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BACKGROUND: Despite significant progress in asthma drug therapy in recent years, there has been no major change in asthma
morbidity and mortality. It is still important to determine whether pharmaceutical care (PC) influences health outcomes.

OBJECTIVE: To evaluate the effectiveness of PC with regard to clinical, humanistic, and economic outcomes in adults with asthma.

METHODS: An intervention study was conducted over 12 months. At baseline, 39 community/retail pharmacies, 84 primary care
physicians (general practitioners, internal specialists, chest physicians), and 183 patients (aged 18-65 y) diagnosed with asthma
were included. To evaluate economic outcomes, 2 German statutory health insurance funds provided 2 years of claims data for their
insured patients (n = 55). A 1:10 matching was carried out to compare the data of this intervention subgroup with those of a control
group (n = 550).

RESULTS: Significant improvements were found for all humanistic outcomes (eg, asthma-specific quality of life, self-efficacy,
knowledge, medication adherence). In addition, asthma severity, self-reported symptoms, peak expiratory flow, and patients’
inhalation technique improved. Increases in forced expiratory volume in 1 second and vital capacity were not significant over time.
Evaluation of the insurance claims data revealed a shift toward better adherence to evidence-based therapy.

CONCLUSIONS: The study shows that PC for people with asthma has a positive impact on humanistic and, to some extent, on clinical

outcomes. To determine potential economic benefits, future research should focus on patients with more severe asthma.
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sthmais one of the major health problems in industri-
alized countries.* Although new drugs and evidence-
based guidelines have been devel oped, there has been no
major change in asthma morbidity and mortality.? Total
costs for asthmain the German statutory health insurance
(Gesetzliche Krankenversicherung, GKV), including direct
and indirect costs, were calculated at €2.74 billion (about
$3.58 hillion US) during 1999. Indirect costs (primarily
sickness benefit, early retirement, premature death) amount-
ed to 75% of thetotal costs, suggesting that there is room
for improvement in the area of asthma control .2
As asthma symptoms and disease progression can be
controlled by appropriate treatment and the correct use of
medication, current guidelines focus on the importance of
teaching self-management skillsto patients.* Some experts
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claim that up to 90% of hospitalizations due to asthma are
preventable provided that patients are trained, supervised,
and treated more consistently.> Nevertheless, it is known
from studies that patients' knowledge about asthma and
adherence to drug therapy is poor.5”

In recent years, several multidisciplinary education pro-
grams for people with asthma have been established.8®
Community pharmacy—based pharmaceutical care (PC)
services for these patients have been proven to enhance
medication adherence, self-management, and quality of
life, aswell as clinical outcomes.'-16 Weinberger et al.'’
found significantly higher peak flow ratesin the PC group;
however, those patients also had significantly more breath-
ing-related emergency department and hospital visits.

In 2002, disease management programs for chronic dis-
eases were introduced for clients of the GKV. Approxi-
mately 90% of the German population isinsured by the
GKV, which is part of the socia security system.’® Among
avariety of other conditions, disease management pro-
grams include both asthma and chronic obstructive pul-
monary disease (COPD).
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Based on intensified cooperation between local commu-
nity pharmacists, general practitioners (GPs), and other
physicians, their regulatory bodies, and GKV, we investigat-
ed the effectiveness of PC with regard to clinica, humanis-
tic, and economic outcomes in adults with asthma. Thiswas
apivotal study to evaluate the contributions of community
pharmaciesin disease management program and/or integrat-
ed care contracts with regard to outcomes. In this context,
we aso examined whether drug therapy shifted toward bet-
ter adherence with evidence-based guidelines or areduction
of hospitalizations and absence from work, which could
have positive cost implications for hedth insurance funds.

Methods

STUDY POPULATION

All of the 148 community/retail pharmacies in the region of Trier
(part of the State of Rhineland—Paatino, population 512 000) were invit-
ed by mail to enter the study. The invitation letter was signed both by the
president of the chamber of pharmacistsin the State of Rhineland—Pal ati-
no and the principa investigator of the study (MS). Fifty-seven pharma-
cies agreed initidly to participate and offer PC to their asthma patients for
oneyear. In preparation for the study, at least one full-time pharmacist at
eech participating pharmacy was trained to provide asthma services. Thir-
teen hours of training was based on a nationdly certified curriculum and a
published manual/protocol*® and comprised the following: medical, phar-
maceutical, and pharmacol ogic knowledge; communication skills; and the
use of the study protocol and PC documentation forms.

