all
estimated ADE ED visits that were due to
CCMs and the corresponding 95% CIs.
We compared differences in the pro-
portions of ADEs that were due to CCMs
to account for any overall increases or
decreases in pediatric ADE ED visits. To
compare the proportions of ED visits for
CCM ADEs that had particular charac-
teristics in the pre- and postintervention
periods,we calculateddifferences in the
proportions of ED visits for CCM ADEs
with those characteristics and the cor-
responding 95% CIs. Estimated propor-
tions for the respective periods were
treated as statistically independent
because the pre- and postintervention
periodsdidnotoverlap. Estimates,1200
before annualization, based on ,20
cases, or having a coefficient of varia-
tion .30% were considered to be sta-
tistically unreliable and are noted as
such.24

To further evaluate changes in ED visits
for CCM ADEs before and after the
interventions,weused interrupted time
series analysis.26 Trends in the quar-
terly (3-month) proportions of un-
weighted ADE ED cases that were due to
CCMs at hospitals participating con-
tinuously in NEISS-CADES from 2004
through 2011 were assessed using log
binomial regression models. The base
models included variables reflecting
the interventions’ immediate effects
(ie, change in proportions immediately
after the interventions) and slope
parameters for changes over time be-
fore and after the intervention. We then
used likelihood ratio statistics to as-
sess the incremental statistical im-
provement from including the slope
parameters for changes over time in
the models. We conducted a sensitivity
analysis assessing the effect of sea-
sonal variation in CCM ADEs in which
the period October 1 through March 31
was designated as likely having in-
creased cough and cold ADE in-
cidence.10 The interrupted time series

analyses were performed using the
SAS GENMOD procedure. A P value
,.05 was considered statistically sig-
nificant.

RESULTS

National Estimates

Between 2004 and 2011, an estimated
61 168 ED visits (95% CI: 47 139–75 196)
occurred due to CCM ADEs involving
children,12 years old. CCMs were the
only medications implicated in an es-
timated 93.4% (95% CI: 91.6%–95.3%) of
visits, and OTC CCMs accounted for
more than three-fourths (76.6%) of
estimated visits (Table 1). In an esti-
mated 60.4% (95% CI: 54.3%–66.5%) of
ED visits no ADE symptoms were
documented. Most patients (89.7%,
95% CI: 84.5%–95.0%) did not require
admission, observation, or transfer to
another hospital. However, in an es-
timated 16.2% of ED visits, gastric

decontamination was documented to
have been given.

Comparing the period before the 2007
market withdrawal to the period after
the withdrawal, there were no statisti-
cally significant differences in the pro-
portions of ED visits for CCM ADEs by
patient gender, medication marketing
category, patient disposition, or the
documentation of gastric decontamin-
ation among children ,2 years old.
Comparing the period before the 2008
labeling revision announcement to the
period afterward, among children 2 to 3
years old, the proportion of ED visits for
CCM ADEs in which gastric decontami-
nation was documented declined from
26.0% to 14.1% (difference in propor-
tions: –11.9%, 95% CI: –21.7% to –2.1%).
Among children aged 2 to 3, 4 to 5, and
6 to 11 years, there were no statisti-
cally significant differences in the pro-
portions of ED visits for CCM ADEs by
patient gender, medication marketing

TABLE 1 Numbers of Cases and National Estimates of Adverse Events From CCMs Among Children
Aged ,12 Years Treated in EDs According to Case Characteristics: United States,
January 1, 2004 Through December 31, 2011

Case Characteristics Cases, n National Estimate of ED Visits

n % 95% CI

Patient age, y
,2 295 14 516 23.7 19.3–28.2
2–3 645 30 747 50.3 45.7–54.8
4–5 179 8766 14.3 11.6–17.1
6–11 151 7138 11.7 8.9–14.5

Patient gender
Female 597 29 613 48.4 43.9–52.9
Male 673 31 555 51.6 47.1–56.1

Medication marketing category
OTC 1008 46 875 76.6 72.1–81.2
Prescription 168 9622 15.7 11.2–20.3
Unknown 94 4671 7.6 5.2–10.1

