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ABSTRACT

Objectives: To implement and assess
hospital-based pharmaceutical care
services for patients with asthma.
Methods: A prospective, randomized,
controlled study was conducted in Shaab
teaching hospital, Khartoum, Sudan.
Patients were allocated randomly either
in the intervention group (60) or control
group (40) patients. The drug therapy of
asthma for the patients in the intervention
group was reviewed by a trained
pharmacist, and interventions were
suggested to the attending physicians for
the identified problems. Intervention
patients received comprehensive
medication counselling and asthma
education every 2 weeks, while the
control group received the routine
medical consultation and dispensing
services. The outcome measures were
recorded using structured forms at
baseline and monitored during a follow-
up of every two weeks for 6 months in
both groups. Data were analyzed using
SPSS version 13, level of significance
was p<0.05.

Results: At the end of the study period
the mean reduction in frequency of acute
attacks (1.91; SD=0.18 vs. 1.0; SD=0.14;
p=0.03), nocturnal asthma symptoms

RESUMEN

Objetivos: Implantar y evaluar los
servicios de atencion farmacéutica
hospitalaria para pacientes con asma.
Métodos: Se realiz6 un estudio
prospectivo, aleatorizado y controlado en
el Hospital Universitario de Shaab,
Kartum, Sudan. Los pacientes fueron
asignados aleatoriamente en el grupo
intervencion (60) o grupo control (40). El
tratamiento antiasmatico de los pacientes
intervencion fue revisado por un
farmacéutico formado, y se sugirieron a
los médicos intervenciones para los
problemas identificados. Los pacientes
intervencion recibieron consejo sobre su
completa y educacion sobre el asma cada
2 semanas, mientras que el grupo control
recibio la consulta médica habitual y los
servicios de dispensacion. Para ambos
grupos se registraron las medidas de
resultados utilizando formularios
estructurados en el inicio y durante el
periodo de seguimiento cada 2 semanas
durante 6 meses. Se analizaron los datos
usando SPSS version 13 y el nivel de
significacion fue p<0.05.

Resultados: El final del periodo de
estudio la reduccion media en la
frecuencia de ataques agudos (1,91;
DE=0,18 vs. 1,0; DE=0.14; p=0,03),



(3.5; SD=0.3 vs. 1.1; SD=0.2; p=0.02)
and frequency of using inhaled 132
agonists per week (19.9; SD= 2.1 vs. 3.3;
SD=0.3; p=0.01) were significantly
greater in the intervention group
compared to control. A significant mean
reduction (p=0.002) in the days of
sickness/week was in the intervention
group, while in control group there was
an increase in mean days of
sickness/week. The intervention group
showed a significant greater
improvement in the score for assessing
the inhalation technique (p<0.001),
patients knowledge about asthma
(p<0.001), and its drug-therapy (p=0.01)
compared with control.

Conclusion: The present findings suggest
that pharmacists intervention can have
positive impact on asthma-related
outcomes in patients.

Key words: Asthma. Pharmacists.
Pharmaceutical Services. Sudan.

sintomas nocturnos de asma (3,5; DE=0.3
vs. 1,1; DE=0,2; p=0,02) y frecuencia de
uso de inhaladores de beta2-agonistas por
semana (19,9; DE= 2,1 vs. 3,3; DE=0,3;
p=0,01) fueron significativamente
mayores en el grupo intervencion contra
el control. En el grupo intervencion hubo
una reduccion media significativa
(p=0.002) en los dias de
enfermedad/semana, mientras que en el
grupo control hubo un aumento de los
dias medios. El grupo intervencion
mostré una mejoria significativamente
mayor en la puntuacion de la evaluacion
de la técnica inhalatoria (p<0.001), el
conocimiento de los pacientes sobre el
asma (p<0.001), y su farmacoterapia
/p=0.01) comparado con el control.
Conclusién: Los presentes hallazgos
sugieren que la intervencion del
farmacéutico puede tener un impacto
positivo en los resultados de los pacientes
relacionados con el asma.