In addition to the initia training provided, al pharmacies were moni-
tored by a pharmacist based in the city of Trier and employed for this
study. This pharmacist visited all practice sites regularly to check for
compliance with the study protocol and the documentation formsfor PC,
minimize missing data, and enhance the documentation of drug-related
problems detected and solved. In addition, counseling on-site and via
phoneffax was offered from the first day of recruitment until the end of
the study. Thus, assistance from the distant research center was limited to
supervision of the support pharmacist.

We paid a maximum of €75 (about $100 US) per patient to pharma-
cists and physicians when data were provided a basdline and after 6 and
12 months.

To be digible for the study, patients had to be 18—65 years old, have
aphysician’s diagnosis of asthma (confirmed for the study), and give
written informed consent. Recruitment was carried out by the participat-
ing pharmacists, as well as by the patients' physicians (84 GPs, internal
specialists, respiratory physicians). A list of participating community
pharmacies was provided to al physicians' offices. Eligible patients
were asked during aregular visit to the pharmacy or physician whether
they were interested in joining the program. In addition, an advertise-
ment in the local newspaper helped with recruiting patients. The enroll-
ment time period lasted from October 2001 until March 2002.

DATA COLLECTION AND INTERVENTIONS

In Germany, this type of research does not require an ingtitutional re-
view board approval. However, the work was conducted in compliance
with the requirements of the data protection agencies of the hedlth insur-
ance fundsinvolved.

Except for explicitly assessing readiness for change, al elements of
PC, as described by Strand et a.° and highlighted recently by McLean
and MacKeigan,? were included in our intervention. In cooperation with
the patients’ physicians, 5 meetings between pharmacists and patients
were scheduled over 12 months. These one-to-one counseling sessions
took place in confidential areas or counseling rooms available within the
pharmecy.

Petients were educated in asthma pathology, the use of asthma medi-
cation, inhalation technique, and self-management skills. Drug-related
problems were detected and solved. At the beginning of the study, each
patient was instructed to use a peak flow meter (Mini-Wright, Clement
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Clarke Int. Ltd., Essex, UK) and a well-recognized asthma diary
(Atemwegdiga, Germany) twice dally.

At basdline and after 6 and 12 months, 4 questionnaires were admin-
istered to patients during an gppointment in the pharmacy. The question-
naires covered the following areas: disease-specific qudity of life, gener-
ic self-efficacy, asthma knowledge, and adherence. All questionnaires
were completed by the patients without the help of the pharmacist. At
the same time, patients had to visit their physician to have their lung-
function (forced expiratory volumein 1 second [FEV,] and vita capacity
[V(]) tested and for reassessment of asthmaand dyspnea severity.

In addition to these study data, 2 German statutory health insurance
funds (Allgemeine Ortskrankenkasse (AOK) in Rhineland—Palatino, and
Barmer Ersatzkasse) provided 2 years of clams datafor their insured pa-
tients (n =55, 17 male) for the one-year period before the study and the
study year. These patients signed a specific consent form to alow disclo-
sure of their records. Statutory hedlth insurance data about patients’ asth-
ma-related hospital admissions (International Classification of Diseases
[ICD] J 45 and J 46), absence from work, and drug consumption were
evauated in this subgroup. Control patients (n = 550) were identified by
asthmadiagnosis (ICD) and prescriptions of anti-asthmatics (Anatomical
Therapeutic Chemical [ATC] code: R03) in asample of the AOK in the
Federal State of Hesse. Patients diagnosed with COPD were excluded.
Control and intervention patients were matched by aratio of 10:1 ac-
cording to gender, age (+ 5y), date of recruitment, and amount (defined
daily doses) of prescribed anti-asthmatics (ATC R03).

