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A Retrospective Study Evaluating the Effectiveness of an Asthma
Clinical Pathway in Pediatric Inpatient Practice

Elisa Edwards, PharmD and Kristie Fox, PharmD

Department of Pharmacy, Wolfson Children’s Hospital, Baptist Health, Jacksonville, Florida

OBJECTIVE To determine if the asthma clinical pathway implemented at Wolfson Children’s Hos-
pital reduces the length of hospital stay. To determine if pathway use affected the use of asthma
education, the use of appropriate discharge medications based on asthma classification, and
readmission rates.

METHODS A list of patients aged 2 to 18 years discharged from Wolfson Children’s Hospital
between September 1, 2004 and August 31, 2006 with the diagnosis of asthma was generated.
Medical records of eligible patients were reviewed for demographic information, asthma pathway
use, duration of hospital stay in days, readmission rates, receipt of asthma education, and medica-
tions prescribed upon discharge. Patients placed on the asthma clinical pathway were compared
to a control group with asthma who were matched based on age and discharge date. Length of
stay was averaged for each group. Asthma education, discharge medications, and readmission
rates were compared between the two groups.

RESULTS Forty-three patients placed on the asthma clinical pathway were compared to a 43
patients in the control group that were matched for age and discharge date. Use of the asthma
clinical pathway reduced hospital stay by 0.372 days (P =.0373). Receipt of asthma education (P =
.3864), the use of appropriate drug therapy prescribed upon discharge (P =.1398), and readmis-
sion rates (P = .5486) were unaffected by pathway use.

CONCLUSIONS The asthma clinical pathway used at Wolfson Children’s Hospital reduces length of
hospital stay, but has no bearing on receipt of asthma education, use of appropriate drug therapy
upon discharge, or readmission rates.
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INTRODUCTION Asthma clinical pathways are defined as “the
optimal sequencing and timing of interven-
As of 2005, asthma was estimated to affect tions by physicians, nurses, and other staff for
6.5 million children in the United States.! It
is the most common chronic disease of child-
hood and accounts for about 190,000 pediatric
hospitalizations yearly in the United States,
making asthma is the leading cause of pediatric

hospitalizations.!?

ABBREVIATIONS ED, emergency department; NAEPP,
National Asthma Education and Prevention Program; PICU,
pediatric intensive care unit; RR, respiratory rate

a particular diagnosis or procedure, designed
to minimize delays and the use of resources,
and to provide the best possible care.” They
are evidence-based, typically developed by a
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multidisciplinary team and are aimed at im-
proving patient outcomes and costs.*
The use of asthma clinical pathways ef-
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fectively reduces the length of hospital stay,
improving asthma education, and reducing
hospitalization costs associated with asth-
ma.?%® Unfortunately, the use of these clinical
pathways has not affected readmission rates or
clinical outcomes such as prescribing control-
ler medications, peak flow meter and spacer
use, providing patient education, providing a
written action plan, and scheduling follow-up
appointments.?®

The primary objective of this study was
to determine if the asthma clinical pathway
implemented at Wolfson Children’s Hospital
reduced the length of hospital stay. Second-
ary objectives included evaluating the use
of asthma education, the use of appropriate
discharge medications based on asthma clas-
sification, and readmission rates.

MATERIALS AND METHODS

In September 2005, Wolfson Children’s
Hospital, a private, 180 bed, not for profit
teaching hospital, began hospital wide use of
an asthma clinical pathway (Figure 1). The
pathway was developed by a multidisciplinary
team consisting of general and academic pe-
diatricians, pediatric pulmonologists, nurses,
respiratory therapists, pharmacists, and
administrators and was based in part on the
recommendations by Smith et al.® The goal of
the pathway was to streamline care provided
to patients who are admitted with asthma.
Our institution admits an average of 280
patients for asthma exacerbations each year,
and all physicians are encouraged to use the
clinical pathway for any patient admitted with
a diagnosis of asthma exacerbation, regard-
less of the patient’s asthma classification. The
only area that does not use the pathway is the
pediatric intensive care unit, since patients
requiring this level of care are typically placed
on continuous albuterol rather than hourly
treatments.