Palabras clave: Asma. Farmacéuticos.
Servicios farmacéuticos. Sudan.
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INTRODUCTION

Asthma is still one of the major health problems world-wide. Although new drugs and
evidence-based guidelines have been developed in recent years, there has been no major
change in asthma morbidity and mortality." Asthma continues to be under-diagnosed
and under-treated, its appropriate management requires correct diagnosis, assessment of
severity, proper management including appropriate medication, patient education, and a
written action plan, ongoing monitoring, appropriate follow-up, and specialty referral
where appropriate. The guidelines for treatment of asthma recommend greater
involvement of the patients in the management of their diseases.? Self-management of
asthma is reported to reduce its incidence and improve patients quality of life.>*

Self-management skills should be developed through education of the patients about
asthma and its appropriate treatment by health care professionals. Pharmacists can



educate patients by providing information about asthma medications and by
demonstrating how to use inhaled medications and peak flow meters. They can help
patients to understand their asthma management plan. In addition, pharmacists can
monitor medications use and refer patients with poor control of asthma to physicians for
medical care.’

In our review of the literature on the evaluation of pharmaceutical care services for
asthma patients, we identified numerous articles noting the significant positive impact
that pharmaceutical care services have on health care management and health care costs
in the long-term. In Germany, Schulz et al. conducted a study that included 173 patients
enrolled from community pharmacies (101 and 63 in the intervention and control
groups, respectively). Higher peak flow rates were obtained at 6 months in the
intervention group, but not at 12 months. Nevertheless, inhaler technique, medication
knowledge, and quality of life were greater in the intervention group at 12 months.* A
Maltese study reported that a community pharmacy-based asthma education and
monitoring program had a positive impact on quality of life, peak expiratory flow,
inhaler technique, compliance with therapy and number of hospitalizations at 4, 8, and
12 months post-intervention follow up.® In Denmark, a study of community pharmacists
working in collaboration with physicians reported beneficial effects on asthma
symptoms, quality of life, days of sickness, knowledge and inhaler technique, but not in
peak flow rates.”® In New Zealand, a pharmacy-based asthma study reported
improvements in drug use and asthma knowledge.® Two Finnish community pharmacy
studies reported a positive impact on few outcome measures and indicated that
community pharmacists can improve asthma patients management by identifying and
addressing problems in self-management of asthma.**

A longitudinal non-controlled intervention study was conducted in Germany involving
183 asthma patients reported a significant improvement in clinical parameters (peak
flow, clinical symptoms, asthma severity), and humanistic outcomes (quality of life,
self-efficacy, knowledge, adherence, inhalation technique) as a result of the provided
pharmaceutical care services.'? Shaw et al. conducted a study in New Zealand to assess
a community pharmacy-based pharmaceutical care service. In this study, one hundred
patients were enrolled, 431 medication related problems were identified, of these,
66.1% were related to non-compliance. There were improvements in control of
symptoms and peak flow readings in the majority of patients and a significant
improvement in quality of life."™*> A non-controlled study was conducted in Indiana to
assess an asthma disease state management program that included point-of-care-testing
in the form of peak flow meters. This program was developed by an independent
community pharmacy. In this study, patients who completed one year in the program
had a 77% decrease in hospitalization and 78% decrease in emergency department visits
compared with year prior to enrollment in the program.*

In Australia, a randomized controlled study was conducted to assess the impact of a
community pharmacy asthma care program on asthma control, clinical and humanistic
outcomes. In this study 191 and 205 patients were recruited in the intervention and
control groups, respectively. The outcome measures were recorded at baseline and 6
months later. The findings of this study reported significant improvements in the
intervention group compared to the control group in relation to asthma control,
adherence to preventer medication, quality of life, asthma knowledge and inhaler



technique, however, there was no significant change in spirometeric values in both
15
groups.

These studies were conducted in developed countries and established the clinical,
economic and humanistic viability of pharmaceutical care on asthma patients. However,
there is lack of information regarding the implementation of pharmaceutical care
services in developing countries and its value. Studies carried out in several developing
countries including Sudan have shown that prescribing and dispensing practices were
frequently irrational and illogical with many inappropriate prescribing practices.*®

Pharmaceutical care practice is intended to meet a need in the health care system that
has arisen due to the increase in complexity of drug therapy and the significant level of
drug-related morbidity and mortality associated with drug use.?? Therefore, the
introduction of pharmaceutical care is required in developing countries to aid in the
resolution of medication-related problems. The existence of variations in
pharmaceutical care models and practices among countries were also reported.?® The
aim of this study was to implement and assess hospital-based pharmaceutical care
services for patients with asthma in Sudan.