OUTCOME MEASURES

To monitor lung function, FEV, and V C were measured by patients
physicians at basgline and after 6 and 12 months. In case of insufficient,
incorrect, or incomplete data, physicians were asked to provide flow vol-
ume curves. These data were reassessed independently by 2 experienced
chest physicians. In addition, patients were asked to measure peak expi-
ratory flow rates twice daily a home during the entire study year and on
consulting dates in the pharmacy. The peak flow measures under phar-
macists' supervision were recorded in the monitoring plan. To assess
dyspnea severity, physicians used the Medical Research Council Dysp-
noea Scale (Medical Research Centre of Great Britain, none = 0 to se-
vere = 4). Asthma severity was classified according to German Asthma
Guidelines (from intermittent = 1 to severe, persistent = 4).2

A 7-point checklist was used to score patients’ inhalation technique.*
For each correct step, 1 point was assigned, and the total score of thein-
halation technique was documented. The validated German version of
the Living with Asthma Questionnaire was applied to measure asthma-
specific quality of life2 A sdf-constructed self-efficacy scale based in
parts on a standardized generic self-efficacy questionnaire? and supple-
mented by some disease-specific items!* was employed to investigate
any changesin patients' perceptions of their self-management skills and
ability to deal with the disease.

The asthma knowledge questionnaire, which focused on basic infor-
mation about the disease and drug therapy, was developed and tested in
cooperation with respiratory physicians, clinical psychologists, and clini-
cd pharmecigtsinvolved in the German PC efficacy study.** To measure
patients adherence, the vaidated 4-item Morisky medication adherence
scale was utilized

GKV information about patients’ asthmarrelated hospital admissions
(ICD J45 and J 46), absence from work, and drug consumption (ATC
RO3) were evaluated in a subgroup of 55 patients of the intervention
group for whom claims data were available and compared with a control
group of 550 patients.

STATISTICAL ANALYSIS

Statistical computations concerning clinical and humanistic outcomes
were performed using SAS version 8.2 (SAS Institute, Cary, NC). The
media trend of the intervention over time was evaluated using a
pre/post/follow-up design (SAS, procedure “mixed” for repeated mea-
surein asplit-plot design).? Thistype of ANOVA outperforms the stan-
dard Genera Linear Model approach in terms of power and flexibility of
coding single contrasts. Furthermore, it allows for explicit modeling of
covariance structure over time, thus giving appropriate standard error for
determining statistical significance of effects. Every anaysis was repli-
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cated using its nonparametric counterpart (Friedman test), which dis-
played parallel results. Two-tailed o level was predetermined on o =
0.05 with power (1-8) = 0.8.

All scales and subscales derived from the repeatedly administered ques-
tionnaires (quality of life, self-efficacy, knowledge) were linearly trans-
formed to a percentage scale ranging from 0 to 100. Low values are associ-
ated with alow characterigtic of the meesured congtruct and vice versa

GKV (AOK and Barmer) data were evaluated using a pre/post- de-
sign (1-y periods prior to and during the study) against a control group
generated from AOK data in the Federa State of Hesse. There was a
need to control for the amount of drugs prescribed before baseline and
avoid potential bias with regard to anti-asthmatics prescribed to patients
enrolled in the study. Thiswas achieved by analyzing individual drug
consumption in time frames of 180 days before and during the study
(Figure 1, Table 1) instead of analyzing the entire data set.

Results

Over the enrollment period of 6 months, 39 of 57 phar-
macies recruited a total of 183 patients. Females were
slightly older than males (44.2 vs 41.1y). Patients' base-
line characteristics are summarized in Table 2. During the
study year, 6 (15%) pharmacies and 55 (30%) patients
were eventualy lost to follow-up. Reasons for patients
dropout were lack of interest/lack of time (n = 17), patients
diagnosed with COPD based on lung function tests and
other patient data (n = 6), relocation (n = 4), physician re-
lated (n = 2), and pharmacy related (n = 4). No specific
reason was filed for 22 patients. Pharmacy dropout was
mainly due to change of working place of the responsible
and trained pharmacist or when al recruited patients of the
pharmacy were lost to follow-up.