ED treatment and disposition
Gastric decontamination 224 9929 16.2 12.0–20.5
Treated and released or left against

medical advice
1048 54 872 89.7 84.5–95.0

Adverse event manifestation
No symptoms documented 742 36 973 60.4 54.3–66.5
Allergic reaction 236 13 011 21.3 16.2–26.4
Neurologic 195 7331 12.0 8.2–15.8
Gastrointestinal 79 2538 4.1 2.6–5.7
Behavioral 56 1948 3.2 1.6–4.8

Total 1270 61 168 100

Case counts and estimates fromNational Electronic Injury Surveillance System–Cooperative AdverseDrug Event Surveillance, Centers
for Disease Control and Prevention. CCMs include orally administered prescription or OTC products containing decongestants,
antitussive agents, and/or expectorants alone or in combination with each other and/or with analgesics or antihistamines.
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category, or patient disposition before
and after the labeling revision an-
nouncement.

Subsequent to the2007withdrawalofOTC
infant CCM products, among children
aged ,2 years, the proportion of ED
visits for all ADEs attributed to CCMs
decreased by 41%, from 4.1% of all ADE
visits to 2.4% (difference in proportions:
–1.7%, 95% CI: –2.7% to –0.6%; Table 2).
Considering only ED visits resulting from
the supervised administration of medi-
cations, the proportion of ED visits that
involved CCMs declined by 55%, from
3.3% to 1.5% (difference in proportions:
–1.8%, 95% CI: –2.9% to –0.6%). Among
ED visits for unsupervised ingestions of
medications, the proportion of all ADE ED
visits that involved CCMs did not de-
crease significantly. Unsupervised in-
gestions accounted for 64.3% (95% CI:
51.1%–77.5%) of ED visits for CCM ADEs
involving children,2 years old after the
withdrawal.

Similarly, among children aged 2 to 3
years, the proportion of ADE ED visits
attributed to CCMs decreased by 32%
from 9.5% of all ADE visits to 6.5%
(difference in proportions: –3.0%, 95%
CI: –5.4% to –0.6%) after the 2008 OTC
CCM labeling revision announcement
(Table 3). Among ED visits resulting
from the supervised administration of
any medication, the proportion of ED
visits that involved CCMs declined 54%
from 5.4% to 2.5% (difference in

proportions: –2.9%, 95% CI: –5.4% to
–0.5%). Considering only ED visits for
unsupervised ingestions of any medi-
cation, the proportion due to CCMs
declined 24%, from 10.8% to 8.2% (dif-
ference in proportions: –2.6%, 95% CI:
–5.3% to –0.01%). Unsupervised in-
gestions accounted for 88.8% (95% CI:
83.8% to 93.8%) of ED visits for CCM
ADEs involving children aged 2 to 3
years after the revision announce-
ment.

In contrast to the younger age groups,
the proportion of ADE ED visits attrib-
uted to CCMs did not change signifi-
cantly after the CCM labeling revision
announcement among children aged 4
to 5 or 6 to 11 years (Table 3). Un-
supervised ingestions accounted for
47.6% (95% CI: 31.1%–64.0%) of ED
visits for CCM ADEs involving children
aged 4 to 5 years after the revision
announcement. The estimates of ED
visits for CCM unsupervised ingestions
among children aged 6 to 11 years
before and after the revision an-
nouncement were too small to be sta-
tistically stable.

After the 2007 market withdrawal, the
proportion of supervised administration
ADE ED visits attributable to potentially
substitutablemedicationsdidnot change
significantly among children aged ,2
years, increasing from 4.8% to 5.0%
(difference in proportions: 0.2%, 95%
CI: –1.7% to 2.2%). The proportion of

supervised administration ADE ED visits
attributable to potentially substitutable
medications also did not change sig-
nificantly among children aged 2 to 3
years (difference in proportions: –2.4%,
95% CI: –5.7% to 1.0%) after the 2008
labeling revision announcement.