Prior to the implementation of the asthma
clinical pathway, bronchodilator nebulized
treatments (e.g., albuterol and levalbuterol)
were started upon admission and tapered off
at inconsistent intervals when a physician was
able to assess the patient, and an order was
provided to respiratory therapy. The imple-
mentation of the pathway has allowed for

more standardized care with routine discharge
counseling and follow-up. Using the pathway,
patients received an initial assessment to
include listing equipment used at home (e.g.,
nebulizer, inhaler, spacer, peak flow meter),
home medications, trigger identification (e.g.,
pets, smoke, allergies), treatments tried prior
to admission, past receipt of asthma educa-
tion, and use of an asthma action plan. Physi-
cians then ordered bronchodilator nebulized
treatments based on patient weight. Based on
physician judgment and the clinical severity
of asthma, there were options for the addi-
tion of ipratropium bromide, intravenous and
oral corticosteroids and intravenous fluids.
Once ordered, the respiratory therapist was
permitted to adjust the inhaled bronchodila-
tor treatments as necessary, per the asthma
pathway protocol based on a pulmonary score
(Table 1). As the pulmonary score improved,
the respiratory therapist was free to taper
treatments without having to wait on physician
assessment and approval. This has allowed for
timelier adjustments of bronchodilator nebu-
lized treatments and possibly shorter lengths
of hospitalization. The pathway protocol also
includes asthma education and standardized
discharge instructions for each patient.

A retrospective chart review was conducted
on patients discharged between September 1,
2004 and August 31, 2006. Children 2 to 18
years of age who were discharged from the
hospital with the primary diagnosis of asthma
were eligible for inclusion. Patients with an
intensive care unit admission and patients
discharged from the emergency department
were excluded. This study was approved by
the Baptist Health System Institutional Re-
view Committee and informed consent was
not required.

Medical records were reviewed for demo-
graphic data including age, race, gender, and
pre-existing conditions. Patients placed on the
asthma clinical pathway were constituted the
study treatment group, and will be referred
to as the clinical pathway group. The control
group was randomly chosen from those pa-
tients who were not placed on the asthma clini-
cal pathway. The control and clinical pathway
groups were matched based on patient age. In
order to control for seasonal variations between
the two groups, groups were also matched for

234

J Pediatr Pharmacol Ther 2008 Vol. 13 No. 4 ® www.jppt.org

http://prime-pdf-watermark.prime-prod.pubfactory.com/ | 2025-03-13



Asthma Clinical Pathways in Pediatric Practice J PPT

Admitted to Wolfson Children’s Hospital
Diagnosis: Asthma Exacerbation

v v

<16 kg > 16 kg
Albuterol 2.5 mg or Levalbuterol Albuterol 5 mg or Levalbuterol
0.63 mg * Ipratropium bromide 1.25 mg + Ipratropium bromide
0.5mg 0.5mg
+ +
IV Methylprednisolone, IV Methylprednisolone,
PO Prednisone or PO Prednisolone PO Prednisone or PO Prednisolone
+ +
Asthma Education Consult Asthma Education Consult

Phase I: Admission
Albuterol or Levalbuterol g 2 hours x 3
Reassess q 2 hours x 3

\/

Y

Phase Il: Score 8-9: Reassess every 2 hours
Phase lll: Score 4-7: Reassess every 3 hours
_ Phase IV: Score 0-3: Reassess every 4 hours

Space bronchodilator treatment to match reassessment frequency
If pulmonary score improves, move to next phase