Community Pharmacy—Based Care for Asthma Patients

CLINICAL OUTCOMES

Peak expiratory flow rates measured in the pharmacy
improved significantly over time. In addition, the patients
sdf-reported symptoms and asthma severity decreased Sig-
nificantly. Increases in lung function (FEV, and VC) were
not significant over time (Table 3).

HUMANISTIC OUTCOMES

The inhalation technique improved significantly over
time. Furthermore, patients' knowledge, self-efficacy, and
adherence were enhanced. Significant improvements could
also be established in the summary score of the Living
with Asthma Questionnaire and its 2 subscales: physica
symptoms and psychological distress. The functional sta-
tus subscale remained unchanged (Table 3).

ECONOMIC OUTCOMES

Equivalence tests revealed no statistically significant
differencesin any of the parameters of the subgroup of 55
patients for whom health insurance funds claims data
were available compared with the entire intervention
group. We therefore concluded that the subgroup is repre-
sentative of the intervention group.

Evauation of the claims data showed a higher increase
in the number of recipients of long-acting [3,-agonists and
inhaled steroids in the subgroup compared with the control

| 95days | @ssessment pefore | 90 days ‘ 90 days | assessment aser 95 days |
180 days 180 days
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—
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Figure 1. Time-frame assessment claims data.

I

365 days after recruitment

Table 1. Relative Change in Number of Receivers of Prescribed Medication?
Intervention Group (n = 55) Matched Control Group (n = 550)
180 Days Relative Change 180 Days Relative Change
Drug Class Before After (%) Before After (%)
Short-acting 78 71 -9 74 69 -6
inhaled
B,-agonist
Long-acting 51 69 36 43 44 4
inhaled
B,-agonist
Inhaled steroid 73 93 28 63 60 -5
Theophylline 42 36 -13 39 39 0
Oral steroid 35 24 -32 24 23 -3
aBefore = percentage of patients receiving therapy between the 270th and 91st day before their recruitment into the study; After = percentage of
patients receiving therapy between the 90th and 269th day after their recruitment into the study (Figure 1).
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group (Table 1). Concurrently, alarger decrease in pre-
scribed short-acting inhaled 3,-agonists and oral steroids
was observed. The number of prescriptions for theophyl-
line remained unchanged in the control group and de-
creased in the study group.

Low overdl asthma severity at/before basdline accompa:
nied by low hospitalization rates in the preceding year and
the small number of patients for whom health economic
data (hospitalizations, absence from work) were available
did not dlow further analysis of economic outcomes.

Discussion

Asthe efficacy of PC has been proven before, 0111416 we
chose a more naturalistic pre/post-design with repeated
measurement, despite known limitationsin itsinterna va-
lidity. In contrast with other studies,** this intervention
focused not only on clinica and humanistic outcomes, but
also on quality of medica care and economic outcomes.

The 30% patient dropout rate is comparable with the
28% rate found in our controlled study** and less than that
in the study by McLean et a.*® The smal changesin FEV,
and VC are dso consistent with the results found in other
studies.?® Obviously, the variable nature of clinical mea-
surements, especidly in multicenter studies without valida
tion of the measurement procedure, isalimitation in evalu-
ating clinical outcomesin afield study like this. Neverthe-
less, it is known that patients with asthmaenrolled ina PC
program perceive progress in symptoms and their well-be-

Table 2. Baseline Data of Study Population?
Age, y, mean (SD) 43.1 (13.7)
range 18-65
Gender (%)
male 34.4
female 65.6
Employment status (%)
employed or self-employed 63.9
unemployed or retired 36.1
Smoking status (%)
current smoker 18.7
ex-smoker 58.8
non-smoker 22.5
Asthma severity® (%)
4 (severe, persistent) 4.4
3 (moderate, persistent) 20.3
2 (mild, persistent) 33.0
1 (intermittent) 30.2
not specified 12.1
Asthma severity,” mean (SD) 2(0.9)
FEV, % VCP (Tiffeneau), mean (SD) 75.7 (15.9)
Asthma etiology® (%)
allergic 22.0
non-allergic 17.0
mixed form 45.6
unclear or not specified 15.4
FEV, = forced expiratory volume in 1 second; VC = vital capacity.
aN = 183.
bDetermined by patient’s physician.

