Pharmacist Management
of Adult Asthma at an Indian Health
Service Facility

LCDR Kevin McDermott, PharmD, BCPS, AE-C

A pharmacist-managed adult asthma clinic improved asthma
outcomes, patient satisfaction, cost burden, and readmission rates at
the Shiprock, New Mexico, Indian Health Service facility.

ccording to the Centers for

Disease Control and Pre-

vention, asthma prevalence

in the U.S. increased be-
tween 2001 and 2010 and is now
at its highest level. In 2010, about
25.7 million people had asthma:
18.7 million adults (8%) and 7 mil-
lion children (9%). Despite well-
known treatment options, asthma
continues to be poorly controlled.
In 2009 there were 1.6 million
emergency department (ED) visits,
497,300 hospitalizations, and 3,404
deaths related to asthma. Addition-
ally, in 2008 the disease affected
attendance at school and work
with 10.5 million and 14.2 million
missed school days and workdays,
respectively.!

The American Indian and Alaska
Native (AIAN) populations have not
escaped the realities of asthma. Ac-
cording to a 2010 report of the Na-
tional Center for Health Statistics,
ATAN populations also have a high
prevalence of asthma at 14.2%. This
percentage is much higher than that
of the general population.!

LCDR McDermott is a clinical pharmacist with the
U.S. Public Health Commissioned Corps and is
attached to the Indian Health Service at Northern
Navajo Medical Center in Shiprock, New Mexico.

Over the past decade, pharmacists
have expanded their roles from edu-
cators to clinicians with prescriptive
authority in various settings. The
greatest success has been seen with
anticoagulation clinics, both clini-
cally and financially.*!° Pharmacists
have also demonstrated positive out-
comes when involved in cardiovascu-
lar clinics.!13

Additionally, pharmacists have
been involved with asthma clinics as
both educators and prescribers with
favorable results clinically and eco-
nomically.'*'® A study from Taiwan
done by Chan and Wang indicated
that pharmacist asthma interventions
in an outpatient setting improved the
quality of care, reduced cost, and re-
lieved stress on general medical re-
sources.'” Another study indicated
that education by a community phar-
macist can improve asthma control in
a self-managed program.'®

In 2007, an asthma medication
use evaluation (MUE) was completed
at the Northern Navajo Medical
Center (NNMC) in Shiprock, New
Mexico. The results of the MUE con-
cluded that asthma statistics for the
local population differed from that
of the national data (Table 1). Over-
all, the Navajo population served by

the NNMC had a lower incidence of
asthma but a higher rate of hospital
admissions and ED visits.

One of the primary focus points for
the MUE was short-acting beta ago-
nist (SABA) refills. According to na-
tional guidelines, using a SABA 2 or
more times per week (not for exercise-
induced bronchospasms) would indi-
cate a patient was not well controlled."
This use equates to 2 refills of SABA
per year. The MUE found that 51% of
patients had > 3 refills per year, and
38% of patients had 4 or more refills
per year. Based on asthma prevalence
and SABA history, it was determined
that a specialty clinic could have a pos-
itive impact on asthma care.

This study addresses how a spe-
cialized adult asthma clinic managed
by pharmacists with physician over-
sight can improve asthma outcomes.
Since January 2010, the NNMC has
had a program in place and has ex-
perienced a concurrent substantial
drop in asthma-related ED visits and
admissions, an improved level of
control, and a decreased cost burden
to the facility.

METHODS

A retrospective chart review was
completed on all patients currently
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enrolled in the clinic. The Resource
and Patient Management Sys-
tem Visit General Retrieval (RPMS
VGEN), Electronic Health Record,
and the asthma clinic database were
used to evaluate patients. The evalu-
ation period began January 1, 2010,
and ended December 31, 2011.

Performance improvement inclu-
sion criteria for clinic patients were
based on active status in the clinic.
Active patients were defined as pa-
tients with at least 2 clinic visits and
a clinic visit within 3 months of an
ED visit or admission. The 3-month
cutoff was chosen based on several
criteria. First, most patients referred
to the clinic were categorized as ei-
ther not well controlled (NWC) or
very poorly controlled (VPC) and
required at least a 2- to 4-week fol-
low-up based on guidelines. Second,
patients who were categorized as well
controlled (WC) were scheduled for
clinic visits every 3 months for regu-
lar follow-up.