Case-Based Interrupted Time
Series

In the interrupted time series models,
only the variables reflecting the im-
mediate effects of the interventions
were found to have statistically signif-
icant effects on the quarterly pro-
portions of unweighted ADE ED cases
involving children aged ,2 or 2 to 3
years at NEISS-CADES hospitals that
were due to CCMs. The slope parame-
ters for changes over time before and
after the interventions were not in-
crementally statistically significant and
were therefore removed from the
models. Among children aged,2 years,
the proportion of unweighted super-
vised administration ADE ED cases that
was due to CCMs declined 70.3% (95%
CI: 55.0%–80.4%; Fig 1); and the pro-
portion of unweighted unsupervised
ingestion ED cases that was due to CCMs
declined 36.2% (95% CI: 14.3%–52.5%).
Among children aged 2 to 3 years, the
proportion of unweighted supervised
administration ADE ED cases that was
due to CCMs declined 56.7% (95%
CI: 31.1%–72.7%; Fig 2); and the proportion

TABLE 2 ED Visits for ADEs Among Children Aged ,2 Years Treated Before and After OTC Infant CCM Market Withdrawal: United States, January 1,
2004–December 31, 2011

Exposure Typea Estimated Average Annual ED Visits Before
Market Withdrawal

Estimated Average Annual ED Visits After Market
Withdrawal

Difference in
Proportions

No. of CCM RV No. of All
Medication RV

Proportion of
CCM-RV Among All
Medication RV, %

No. of CCM RV No. of All
Medication RV

Proportion of
CCM-RV Among All
Medication RV, %

% 95% CI

Total 2138 52 543 4.1 1529 63 517 2.4 21.7 22.7 to –0.6
Supervised administrations 1031 31 318 3.3 546 36 513 1.5 21.8 22.9 to –0.6
Unsupervised ingestions 1107 21 226 5.2 984 27 005 3.6 21.6 23.4 to 0.3

Estimates from National Electronic Injury Surveillance System–Cooperative Adverse Drug Event Surveillance, Centers for Disease Control and Prevention. CCMs include orally administered
prescription or OTC products containing decongestants, antitussive agents, and/or expectorants alone or in combination with each other and/or with analgesics or antihistamines. Market
withdrawal of OTC CCMs labeled for infants was announced in October 2007. The period before withdrawal refers to the period beginning January 1, 2004, and ending September 30, 2007. The
period after withdrawal refers to the period beginning October 1, 2007, and ending December 31, 2011. RV, related visits.
a Exposure type was classified as supervised administrations when caregivers gavemedications to children. Exposure type was classified as unsupervised ingestions when children accessed
medications without adult permission or oversight.
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of unweighted unsupervised ingestion
ED cases that was due to CCMs declined
31.2% (95% CI: 18.2%–42.2%). CCMs
were found to account for significantly
larger proportions of all unweighted
ADE ED cases between October and
March than between April and Septem-
ber in all models, but this seasonal
variation did not significantly change
the interventions’ estimated effects.

DISCUSSION

After the2007OTC infantCCMwithdrawal,
the 2008 OTC CCM labeling revision an-
nouncement, and accompanying public-
ityandeducationefforts, EDvisits forCCM
ADEsdeclined forchildrenaged,2and2
to 3 years relative to ADE visits due to
other drugs. Case-based interrupted
time series analyses suggest these
declines were maintained over the 3 to
4 years that followed the interven-
tions. After the market withdrawal
and labeling revision announcement,
unsupervised ingestions were impli-
cated in nearly two-thirds of ED visits for
CCM ADEs among children aged ,2
years and nearly 90% among children
aged 2 to 3 years.

The market withdrawal and labeling
revision were directed primarily at
preventing ADEs from the intentional
administration of CCMs to children by
caregivers. Although ED visits to treat
ADEs fromsupervisedadministrationof
CCMs have not been eliminated, they
have declined as a proportion of ED
visits for ADEs from the supervised
administration of all medications by
55% among children aged ,2 years
and 54% among children aged 2 to 3
years. However, in a recent survey
many parents of children aged 0 to 3
years (25%–44%) reported that they
had given their child a CCM the last
time the child had upper respiratory
tract infection symptoms.21 Efforts to
educate parents and medical pro-
viders on CCMs’ risks for children aged
,4 years by the FDA,14 CCM manu-
facturers,16 and professional organi-
zations, such as the American Academy
of Pediatrics’ contribution to the Choos-
ing Wisely campaign,27 may help to
reduce the number of ADEs from su-
pervised administration of CCMs, but
additional interventions are needed

to further decrease CCM ADEs among
children.