1820 = The Annalsof Pharmacotherapy = 2005 November, Volume 39

ing. This benefit of PC is aso clearly supported by our
findings. Self-reported symptoms and peak flow measure-
ments (+30 L/min) under pharmacists supervision im-
proved significantly over time. Most notably, the signifi-
cant decrease in asthma severity rated by the patients
physicians can be interpreted as aresult of the intervention.

All humanistic parameters improved significantly. One
of the most important conditions for patients' ability to af-
fect the course of their diseaseisahigh level of sdlf-effica
cy and adherence®* Therefore, theimproved self-efficacy
and adherence we noted can be regarded as the most fun-
damental results. The enhancement in self-management
demonstrated by higher knowledge, self-efficacy, and in-
halation technique might have led to the positive impact on
adherence and quality of life. Patients who know more
about the disease and drug therapy and perceive more con-
trol of their asthma are better prepared to cope with the
burden of their disease.3** Given the importance of patient
education in affecting the outcomes of persons with asth-
ma, even small improvements in the knowledge score, as
in our study, are relevant.

Although there is only alow correlation between in-
creases in quality of life and lung function in patients with
asthma,®3 the subscales of the Living with Asthma Ques-
tionnaire show a clear relationship to asthma severity.*
Consequently, it islikely that the increase in quality of life
indicates a reduction in asthma symptoms. The need for
education by healthcare professionals has recently been
highlighted again, showing similar deficitsin patients' in-
halation techniques for both pressurized metered- dose and
dry powder inhalers.®

Concerning the evaluation of economic outcomes,
GKV claims data from only 55 patients insured within the
2 cooperating statutory health insurance funds (AOK and
Barmer) could be analyzed. Because of the rather low
asthma severity of these patients and an unexpectedly low
asthma-related hospitalization rate, an interpretation of
changes in hospitalization and in days of disability/absence
from work was not possible. Furthermore, information on
total hedlthcare costs was not available.

An analysis of shiftsin prescribed pharmacotherapy
showed promising results. The higher treatment prevalence
with long-acting 3,-agonists and inhaled steroidsin the in-
tervention group compared with the controls without anin-
crease in asthma severity indicates an improvement in the
quality of care.

Furthermore, the higher decrease in prescribed short-
acting 3,-agonists and oral steroids in the intervention
group emphasizes the achieved humanistic and clinical re-
sults of the studly.

In this study, patient and hedlthcare practitioner satisfac-
tion was not systematically explored. Not surprisingly, pa-
tient satisfaction in PC programs is usualy high.**%” Both
pharmacists and physicians reported an overall high pa-
tient satisfaction with the service. Thisis despite the lack
of time/lack of interest to comply with all scheduled ap-
pointments, completing questionnaires, self-monitoring,
and documenting pesk flow and symptoms, among others.
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For the first time in Germany, both physicians' and
pharmacists associations jointly and officially supported a
PC program. Moreover, for the first time, health insurance
funds provided claims data to evaluate such aprogram in
more detail. Eventually, this cooperation was pivotal for
institution of the first German integrated care contract
signed in December 2004 between physicians and phar-
macists associations and one of the participating hedth in-
surance funds (Barmer). This contract established the com-
bined family pharmacy—family physician concept where
patients choose and enrall in both a physician’s (GP) office
and acommunity pharmacy.

Conclusions

The findings of our study show that an intensive cooper-
ation between pharmacists, physicians, and patients with
asthma within the concept of PC has a clear positive impact
on humanigtic and, to some extent, on clinical outcomes. In
particular, the factors that affect patients' self-management
also improved. In cooperation with the prescribing physi-
cians, drug therapy changed toward evidence-based guide-
lines. To evaluate potential economic benefits, future re-
search should focus on patients with more severe or uncon-
trolled asthma, such as those with a significant number of
emergency department visits or hospitalizations.