METHODS

The study was carried out in Shaab Teaching Hospital, which is located in Khartoum
State, Sudan. The study was conducted after an approval and permission of the Federal
Ministry of Health. Informed participation was sought from the patients and only those
who consented were included in the study. The inclusion criteria for a patient to enter
the study were previous asthma diagnosis confirmed by the physicians in attendance,
age 20-60 years and residence in Khartoum state. The exclusion criteria were pregnant
patients, those with other respiratory conditions such as chronic obstructive pulmonary
disease and emphysema, those with tuberculosis, mental disturbances, and listening or
speaking problems.

This study was carried out as prospective, randomized, controlled and single-center trial
during the period from April 2003 to March 2004. The sample size was determined
using Java Applets for Power and Sample Size.?* A sample of 100 patients [unequal size
of 60 and 40 in each group] would be required to determine a true difference of means
equal to 0.71 with an 80% power and at 5% significance level. This sample size was
randomly selected from those attended the emergency department or the referral clinic.
Simple random sampling was used for patients allocation either in the intervention or
control group. Sixty and 40 patients were in the intervention and control groups,
respectively.

Documentation and recording systems were designed specifically for this study. Data
were collected via face to face structured interview of the patients by a trained
pharmacist; others were collected after clinical examination of the patients, which was
done by the physicians in attendance. All the parameters of the study were documented
using structured forms for each patient in both groups. The intervention focused on
problem solving and individual care. The drug therapy of asthma for the patients in the
intervention group was reviewed by a trained pharmacist according to the British



Thoracic Society guidelines due to the non-availability of up-to-date local clinical
guidelines, and interventions were suggested to the physicians in attendance for the
identified problems. Intervention patients were educated by a trained pharmacist on
their disease, non-drug therapy measures, pharmacotherapy, self-management and
inhalation technique every two weeks during the follow-up period. The control group
received the traditional medical consultation and dispensing services. The outcome
measures were recorded at baseline enrollment and monitored during a follow-up of
every two weeks for 22 weeks in both groups.

The main outcome measures that were evaluated included frequency of acute attacks per
week, frequency of nocturnal symptoms per week, frequency of using short acting
inhaled beta2-agonist per week, days of sickness per week and rate of hospitalization.
These were reported by the patients at their enroliment in the study, and they were given
cards to record the occurrence of each of the above mentioned measures during the
previous two weeks to every follow-up. Other outcome measures that were evaluated
were as follows: peak expiratory flow rate (the best of 3 measures was recorded during
each follow-up visit). It was not measured on daily basis due to the non-availability of
the required number to be given to all patients; inhaler technique (the patient was
observed while using the MDI for 10 steps and each correct step was given a score of 1,
the overall score was out of 10); patient knowledge about asthma (it was assessed
through asking the patient [what is asthma?; what are the precipitating and aggravating
factors?; and how he/she can assess the severity?] and a score of 1 was given for each
correct answer, the overall score was out of 3); and patient knowledge about drug
therapy (it was assessed through asking the patient about dose, frequency of doses, and
duration of the treatment, and a score of 1 was given for each appropriate use, the
overall score was out of 3).

Data were entered into the statistical Package for Social Sciences (SPSS, version 13.0)
for statistical analysis. Prevalence was reported as percentage and 95% confidence
intervals. The confidence intervals were computed using EpiCalc 2000 (CDC, USA).
The outcome measures were compared between both groups at baseline, and the
differences within the intervention group pre- and post-intervention and those within the
control group pre- and post-intervention were compared at 2, 4, 6, 8, 10, 12, 14, 16, 18,
20 and 22 weeks25, using Mann-Whitney test for nonparametric data analysis.
Statistical significance was accepted at p<0.05.

RESULTS

The study included 60 and 40 patients in the intervention and control groups,
respectively. During the study period 12 patients of the intervention group and 10 of the
control dropped out. In the intervention group, one patient died after 6 weeks from his
enrollment in the study, two patients changed their residence, and others felt that they
were fine and not in need to attend the follow-up. In the control group, two patients
became pregnant, but the rest withdrew without obvious reasons.