Using all ICD-9 codes for asthma,
RPMS VGEN was used to find the
number of ED visits and admissions
that occurred with asthma as the pri-
mary diagnosis from both clinic and
nonclinic patients. The inclusion cri-
teria were then applied to the clinic
patients, and those not meeting these
criteria were returned to the non-
clinic pool of patients.

Cost analysis was evaluated based
on the results of a random selection
of 20 patients from 2009 and 2010
ED and hospital visits at the NNMC.
These numbers were averaged to
determine ED and admission costs.
Length of admission stay was deter-
mined from a RPMS VGEN search
for each clinic and nonclinic patient
admission.

Determination of the level of
control was based on the 2007
national asthma guidelines. The
guidelines state that the level of

Table 1. Northern Navaho Medical Center and National
Asthma Incidences’

American Indian/

Northern
Navaho

National Alaska Native | Medical Center
Asthma 8% (adult) 14.2% 6.2% (adult)
prevalence
Admission rates 17/10,0002 No data 34/10,0002
Emergency 64/10,0002 No data 121/10,0002

department visits

@ Local population.

Table 2. Assessment of Asthma Control in Patients Aged

> 12 Years™"

Components of Control Well Not Well | Very Poorly
Controlled | Controlled | Controlled
Symptoms <2d/wk | >2d/wk | Throughout
the day
Nighttime <2 mo 1-3 wk > 4 wk
awakenings
Interference with None Some Extremely
Impairment | normal activity limitations limited
Short-acting <2d/wk | >2d/wk Several
beta,-agonist for times a day
symptom control
(not prevention of
exercise-induced
bronchospasms)

control can be determined by ei-
ther asthma symptoms or by peak
flow evaluation.'” Because of the
language barrier that sometimes
arises with the treated population,
the use of symptom-based evalua-
tion has been observationally supe-
rior to providing peak flow meters
for home use. At each visit, patients
were interviewed using tables from
the asthma guidelines. Table 2 is an
abbreviated portion of the guide-
lines representing the assessment

tool used by the clinic. The level of
control was determined by selecting
the column with the highest sever-
ity of impairment.'

All patients seen at the clinic were
tracked in a database, and their cur-
rent level of control was documented
at each visit. To determine the level
of control, the database was reviewed,
and those patients with > 1 visit were
included in the analysis. The levels of
control from the first visit to the most
recent visit were compared.
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Table 3. Emergency Department and Hospital Admissions

Emergency Department Visits 2010-2011

Nonclinic Clinic

Patients Patients Odds Ratio P value
Patients 279 22 1.61 (1.01-2.59) .043
Total visits 428 31 1.95 (1.34-2.85) .001

Hospital Admissions

Nonclinic Clinic

Patients Patients Odds Ratio P value
Patients 53 7 2.64 (1.18-5.91) .026
Total visits 71 8 2.97 (1.42-6.22) .018

Table 4. Total Number of Emergency Department/Hospital
Visits Pre-/Postclinic

2008-2009 | 2010-2011 Change (%)
Emergency 123 31 -75
department visits
Hospital 20 8 -60
admissions
Table 5. Actual Cost Savings
No. Visits/ Median 2-Year
Admissions | Cost ($) Cost ($)
2008-2009 | ED 123 373 45,879
(before Admissions 20 1,199 23,980
enrollment) Total 69,859
2010-2011 | ED 31 373 11,563
(after Admissions 8 1,199 9,592
enrollment) Total 21,155
Total 2-Year Cost Savings 48,704
Annualized Cost Savings 24,352

ED = emergency department.

Patient surveys were completed
at each visit. These surveys included
questions to assist the pharmacy
provider in classifying the level of
control, patient satisfaction with
asthma care, and patient perception
of asthma control. Approval from
the Navajo Area Institutional Review

Board was obtained for data publica-
tion. Odds ratios were used to deter-
mine the impact of the clinic, using a
95% confidence interval.

RESULTS

For the review period, 2,997 patients
were coded as having some form of

asthma, resulting in 12,739 asthma
visits within the medical center.