Y Y

Pulmonary score > 9 or O, > 50% or 4L Discharge Criteria:
« Call Resident/Attending + Adjustment of bronchodilator therapy
« If not on Ipratropium, Add Ipratropium to every 4 hours
« Increase Albuterol dose to 0.3 mg/kg « Patient is minimally symptomatic
(Max 10 mg) or double Levalbuterol « Patient has little wheezing on chest
dose (to 1.25 mg or 2.5 mg) examination
« Consider Critical Care consult « Peak expiratory flow > 70% predicted
or personal best
« Minimum of 8 hour observation after
last bronchodilator therapy change

Discharge Instructions/Orders:

« Prescribe short acting beta-2 agonist
and inhaled corticosteroids + oral
corticosteroids

« Schedule follow-up or referral within
3-5days

« Provide family with written asthma
action plan

- Provide peak flow meter and spacer

Teach correct inhaler use and trigger
avoidance

A

Figure 1. Algorithm of Asthma Clinical Pathway.
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Table 1. Clinical Pathway Pulmonary Score and Phases

Score RR1-3 RR = 4 years Wheezing Accessory Muscle Use SpoO,
years old old
0 Lessthan30  Lessthan24  None No apparent activity > 94% without O,
1 31-40 24-30 End expiratory Mild intercostals >94% with O, <
50% or 4L nasal
cannula
2 41-50 31-40 Entire expiration Moderate intercostals and ~ 90-93% with O, <
and rare inspiration subcostal 50% or 4L nasal
cannula
3 > 50 > 40 Inspiratory and Severe intercostals, >50% 0, or4lL to

expiratory wheeze
and/or decreased air

exchange

subcostal and
supraclavicular

keep sats > 90%

Phase I: Admission, reassess every 2 hrs
Phase ll: Score 8-9, reassess every 2 hrs
Phase lll: Score 4-7, reassess every 3 hrs
Phase IV: Score 0-3, reassess every 4 hrs

discharge date within the study period. For
example, a 4 year old clinical pathway patient
discharged in March 2006 would be matched
to a 4 year old control patient discharged in
March 2005.

Classification of asthma, discharge medica-
tions, admission orders including/excluding the
use of the asthma pathway, chart documenta-
tion of asthma education (i.e., received/not
received), number of days hospitalized, and
readmission for asthma were factors noted in
the study. Regardless of time since study en-
rollment, readmission rates were determined
for patients readmitted for asthma during the
period of September 1,2004 to August 31, 2006.
All hospital stays were rounded to the nearest
full day and averaged for each group. Receipt of
asthma education, appropriate prescribing of
discharge medications, and readmission rates
were compared between the two groups. Clas-
sification of asthma, based on National Asthma
Education and Prevention Program (NAEPP)
guidelines, was used in determining appropri-
ate prescribing of discharge medications.

No clinical pathway patient or control patient
was excluded from analysis. Demographic data
and length of stay differences between groups
were compared by using a paired t-test. Receipt
of asthma education, appropriate prescribing
of discharge medications per current NAEPP
guidelines, and readmission rate differences
between groups were compared by using the
Fisher’s exact test. All tests were two-tailed,

and a P value of < .05 was considered statisti-
cally significant.

RESULTS

During the study period, 380 patients were
discharged from our institution with the di-
agnosis of asthma, with 223 patients meeting
the inclusion criteria. The primary reason for
exclusion was admission with asthma as the
secondary admitting diagnosis. Other reasons
for exclusion included admission to or intensive
care unit stay during admission, and patients
falling outside of the age range of the study.
Only 43 patients who met the inclusion criteria
had been placed on the asthma clinical path-
way. A 43 patient control group was derived
from patients meeting inclusion criteria but not
placed on the asthma clinical pathway.