In the control group, the study population enrolled was 35% (95%Cl: 21.1-51.7%)
males and 65% (CI: 48.3-78.9%) females, while those in the intervention group were
48.3 % (35.4-61.5%) males and 51.7% (CI: 38.5-64.6%) females. The distribution of



patients according to their age in the control group was 40% (20-30 years), 25% (31-40
years), 27.5% (41-50 years), 7.5% (51-60 years) and that of the intervention group was
30%, 43.3%, 21.7% and 5.0%, respectively. Twenty (50%, CI: 34.1-65.9%) and 46
(76.7%, CI: 63.7 — 86.2%) of the patients in the control and intervention groups had
been diagnosed with asthma for more than 10 years, respectively, while the remaining
were asthmatic for less than 10 years. Twenty nine (72.5%, CI: 55.9-84.8%) and 41
(68.3%, ClI: 54.9-79.4%) of the patients in the control and intervention groups, had a
family history of asthma, respectively. Table 1 shows the drug-therapy related problems
that were identified in the intervention group and the percentage of interventions being
accepted and implemented. The drug therapy was changed towards evidence-based
guidelines in collaboration with the physicians in attendance.

Table 2 shows that the change in the mean frequency of acute attacks per week, at the
baseline enrollment; there was no significant difference (p>0.05) between both groups.
The reduction in mean frequency of attacks per week was significantly greater in the
intervention group compared to control (p<0.05). At the baseline enrollment, there was
no significant difference (p>0.05) between both groups in the mean frequency of the
nocturnal asthma symptoms per week. The intervention group had a greater significant
decrease in the mean frequency than the control group during the 20th and 22nd weeks
of the follow-up (p<0.05).

Table 3 shows the change in the mean frequency of using inhaled beta2-agonist per
week, at the baseline enrollment. There was no significant difference (p>0.05) between
both groups. A significant reduction (p<0.05) was achieved in the intervention group
from the 6th week to the 22nd week compared to control.

There was no significant difference (p>0.05) between both groups in the mean days of
sickness per week at the baseline enrollment. A significant reduction (p<0.05) in the
days of sickness was shown in the intervention group from the 2nd week to the 22nd
week, while the days of sickness were increased during the follow-up weeks in the
control group. At the end of the study, a significant mean reduction (p<0.05) in the days
of sickness/week was noted in the intervention group (1.4; SD=0.4), while in control
group the increase was by (1.0; SD=0.1). The rate of hospitalization decreased
significantly (p<0.05) in intervention group, while non-significantly increased (p>0.05)
in control compared to the rate at baseline enrolment.

At the baseline enrollment, there was no significant difference (p>0.05) in the peak
expiratory flow rate between both groups. The change in the peak expiratory flow rate
between both groups was not statistically significant (p>0.05). The intervention group
patients had non-significant higher mean percentages of improvement in the peak
expiratory flow rate from the 12th week until the end of the study compared to control.

Table 4 shows the change in the mean score for the technique of the inhaler use, at the
baseline enrollment, there was no significant difference (p>0.05) between both groups.



The patients in the intervention group showed a highly significant improvement
(p<0.05) than those in the control group during the study period.

DISCUSSION

This is the first study to describe the value of implementing pharmaceutical care
services for asthma patients in Sudan. Our findings show that the prescribing practices
for management of asthma did not follow the recommendations of the up-to-date
clinical guidelines; therefore, there is a need for the availability of treatment guidelines
with consensus about what constitutes appropriate and effective care for patients with
asthma in Sudan. In this study, the pharmacist identified and solved drug-related
problems in the intervention patients. The rates of acceptance and implementation of the
pharmacists interventions by the physicians were high. It is believed that
pharmaceutical care requires a strengthening of the professional relationship between
pharmacists and physicians to offer mutual beneficial partnerships in which both share
responsibility for patient care. Indeed current evidence clearly shows that closer
pharmacist-physician collaboration in the drug therapy management processes produces
improved patient outcomes.”®?” The present findings underscore the value of
collaboration between physicians and a pharmacist in a hospital practice to optimize
drug therapy towards evidence-based guidelines, minimize drug-related problems and
improve the quality of care for asthmatic patients.

The intervention patients had shown significant improvement on the frequency of acute
attacks of asthma, reduction in the occurrence of nocturnal asthma symptoms, the use of
inhaled beta2-agonists, the days of sickness and rate of hospitalization. These results are
consistent with those reported in the literature.®®'%228 The present findings indicate the
possible effective role of the pharmacist as a member of the health care team in
improving outcomes of asthma patients through implementation of appropriate
interventions to optimize drug therapy, and enhanced counseling and monitoring of
patients.