ED Visits and Hospital Admissions
Of these 2,997 patients, 301 visited
the ED between 2010 and 2011 with
22 being active asthma clinic pa-
tients. These 22 active clinic patients
accounted for 31 ED visits. The re-
maining 279 patients had 428 visits
with a total of 459 ED visits from
clinic and nonclinic patients. Sixty
patients were hospitalized for asthma
with 7 of them active asthma clinic
patients. The 7 clinic patients ad-
mitted accounted for 8 admissions.
There is a statistical significance in
total ED visits and admissions as well
as for individual patients (Table 3).
To determine the clinic impact,
a 2-year analysis of patient pre- and
postclinic enrollment was done.
Search criteria for RPMS VGEN were
identical to the study period search
except for dates. Those patients en-
rolled in the clinic during the study
period (2010-2011) were evalu-
ated for the 2 years before the clinic
startup (2008-2009). The results in-
dicated a decrease in both ED visits
and hospital admissions related to
asthma for clinic patients (Table 4).

Cost Data and Length of Stay

Emergency department and hospital
admissions costs were determined
from an earlier performance improve-
ment review of the clinic. The median
cost of an ED visit was $373 with a
range from $228 to $910. The cost
range represented the severity of the
asthma exacerbation being treated.
This cost range was similar to pub-
lished data that reported a cost range
from $234 to $400 with an average
of $339 per visit.?**! Hospital costs
(including ED visit) per day ranged
from $528 to $2,470 with a median
of $1,199 per day. Table 5 shows the
calculated actual annual cost savings
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for patients pre- and postenrollment.
The cost difference between clinic
and nonclinic patients from 2010 to
2011 was calculated to be $111,000
annually (data not shown). The me-
dian length of the hospital stay for
clinic and nonclinic patients was
2 days (range, 1-10 and 1-7 days, re-
spectively). The national average was
4.3 days.

From 2008 to 2009, there were
123 ED visits and 20 hospital ad-
missions related to asthma of pa-
tients who would later be enrolled
in the asthma clinic study. From
2010 to 2011 there were 31 ED vis-
its and 8 hospital asthma admissions
(Table 4). These data were used to
determine the potential cost savings
for the clinic (Table 5). Based on cur-
rent reductions, the potential annual
cost savings was $85,405 if all adult
asthma patients were seen in the
pharmacy managed clinic (Table 6).

Level of Control

A total of 66 patients had 3 or more
visits to the asthma clinic. Of these
patients, 30% had no change in con-
trol, 60% showed some measure of
improvement, and 11% had a de-
crease in control based on the na-
tional guidelines (Table 7).

Patient Perception
At each visit, the patient’s current per-
ception of asthma control, satisfaction
with control, and clinic grade related
to asthma care was determined. Of
the 66 patients with 3 or more visits,
a large portion of the questionnaires
were missing when the data were col-
lected. Table 8 shows the results of
the data for patients with 3 more vis-
its and 2 completed forms from dif-
ferent visits. These data points may
not have been from the first or most
recent visits.

From earliest to most recent visit,
patient perception of asthma control

PHARMACIST MANAGEMENT OF ADULT ASTHMA

Table 6. Potential Cost Savings

Visit Reduction | Visits From | Total Cost Cost Reduc-
Between Nonclinic From tion When %
2008-2009 and Patients Nonclinic Reduction
2010-2011 (%) | 2010-2011 | Patients ($) Applied ($)
(No.)
ED 75 428 159,644 119,733
Hospital 60 71 85,129 51,077
2-Year Total 170,810
Annual Potential Savings 85,405

ED = emergency department.

Table 7. Change in Level of Control Based on Guideline Criteria

Number % Total %
No Change
WC-WC 9 13.6
NWC-NWC 1 1.5
VPC-VPC 10 15.2 20 30
Improvement
VPC-NWC 16 24.2
VPC-WC 15 22.7
NWC-WC 8 12.1 39 59
Worsening
WC-NWC 8 4.5
WC-VPC 0 0.0
NWC-VPC 4 6.1 7 11

NWC = not well controlled; WC = well controlled; VPC = very poorly controlled.

compared with clinical guidelines im-
proved moderately. Sixteen patients
had a clinical improvement from VPC
to NWC with 13 (81%) believing
their symptoms were now WC.