Community Pharmacy—Based Care for Asthma Patients
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EXTRACTO

TRASFONDO: A pesar del progreso significativo que ha ocurrido en afios
recientes en la tergpia de medicamentos parael asma, no ha ocurrido un
cambio significativo en lamorbilidad y mortalidad asociada con esta
enfermedad. Esimportante determinar s la prestacion de cuidado
farmacéutico (PC, por sus siglas en inglés) hagjercido influenciaen la
sdud delos pacientes.

osJETIVO: Evaluar laefectividad de PC con respecto alos resultados
clinicos, humanisticos, y econdmicos en pacientes adultos con asma.

mEToDOs: Serediz6 un estudio donde sellevd acabo unaintervencion
por un periodo de 12 meses. Al comienzo del estudio, 39 farmacias de
comunidad, 84 médicos primarios (medicinageneral, medicinainterna,
y neumdlogos), y 183 pacientes entre las edades de 18 a 65 afios con
diagnostico de asma fueron incluidos. Paraevaluar los resultados
econdmicos, 2 compafiias alemanas aseguradoras de servicios de salud
proveyeron datos de reclamaciones de 55 pacientes para un aflo antes de
comenzar € estudio y € afio subsiguiente. Sellevd acabo un pareo de
1:10 para comparar los datos del grupo que recibio laintervencion a de
un grupo control de 550 pacientes.

RESULTADOS: Se detectaron mejorias significativas paratodos los
resultados humanisticos (caidad de vida especifica parae asma, auto-
eficacia, conocimiento, y adherenciaa medicamentos). Ademés, la
severidad del asma, |os sintomas reportados por |os pacientes, e valor

de flujo méximo de expiracion, y latécnicade inhalacion del paciente
mejoraron. Aumentos en € FEV; (volumen de expiracion forzada en un
segundo) y laV C (capacidad vita) no fueron significativos durante €
transcurso del tiempo de lainvestigacion. Laevaluacion de los datos de
las compafiias aseguradoras demostrd un cambio haciamejor adherencia
y tergpias basadas en evidencia.

CcoNcLUSIONES: El estudio demuestra que en pacientes con asma, € PC
tiene un impacto positivo en resultados humanisticosy, en ciertamedida,
en los resultados clinicos. Para determinar |os posibles beneficios
economicos, investigaciones futuras deben enfocar pacientes con asma
més severa.

Homero A Monsanto

RESUME

coNTEXTE: Magré les progres de la pharmacothérapie de I’ asthme au
cours des derniéres années, auicun changement significatif dela
morbidité et de lamortalité liés a cette maladie n' est survenu. |l demeure
pertinent de déterminer s les soins pharmaceutiques (SP) peuvent
influencer les retombées de santé.

oBJECTIF: Evaluer |’ efficacité des SP sur les retombées cliniques,
humanitaires, et économiques chez des adultes asthmatiques.

METHODES Une éude d' intervention a &é rédlisée sur une période de 12
mois. Au départ, cette étude comptait 39 pharmacies privées, 84 médecins
de soins primaires (omnipraticiens, spécidiste en médecineinterne et en
pneumologie), et 183 patients asthmatiques &gés de 18 a65 ans. Afin

d évaluer lesimpacts économiques, 2 assureurs de soins de santé dlemands
ont donné accés aux réclameations de leurs patients (n = 55) pour une
période de 2 ans. Un ratio d gppariement de 1:10 a été utilisé pour
comparer les données du groupe intervention au groupe contréle (n = 550).
RESULTATS: Des améliorations significatives ont été trouvées pour les
toutes les variables humanitaires: qualité devieliée al’ asthme,

" efficacité personnelle pergue, les connaissances, et I’ observance au
traitement. De plus, la sévérité de | asthme, les symptomes rapportés par
les patients, le débit expiratoire de pointe et latechnique d'inhaation des
médicaments ont &é amdiorés. Des amdiorations du volume
expiratoire forcé en une seconde (VEF,) et lacapacité vitale n' éaient
cependant pas significatives. L’ analyse des réclamations aux assureurs a
démontré une tendance al’améioration de I’ observance et I'adhésion a
des thérapies fondées sur les évidences médicaes.

concLusions: Cette étude démontre que les SP offerts aux patients
asthmatiques ont des effets positifs sur les retombées humanitaires et,
dans de moindres proportions sur les retombées cliniques. Pour
déterminer les économies potentielles, les recherches futures devront
cibler des patients plus sévérement atteints.
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