Reducing CCM ADEs among young
children requires prevention of un-
supervised ingestions. National esti-
mates of ED visits for unsupervised
ingestions of CCMs by children ,2
years old did not decline after infant
products were withdrawn, and un-
supervised ingestions now account for
most ED visits for CCM ADEs among
children aged both,2 years and 2 to 3
years. Improved packaging designed to
limit young children’s access to medi-
cations holds potential for reducing
unsupervised ingestions.28 For exam-
ple, adding flow restrictors to bottles
can reduce young children’s ability to
access liquid medications.29 Unsuper-
vised ingestions could also be reduced
through safer medication handling
and storage practices as promoted by
the American Association of Poison
Control Centers,30 Safe Kids World-
wide,31 and the Up and Away and Out of
Sight campaign.32 FDA efforts to re-
move from the market prescription
CCMs that lack adequate evidence of

TABLE 3 ED Visits for ADEs Among Children Aged 2 to 11 Years Treated Before and After OTC Infant CCM Labeling Revision Announcement: United States,
January 1, 2004–December 31, 2011

Age Group (y) and
Exposure Typea

Estimated Average Annual ED Visits Before
Labeling Revision Announcement

Estimated Average Annual ED Visits After
Labeling Revision Announcement

Difference in
Proportions

No. of CCM RV No. of All
Medication RV

Proportion of
CCM-RV Among All
Medication RV, %

No. of CCM RV No. of All
Medication RV

Proportion of
CCM RV Among All
Medication RV, %

% 95% CI

Children aged 2–3
Total 4092 43 100 9.5 3480 53 447 6.5 23.0 25.4 to –0.6
Supervised administrations 577 10 618 5.4 390 15 634 2.5 22.9 25.4 to –0.5
Unsupervised ingestions 3515 32 482 10.8 3090 37 813 8.2 22.6 25.3 to -0.01

Children aged 4–5
Total 852 15 128 5.6 1453 22 338 6.5 0.9 21.7 to 3.4
Supervised administrations 485 10 354 4.7 762 16 059 4.7 0.1 22.8 to 2.9
Unsupervised ingestions 366 4774 7.7 691 6279 11.0 3.3 21.9 to 8.6

Children aged 6–11
Total 875 22 152 3.9 917 30 410 3.0 20.9 22.5 to 0.6
Supervised administrations 765 19 198 4.0 758 27 095 2.8 21.2 22.8 to 0.4
Unsupervised ingestions — 2954 — — 3315 — — —

Estimates from National Electronic Injury Surveillance System–Cooperative Adverse Drug Event Surveillance, Centers for Disease Control and Prevention. CCMs include orally administered
prescription or OTC products containing decongestants, antitussive agents, and/or expectorants alone or in combination with each other and/or with analgesics or antihistamines. OTC CCM
labeling revision was announced in October 2008. The period before withdrawal refers to the period beginning January 1, 2004, and ending September 30, 2008. The period after withdrawal
refers to the period beginning October 1, 2008, and ending December 31, 2011. Estimates based on ,20 cases are not shown. RV, related visits.
a Exposure type was classified as supervised administrations when caregivers gavemedications to children. Exposure type was classified as unsupervised ingestions when children accessed
medications without adult permission or oversight.
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safety and efficacy may also reduce CCM
ADEs.33

Both the withdrawal of OTC infant CCMs
and the labeling revision warning

against use of OTC CCMs by children,4
years old could have caused unintended
consequences. Each intervention had the
potential to increase ADEs from other

medications (eg, antihistamines or non-
narcotic analgesics) that could be sub-
stituted for OTC CCMs. In this analysis,
neither intervention was associated with
a significant increase in ED visits for
ADEs from supervised administrations of
drugs potentially substitutable for CCMs.
In addition, calls to poison centers re-
garding prescription CCM therapeutic
errors involving children ,2 years old,
which could have been substituted for
OTC CCMs, declined through 2009.34