DISCUSSION

The results of this performance im-
provement evaluation are encourag-
ing. However, not all positive data
may be directly attributed to the
asthma clinic. The statistical anal-
ysis for this study does not seek to
remove confounding variables.
Without removing potential con-
founding variables, questions remain
about the accuracy of the outcome.

However, combining the statistical
data in Table 3 and the 2-year com-
parative data in Table 4, strong evi-
dence exists that a positive impact
from the clinic had occurred even in
the presence of potential confound-
ing variables.

The financial impact of asthma
was evident with the 2010 to 2011
cost for ED visits and hospital admis-
sions at $265,928. Asthma clinic pa-
tients made up only 8% ($21,155) of
this cost and yielded an annual cost
savings of $24,352. Obviously, the
8% was a direct result of the number
of nonclinic vs clinic patients. How-
ever, the cost savings of $24,352 was
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Table 8. Results of Patient Questionnaire
Patient Satisfaction in Asthma Control, No. (%) (n = 48)

No change 28 (58) (24 remained satisfied;
2 somewhat satisfied; 2 not satisfied)
Improved 13 (27)
Worsened 7 (19)
Level of Care (n = 48)
Earliest Visit Last Visit
Recorded Recorded

Median score 8 9

Perception of Control, No. (%) (n = 49)

Earliest Visit Last Visit
Recorded Recorded
Patient perception 17 (35) 24 (49)
matches guideline control
Patient perception better 30 (61) 25 (51)
than guideline control
Patient perception worse 2 (4) 0

than guideline control

independent of patient numbers and
was calculated directly from patients
pre- and postenrollment. The poten-
tial savings if all current nonclinic pa-
tients were enrolled in the clinic was
$85,405 annually.

The savings was only direct cost
and did not include indirect costs re-
lated to asthma, such as lost work/
school days, impact on employer
productivity, and so forth. This was
calculated after applying the 75% and
60% reduction in ED and hospital
costs. As more patients are enrolled
in the clinic, the potential cost could
become an actual cost savings, based
on the assumption that the 75% and
60% reduction stays constant (Fig-
ure). Over 1 year, the actual savings
of the clinic makes up for 31% of
the current ED visits from nonclinic
patients. With the addition of the
potential savings, the clinic could al-
most negate the money that is cur-
rently spent on asthma care.

Clinic data indicated a positive
impact on level of control. Of those
patients with 3 or more visits to the
asthma clinic, 59% had some form
of improvement. Fifteen of those
patients (23%) had the biggest im-
provement: from VPC to WC. While
any form of improvement is benefi-
cial, a jump of this magnitude in so
many patients is extremely encour-
aging. Thirty percent of the patients
had no change in level of control. Of
these, 14% were WC, so it would be
hoped that no change would occur.
Eleven patients remained at subop-
timal control. The most concerning
control data were those patients who
lost control of their asthma during the
2-year period.

Chronic nonadherence from a se-
lect number of clinic patients seemed
to be a major problem. Thirty-one
ED visits were from 22 patients, and
the 8 admissions were from 7 pa-
tients. Of the 22 ED patients, 82%

had poor adherence to asthma medi-
cations. The hospital data were sim-
ilar with 6 out of the total 7 (86%)
clinic patients reporting poor medica-
tion adherence. Additionally, the ma-
jority of patients with a decrease in
level of control since enrolling in the
clinic had a history of poor medica-
tion adherence (4 of 7 patients).

In rating the level of asthma care,
patients indicated they received
the same level of care after enroll-
ment as they did before enrollment.
Most of the care given before the
clinic was by primary care provid-
ers (PCPs), the ED, and urgent care
providers. Since the patients rated
the level of care equal, it would sug-
gest that pharmacists were providing
the same level of care as were these
providers, at least from a patient
standpoint. Overall, patients were
satisfied with their level of control.
Most patients were satisfied at en-
rollment and did not have a change
of opinion throughout the study
period, and a large number showed
increased satisfaction. The patients
who showed a decrease in satisfac-
tion of asthma control were those
patients who also had no improve-
ment in actual control. Most of these
patients stayed at the VPC level.
About half these same patients had a
history of noncompliance.

