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(). Background & objective: Recently,
the role of pharmacists in the healthcare
settings has dramatically evolved through
the application of pharmaceutical care
process. However, this new role has not
been fully elucidated and reflected in the
Iragi healthcare system. Therefore, the
aim of this study was to evaluate the
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impact of clinical pharmacist intervention on the management of patients with common
chronic diseases.

(if) Methods: a randomised controlled trial study was performed with 125 patients with one or
more of these conditions: hypertension, hyperlipidaemia and Diabetes mellitus. They have
divided into two groups i.e. intervention and non-intervention groups.

(iii) Results: The results revealed that pharmacist intervention played a significantly role in
the management of chronic diseases given that a significant reduction in the various clinical
parameters such as blood pressure, lipid profile, HbAlc and FPG were observed among the
intervention group. Apart from development of a therapeutic relationship with the patients,
these results are largely amounted to the detection, prevention and resolution of a massive
number of DTPs among the patients in the intervention group.

(iv) interpretation & Conclusion: Clinical pharmacist intervention can play a pivotal role in
the management of patients with chronic diseases. This could be extended to the other
healthcare settings as well. Moreover, clinical pharmacist plays a key role in the achievement
of therapeutical goals and avoiding Drug Therapy Problems (DTPs).

Key words: Clinical pharmacy, DTPs and health care setting, Pharmaceutical care and
Pharmacist.
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Introduction (DTP) is defined as unwanted results of
Traditionally, pharmacist is perceived a medications experienced by a patient that
person who prepares and dispenses avoids patients from obtaining the optimal
medications. Clinical pharmacy, as a form results of the therapy which can be
of medical practice, is relatively a new categorised into four main problems
field in the world of medical sciences namely indication, effectiveness, safety
generally, and pharmacy, specifically. It is and compliance (3). Through a reasonable
a patient centered service implemented via medical teamwork, clinical pharmacists
embracing the strategy of safe, proper and can contribute in creating a robust care
cost-effectiveness use of medications (1). plan in order to detect and resolve these
It is proposed that clinical pharmacists can categories of drug therapy problems
play a pivotal role in healthcare setting maximising the opportunity to obtain the
with their in-depth knowledge, skills and therapy aims and goals (4).

experience in rationalizing drug therapies In Iraq, over the past few decades, a
and avoiding problems related to significant increase in the incident rate of
medication uses (2). Drug therapy problem non-communicable diseases was observed,

AJPS (2020) 96



Al Mustansiriyah Journal of Pharmaceutical Sciences, 2020, Vol. 20, No.1

including the diabetes mellitus,
hypertension and dyslipidaemia (5), (6)
and (7). This dramatic elevation in the
prevalence of above-mentioned diseases
poses a serious health threat to the lraqi
population, alongside with an ever-
increasing pressure on the health burden of
Iragi economy. Studies performed on
variety of health setting are suggesting that
that pharmacists’ intervention might play a
key role in the management of chronic
diseases which eventually contribute to the
significant reduction in the complications
of these chronic diseases with a dramatic
decreasing in health care cost (8).
However, more robust studies are need in
variety of health settings to further
elucidate the role of pharmacist
intervention on the management of chronic
diseases.

Although, globally speaking, many
attempts have done to elucidate the role of
clinical pharmacist on the overall disease
management via implementing
pharmaceutical care process and resolution
of drug therapy problems. Although, It is
believed that Pharmacists in lraq could
face several barriers upon application of
the concept of pharmaceutical care (9),
further studies are need in Iragi society to
eliminate controversies regarding how
crucial the role of pharmacist is, therefore,
the main aims and objectives of the current
study was to evaluate the role of clinical
pharmacist’s  intervention  on  the
management  of  diabetes  mellitus,
hypertension and hyperlipidemia via
detection and resolution of DTPs.

Material & Methods

Ethical Approval:

This study was approved by the Ethical
Committee of Faculty of Medical Science
University of Sulaimani, number # 8. The
consent was also achieved from the
participants to publish the results of this
study.

Study setting:
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The study design is a selective control trial.
It was conducted during the period of
January 2019 to June 2019 at the
department of chronic diseases at Public
Kalar hospital in Kalar /Sulaimani city in
Irag. Five physicians are working in this
medical center. There is one lab, a
pharmacy and a special section for blood
pressure checking, electrocardiograph and
echocardiograph. The physicians have
referred those patients willing to attend this
study to the researcher.

Patient recruitment:

Patients with one or more of these
conditions (type 2 diabetes, hypertension,
and dyslipidemia) were recruited to the
study. One hundred thirty patients
randomly allocated into two groups, i.e.
intervention group and non-intervention
group using simple randomization process.
One  hundred  twenty-five  patients
completed the study, 64 and 61 patients in
the intervention and non-intervention
groups, respectively.