In this study, the changes in the peak expiratory flow rate measurements were in line
with the results found in other studies.®’ The changes between both groups were not
statistically significant; however, the intervention patients had higher mean percentages
of improvement from the 12th week until the end of the study compared to control.
Peak expiratory flow rates were measured on the follow-up dates and not on a daily
basis by patients at home due to the non-availability of the required number to be given
to all patients. Therefore, the data obtained are limited. In addition, the readings
obtained in this study should be interpreted cautiously because several studies have
reported the lack of a linear response to acquire an unbiased measurement of peak
expiratory flow variability, and the significant inter and intra-meter variation with the
increase in their use. Therefore, peak flow meters need to be calibrated regularly and
their readings should be interpreted carefully in combination with spirometeric
measures and clinical symptoms.”



A highly significant improvement in the inhalation technique was achieved in the
intervention patients compared to control. Previous studies also demonstrated that
pharmacists can improve patients inhalational technique.®® Although this is just a
technical aspect of patient counseling, it is one of the prerequisites for achieving
positive outcomes of asthma drug therapy. Indeed up to 81.7% of the intervention
patients did not use their inhalers correctly at baseline enrollment in this study. Most of
asthma medications are given by inhalation and without proper technique and optimal
medication delivery; drugs will not be as effective as they could be. Thus, proper
technique skills must be demonstrated to the patients, and should be checked annually
or ideally every visit to reinforce good technique. Our findings therefore highlight the
important role of the pharmacist through patient counseling in improving use of
inhalational devices.

The intervention group showed significant improvement during the follow-up with
regard to knowledge about asthma and its pharmacotherapy. Our results were in line
with other previous studies.>”** The present study point out the effective role that a
pharmacist can play in providing patients with deeper insights into their disease and
drug therapy through individual counseling sessions. The improved knowledge is a
good basis for safe and rational drug use and will help patients to gain confidence in
appropriate self-management of asthma. It was shown that patients who have increased
knowledge about their disease and drug therapy have better control of their asthma.*

The current results underline the positive impact of patient counseling provided by a
pharmacist on a regular basis on the outcomes of drug therapy in asthma patients, and
hence show that counseling is indeed a critical part of pharmaceutical care that can not
be compromised. The reasons may be empowerment of the patient to take a more active
role in the care process. In addition, the face-to-face education and couselling of
asthmatic patients in the intervention group facilitated the individual learning needs and
provided patients interaction and their involvement in decisions regarding their
appropriate treatment. Thus, pharmaceutical care requires the development of a bond
between the pharmacist and patient through effective communication as a pre-requisite
for providing high quality patient care.

The control group demonstrated improvement in some of the main outcomes measures
during the study period; this may have tended to reduce the apparent effect size of the
pharmaceutical service. A number of factors could be at work here. Firstly, the
identification of the drug-related problems in the intervention group and their discussion
with the physicians in attendance may have changed their prescribing patterns and
influenced the results. Secondly, the process of filling out the study forms and meeting
at evaluation sessions during the follow-up may be an educational intervention itself.

The present study has shown that a trained pharmacist has a positive role in
enhancement of effective treatment and monitoring of asthma patients, and in the
provision of appropriate health care education. This is translated in patients having
greater awareness of the disease and its treatment and with ability to obtain greater
control of their illness. Based on these results, the introduction of pharmaceutical care is
required in developing countries such as Sudan to aid in resolution of medication-
related problems and improving the quality of patient care. In addition, it is anticipated
that effective implementation of pharmaceutical care will reduce the bill from drug
related problems, which believed to be "multibillion dollar problem™. The net benefit for



the American health care system due to the implementation of pharmaceutical was
estimated to be approximately USD 40 billion.** Thus, the implementation of this
practice in developing countries where prescribing and dispensing practices were
frequently irrational and illogical is needed. The international Pharmaceutical
Federation adopted the guidelines for the achievement of good pharmacy practice in
developing countries, which was approved by the World Health Organization.*

Study Limitation

The follow-up period was short to reflect long-term effects of the intervention. Other
limitations of this study included the subjectiveness of some of the measures, and
reliance on self-documentation. Further research is needed with a larger number of
patients into long-term outcomes and the pharmacoeconomical impact of
pharmaceutical care.

CONCLUSION

The present findings support the value of collaboration between physicians, pharmacists
and patients, and suggest that pharmacists intervention can have a positive impact on
outcomes in asthma patients. Our results laid a basis for further development of
pharmaceutical care practice in the hospitals of Sudan to improve the quality of care for
asthmatic patients
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