Demographic information for both groups
can be found in Table 2. No statistically signifi-
cant differences were observed between groups.
Asthma classification was documented for 30
of the 43 clinical pathway patients and 20 of
the 43 control patients. Patients were classified
based on NAEPP guidelines and/or physician
judgment at the time of admission (Table 3). No
attempt was made to determine asthma clas-
sification based on chart data for those patients
without asthma classification documentation.
Of the 30 clinical pathway patients, 12 were
classified as mild intermittent, 6 as mild per-
sistent, 9 as moderate persistent, and 3 with
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Table 2. Patient demographics

Clinical Pathway Group Control Group P Value
(n=43) (n=43)
Age, yrs 6.93 + 3.69* 6.93 + 3.69*% 1.0000
Race (%)
Caucasian 17 (39.5) 23 (53.5) 0.2797
African-American 18 (41.9) 17 (39.5) 1.0000
Hispanic 4(9.3) 0(0) 0.1162
Other 4(9.3) 3(7) 1.0000
Gender (%)
Male 27 (62.8) 30 (69.8) 0.6487
Female 16 (37.2) 13(30.2) 0.6487
Pre-existing Conditions (%)
Asthma 31(72) 33(76.7) 0.8052
Wheezing/cough 4(9.3) 4(9.3) 1.0000
Bronchitis 3(6.9) 2(4.6) 1.0000
Eczema 8(18.6) 3(6.9) 0.1951
Allergies 9(20.9) 7 (16.3) 0.7825
*mean + SD

severe persistent. Of the 20 control patients,
10 were classified as mild intermittent, 5 as
mild persistent, 4 as moderate persistent, and
1 as severe persistent. Based on classification,
15 of the 30 clinical pathway patients were
discharged with appropriate therapy compared
with 15 of the 20 control patients (P = .1398).

Results for length of stay are depicted in
Figure 2. Length of stay for clinical pathway
patients was 2.33 + 1.06 days (range 1 to 6
days) with an average stay of 2.33 days. Length
of stay for control patients was 2.7 + 1.06 days
(range 1 to 7 days) with an average stay of 2.70
days. Use of the asthma clinical pathway re-
duced length of hospital stay by 0.372 days (P =
.0373; 95% confidence interval 0.02 to 0.72).

Of the 43 patients in the clinical pathway
group, 22 had medical record documenta-
tion that asthma education had been given
compared with 17 out of the 43 patients in
the control group (P = .3864). Documentation
included, progress note written by either the
certified asthma educators or nurses, detailing
the education received, or education signed off
as given on the “Family Centered Education
Given” sheet. Patients lacking any of these
documentations were considered to have not
been educated.

A total of 13 readmissions involving 11
patients occurred during the study period. In
the clinical pathway group, 5 readmissions

occurred compared with 8 readmissions in
the control group (P = .5486). In the clinical
pathway group, 2 patients were readmitted but
were not placed on the asthma clinical path-
way upon readmission. In the control group,
1 patient was readmitted twice, but neither
readmission involved use of the asthma clini-
cal pathway.

DISCUSSION

This study has shown that use of an inpatient
asthma clinical pathway can decrease length
of hospital stay. Unfortunately this study
failed to show improved quality of care, such
as increased receipt of asthma education, ap-
propriate prescribing of discharge medications
based on asthma classification, or a reduced
readmission rate.

The asthma clinical pathway in place at our
institution is similar to other clinical path-
ways described in the literature.?*” Patients
are placed in “phases or levels” on the clinical
pathway based on a “score” to help guide treat-
ment.?® In addition to including guidelines on
intensification of treatment, the pathway also
includes diagnostic evaluations that should be
included in the patient assessment, guidelines
for referral to an asthma specialist, discharge
criteria, and discharge instructions/orders
(Figure 1). The discharge instructions/orders
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Table 3. Use of appropriate discharge therapy based on asthma classification

Asthma Classification

Clinical Pathway Group

Control Group

(n=30) (n=20)
Mild Intermittent 6/12 (50%) 10/10 (100%)
Mild Persistent 4/6 (67%) 3/5 (60%)
Moderate Persistent 5/9 (56%) 1/4 (25%)
Severe Persistent 0/3 (0%) 1/1 (100%)
help remind the physician to prescribe a short 81
acting beta-2-agonist and oral corticosteroids, 7
schedule adequate follow-up, provide the pa- s
tient/caregiver with a written asthma action
plan (Figure 3), provide a peak flow meter and o 51
spacer, and provide teaching on correct inhaler § 4
technique and trigger avoidance. It does not 34 .
remind the physician about adequate control- s
ler therapy based on asthma classification
as recommended by current NAEPP practice i
0

guidelines.?