The fact thatrelativedeclines inEDvisits
for CCMADEs occurredafter themarket
withdrawal and the labeling revision
announcement does not prove causal
relationships between the interven-
tions and declines. Nevertheless, sev-
eral pieces of evidence suggest that
these interventions exerted important
effects. First, in contrast to children
aged,2 or 2 to 3 years, there were no
significant relative declines in ED visits
from CCM ADEs among children aged 4
to 5 or 6 to 11 years, suggesting that
the declines among younger children
resulted from the targeted interven-
tions and not broader secular trends.
Second, in the interrupted time series
modeling of changes in CCM ADEs over
time, all slope parameters that were
independent of the interventions had
nonsignificant effects. Finally, although
limited to voluntary reports and cov-
ering different time periods, 5 studies
based on poison center calls have
found that CCM ADEs began declining
only after the withdrawal of OTC infant
CCMs.10,17–19,34

These findings are subject to several
limitations. First, thedatadonot include
ADE cases if the affected individual was
not brought to the ED. However, in
general, ED-based data may best cap-
ture outpatient ADE cases involving
concern for serious harm. Second,
NEISS-CADESdatacollectionreliesonED
physicians’ assessments and docu-
mentation and is therefore more likely
to identify well-recognized ADEs than

FIGURE 1
Quarterly proportion of ED supervised administration ADE unweighted cases due to CCMs among
children aged ,2 years, NEISS-CADES continuously participating hospitals, 2004–2011. CCMs include
oral prescription or OTC products containing decongestants, antitussive agents, and/or expectorants
alone or in combination with each other and/or with analgesics or antihistamines. Modeled quarterly
(3-month) proportions of ED ADE cases due to CCMs are based on interrupted time series binomial
regression of immediate effects of the 2007 product withdrawal.

FIGURE 2
Quarterly proportion of ED supervised administration ADEs unweighted cases due to CCMs among
children aged 2 to 3 years, NEISS-CADES continuously participating hospitals, 2004–2011. CCMs include
oral prescription or OTC products containing decongestants, antitussive agents, and/or expectorants
alone or in combination with each other and/or with analgesics or antihistamines. Modeled quarterly
(3-month) proportions of ED ADE cases due to CCMs are based on interrupted time series binomial
regression of immediate effects of the 2008 labeling revision announcement.
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ADEs that are rare, previously un-
known, or difficult to diagnose in EDs.24,25

Nevertheless, it is unlikely that lack of
recognition caused the observed de-
clines in CCM ADE ED visits because
awareness of CCMs’ risks has probably
increased since 2007. Third, the inter-
rupted time series analysis reflects only
changes in unweighted cases at sam-
pled hospitals and without weighting
should not necessarily be assumed to
represent national trends. Fourth, the
pre- and postintervention analyses’ re-
sults could have been affected by a
seasonal imbalance. The months from
January through September accounted
for a slightly larger proportion of the
period before the interventions than
the period after the intervention, and the
months from October through Decem-
ber accounted for a larger proportion of
the periods after the interventions.
However, the interrupted time series
analysis suggests that the seasonal

variations’ influence on the inter-
ventions’effects were minor. In addition,
the reduction in the estimated average
annual number of ED visits for CCM ADEs
after the interventions despite the 2009
H1N1 influenza pandemic during the
postintervention period provides re-
assurance that the declines were not
due to a lower average incidence of up-
per respiratory tract infections in the
periods after the interventions.35,36 Fi-
nally, ED visit data cannot differentiate
the effects of themarket withdrawal and
the labeling revision announcement
from the effects of the media attention
and public education efforts that ac-
companied them.

Although progress has been made in
reducing ADE ED visits from supervised
administrationsof CCMs,more remains
to be done to decrease all types of CCM
ADEs among children. Addressing un-
supervised ingestions has the greatest

potential for further reductions in CCM
ADEs. Public health surveillance will
continue to be important for tracking
theeffectsof efforts to reduceCCMADEs
and for identifying future opportunities
for reducing the burden of ADEs in the
United States.
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