There is significant concern re-
garding those patients who continue
to believe they are better controlled
than what the guidelines indicate.
Sixteen patients moved from VPC to
NWC per the guidelines. Thirteen of
these patients now believe that their
asthma is WC. This belief places the
patients at risk for a severe asthma
exacerbation. Patients who believe
they are WC may be less likely to
self-medicate with albuterol or seek
medical help during the initial stages
of an exacerbation. These patients
will need further education to bring
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their personal perceptions and ac-
tual asthma control together.

CONCLUSIONS

Based on clinical results it seems
that the NNMC Adult Asthma
Clinic has made a positive impact
on asthma care. Additionally, sig-
nificant reduction in the financial
burden to the facility is achievable.
The results, both clinically and sta-
tistically significant, indicate the
impact a specialty clinic can pro-
vide. Specialty clinics, pharmacy
or otherwise, have a history of pro-
viding positive outcomes.

As previously noted, no con-
founding variables were included
in the data analysis, which could
bias the results, even though data

300,000
250,000
200,000 —— — 85,129 —
Y
2 150,000 —— — —
[a] 170,810
100,000 —— — —
159,644
50,000 = 14,388 — —
34,316
0
Cost Savings From Clinic Actual Cost of Nonclinic Patients
Emergency Hospital Potential
department

for the same time frame from sep-
arate years will reduce some er-

Figure. Two-Year Clinic Cost Savings Compared With Nonclinic Costs.

rors. However, there will always
be a difference in pollen counts, out-
breaks (ie, influenza), temperature
changes, and so forth. Such variables
should be reduced but not removed
completely, based on this perfor-
mance improvement design. If any
of these variables were significantly
different, it could alter the results, so
a potential weakness is present in this
study.

Probably the most important
mechanism for the success of the
clinic is education. Each visit is set
at 30-minute appointments (1 hour
for new patients), allowing for a sig-
nificant amount of time that can be
spent on education topics, includ-
ing pathophysiology, trigger avoid-
ances, and medication use. Patients
are asked to bring their medications
to the clinic and demonstrate inhaler
technique at every visit. Patients
who do not bring their inhalers to
the clinic will have them filled at the
clinic and given to them for demon-
stration. This type of show-and-tell
education allows clinic providers to

correct improper inhaler technique
immediately. Having patients actually
use their medication seems to influ-
ence the patient’s inhaler mechanics
to a greater extent than does demon-
stration with a placebo.

In the eyes of the clinic provider,
it is important for patients to under-
stand the basic pathophysiology of
the disease. The better understanding
patients have of a disease, the better
they can take part in the treatment.
Since the clinic actively engages pa-
tients in education topics, it brings
patients into an active role in the
treatment. As mentioned, the inhaler
technique seems to be the most ef-
fective first step. However, as patients
gain trust in clinic providers due to
significant improvement in symp-
toms secondary to inhaler technique,
this trust leads to a dialogue about
pathophysiology and triggers.

Another key component in the
clinic success is the nature of the
clinic itself. Providers in the clinic
focus on only 1 disease and the guide-

lines to treat that disease. Therefore,
providers in the clinic are trained to
be extremely familiar with the treat-
ment of asthma. This is not to imply
that a patients PCP or usual care pro-
vider is unfamiliar with the guide-
lines. It simply means that specialty
care involves an extra time commit-
ment to a specific disease. Each clinic
provider must attain a high level of
asthma knowledge before consider-
ation as a full-time provider. Phar-
macists are encouraged to sit for the
Certified Asthma Educators exami-
nation, Board Certified Pharmaco-
therapy Specialist examination, and/
or obtain the Indian Health Service
National Clinical Pharmacy Specialist
certification.

Although the clinic has moved in
the right direction, there are still sev-
eral patients who have not had any
improvement since being referred to
the clinic. These patients have refrac-
tory asthma (ie, step 6) and are not
able to be treated at this facility, con-
tinued poor medication adherence,
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or do not have asthma at all. These
patients will be flagged and will be
evaluated on a case-by-case basis.

In conclusion, the clinic has
begun to achieve what it was in-
tended to do: improve asthma con-
trol, reduce patient burden on ED
staff, and decrease financial burden to
the facility. Additionally, there is im-
provement in the satisfaction of the
asthma care and a trend toward the
patients’ perception of asthma con-
trol agreeing with medical guidelines.
These findings further support the
use of pharmacists in the role as pro-
vider for the management of chronic
diseases. @
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