Other studies have documented significant
decreases in length of stay as well as cost with
improved clinical outcomes.?* Our results are
consistent with the current literature. Our
study looked at length of differences in hos-
pital stays, receipt of education, prescribing
of appropriate discharge medications based
on asthma classification, and readmission
rates. Further study is needed to determine if
costs are decreased with the use of the clinical
pathway.

Kelly et al. showed a statistically signifi-
cant decrease in length of stay in the clinical
pathway group when compared to the control
group during a 4-month prospective study.® The
pathway group stayed 35 hours less than the
control group. They also showed a significant
cost savings of $1,144 in the pathway group.
Other significant findings included a 47%
increase in completion of asthma education,
a 35% increase in discharge with appropriate
controller medication, and 34% and 29% in-
creases in the availability of peak flow meters
and spacer devices respectively in the pathway
group. Intensive Care Unit admissions were
excluded as well. Readmission rate was deter-
mined based on review of hospital records 72
hours after discharge rather than during the
entire study period.

Wazeka et al. conducted a retrospective, non-
randomized, controlled trial covering a three
year period.* They also found a significant
reduction in length of stay for the clinical path-

Control Group Clinical Pathway Group*
Figure 2. Average length of hospital stay. The first and
third quartiles are represented at the ends of each box,
the mean is indicated by the line in the interior of the box,
and the maximum and minimums for each group are at
the ends of the whiskers.
*P=.0373

way group. The pathway group had a reduc-
tion in stay by 1.5 days when compared to the
control group. This study also evaluated costs,
which decreased by $600,000 in the pathway
group. Intensive Care Unit admissions were
included in the study. Readmission rate was
determined based on a prospective follow-up
study. Patients and parents were called 2 weeks
after discharge to determine if a readmission
had occurred. Clinical outcomes such as receipt
of asthma education or appropriate discharge
therapy were not addressed.

Johnson et al. conducted a prospective, ran-
domized, controlled trial showing a decreased
length of stay by 13 hours in the clinical path-
way group when compared to the control group.®
There was a decrease in room, laboratory and
medication administration charges observed
for the pathway group. Again, Intensive Care
Unit admissions were excluded. Readmission
rates were not evaluated, instead patients
were followed for 2 weeks after discharge to
determine if a health care provider was seen
for “worsening asthma.”

Unlike the previously mentioned studies,
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ASTHMA ACTION PLAN

Date

Primary physician

Phone Place hospital name sticker here
8 The colors of the traffic light will help you use your

O asthma medications

Green - GO ZONE Use CONTROLLER medicine EVERY DAY

You are well: ___times/day
*Breathing is good .
*No cough or wheeze —_times/day
'Sleep th rOUgh the night . Use SPACER with inhaler. For Asthma with exercise: take Albuterol
*Can work and play 2 puffs 15 minutes BEFORE exercise IF NEEDED. For Allergy

symptoms IF NEEDED
take:

Peak flow above

Yellow — CAUTION! Continue CONTROLLER & Add QUICK
RELIEVER medicine, use 2-4 X/day with
You have an Asthma flare-up: asthma flare-up, cold symptoms

*First sign of a cold

*Exposure to trigger Albuterol with 5 i Every 4
«Cough SPACER hours
*Mild wheeze . Albuterol or Xopenex Unit dose Every 4
*Tight chest nebulizer hours
*Coughing at night
Peak flow from to If Albuterol or Xopenex is needed more than every 4 hours CALL

éa YOUR DOCTOR to BEGIN ORAL STEROIDS: Orapred or Prednisone

for 3-5 days.
Red - DANGER! Take these medicine and CALL your Doctor
Your asthma is bad:
. REPEAT Albuterol inhaler 2 puffs every 5 minutes X 3

*QUICK RELIEVER not
helping in 15-20 min
*Breathing is hard and

or
REPEAT Albuterol/Xopenex nebulizer back to back X 1

fast IF NOT IMPROVED, Call Doctor or 911-Rescure or GO TO ER
*Nose opens wide

*Chest/ribs suck in IF IMPROVED, Call Doctor to BEGIN ORAL STEROIDS
*Trouble talking and walking

Peak flow <

Figure 3. Written Asthma Action Plan.
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a retrospective study by Kwan-Get et al. did
not show a significant difference in length of
stay between the clinical pathway group and
the control group.® This finding can be due
to several factors. For instance, the average
length of stay prior to pathway implementa-
tion was only 2 days. Another factor could be
the study design itself. Due to its retrospective
design, the authors acknowledge that the clini-
cal severity of asthma for each child was not
determined during the study; therefore, the
pathway could have affected length of stay,
but the results may have been masked. There
were no significant differences observed when
comparing total charges either. They did show
a significant reduction in average laboratory
charges and radiology services. Unfortunately
we did not design our study to evaluate these
factors and it would be beneficial to include
these factors in future research.

There are some limitations to our study. First,
it was a retrospective chart review limiting the
availability of data to what was written in the
chart. There was inconsistent documentation
regarding receipt of asthma education and
asthma classification. During the study period,
there was inconsistent availability of a certified
asthma educator onsite at the hospital, which
required nurses to provide asthma education in
place of the asthma educator prior to discharge.
However, if the asthma educator was unable
to educate patients prior to discharge, he or
she would keep track of all asthmatic patients
discharged and attempt to make contact via
phone to provide education or follow-up. Un-
fortunately, since this contact occurred after
discharge, follow-up was not reflected in the
medical record at the time of chart review and
was therefore excluded from our analysis. It
was also noticed that receipt of education was
documented differently in the medical record
by nurses versus the asthma educator; hence,
more patients may have received asthma edu-
cation than properly documented during the
medical chart review.

Second, as previously stated, asthma clas-
sification was available for only 58% of the
patients meeting inclusion criteria. While it
is recommended and encouraged for all physi-
cians to determine and record asthma clas-

sification on each patient, it was noted that
resident physicians documented classification
more often than attending physicians. Since
resident physicians are not solely responsible
for providing care to all admitted patients,
this could account for the 42% of patients with
undocumented asthma classifications.

Finally, the study was further limited by a
small sample size. The asthma clinical pathway
is not used by all admitting physicians though
its use is recommended, it is not required. We
had anticipated greater use of the pathway,
allowing for a larger sample size. We hope to
increase use by educating all physicians on
the availability of the asthma clinical pathway.
Perhaps with increased use, we will be able to
show a difference in receipt of asthma educa-
tion, appropriate prescribing of medications
upon discharge, and a difference in readmis-
sion rates.

CONCLUSION

The asthma clinical pathway currently used
at out hospital shows promise. Based on this
study, the asthma pathway is not widely used
in our hospital. Despite the low usage, this
study was able to show pathway use resulted
in a decrease in length of stay. We hope to
increase pathway use through education of
medical residents, general practice and aca-
demic pediatricians, and private practitioners
on the availability of the asthma clinical path-
way. Additional studies of larger groups are
needed to further evaluate the hypothesis of
increased use of the asthma clinical pathway
can affect receipt of asthma education, usage
of appropriate discharge medications, and
readmission rates.
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