Baseline evaluations:
The baseline evaluations of patients have
been performed in which the demographic

data, past medical history, current
medications, patients' general attitude
towards medications and organ

assessment’s data were gathered among
the intervention and non-intervention
groups.

Research procedure:

Patients in the intervention group have
received pharmacotherapy work up and
pharmaceutical care process via a monthly
face to face meeting with the pharmacist.
Upon the meetings, the pharmacist has
attempted to detect and resolve any kind of
drug therapy problems including problems
related to the indication, safety,
effectiveness of medications and patient's
compliance toward drugs, and also,
patients were adequately advised on life
style modifications. While, those of non-
intervention groups only received the
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conventional health care and the researcher
has collected the same parameters from
them without attempting at resolving drug
therapy problems.

Data collection:

Information regarding the demographic
characteristics, disease  record, past
medication history and laboratory data
(FPG, HbAlc, Cholesterol, TG, LDL and
HDL) were gathered from patients and
then, six months pharmacist intervention
were performed (the intervention sheet
presented in the in the index ) and DTPs
were identified in both groups using
British  National Formulary (BNF),
American Diabetes Association (ADA)
clinical guideline for the treatment of DM,

(research article)

the American College of Cardiology
and American Heart

Association (ACC/AHA 2018) guideline
for the treatment of hypertension and
American College of Cardiology (ACC
2018) guideline for the treatment of
hyperlipidaemia. Robust DTPs resolution
was performed for the intervention group
via implementing pharmaceutical care
process described by (3) to show the
impact of DTP resolution on the above
mentioned parameters.

Results

Baseline characteristics:

Basic characteristics of the participants
were gathered and presented in table 1. No
significant  differences  were  found
intervention and non-intervention groups.

Table (1): Baseline characteristics of the participants

Data Intervention Non-intervention p-Values
Group Group

No. of subjects 64 61 ns=0.64
No. of males 41 37

No. of females 23 24 ns=0.90

Age (year)

31-40 3 3

41-50 12 12 ns=0.76
51-60 23 22
61-77 26 24

BMI (kg/m?)

Normal 12 8

Overweight 32 35 ns=0.92
Obese 20 18
Smokers 8 5

Non-smoker 56 56 ns=0.96

Drug therapy problems:

The results of six consequent monthly
interventions and follow-up in the
intervention and non-intervention groups
have shown the fluctuations in the monthly
number of DTPs among both groups
(Figure 1). In the intervention group,
following pharmacist intervention, a
significant reduction in the number of
DTPs incidents were observed. The total
number of DTPs of the first and last visit
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were 134 and 32, respectively. In contrast,
in the non-intervention group the DTPs

numbers remained significantly high
throughout the course of the study. The
total number of DTPs of the first and last
visit were 146 and 190, respectively.
Furthermore, the individual  main
categories of DTPs were further analysed
via given their sub-categories and
presented in the Figure 2&3 and Table
1&2
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Figure (1): Monthly DTPs categories among the both groups A. intervention group B. non-

intervention group.
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Figure (2): Monthly problems in indication categories among the both groups A.
intervention group B. non-intervention group.
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Figure (3): Monthly problems in compliance categories among the both groups A.
intervention group B. non-intervention group

Table 2 DTPs related to the effectiveness categories among intervention group

Visits More Condition | Dosage form Not Wrong Frequency Drug Duration
effective | refractory | inappropriate effective dose inappropriate | interaction | inappropriate
drug to drug for
available condition
1 15 3 0 3 4 9 7 1
2 3 1 0 1 1 2 1 0
3 4 1 0 2 1 12 3 0
4 2 1 0 1 1 2 2 0
5 0 1 0 1 1 2 2 0
6 0 1 0 1 0 2 1 1
AJPS (2020) 99
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Table (3): DTPs related to the effectiveness categories among non-intervention group

Visit | More Conditio | Dosage form Not Wron Frequency Drug Duration
S effective n inappropriat | effective | g dose | inappropriate | interacti | inappropriat
drug refractor e for on e
available | y todrug condition
1 15 3 0 1 6 10 12 1
2 14 3 0 6 5 13 12 2
3 13 3 0 6 5 12 11 2
4 13 3 0 6 5 12 11 2
5 13 4 1 6 6 11 12 3
6 12 3 1 5 8 10 12 4
Table (4): DTPs related to the safety categories among intervention group
Visits | Undesirable | Unsafe Drug Dosage Allergic | Contraindication
effect drug | interaction | administered | Reaction present
for or changed too
patient rapidly
1 9 0 7 0 1 1
2 3 0 4 0 0 1
3 2 0 2 0 0 0
4 2 0 2 0 0 0
5 1 0 1 0 0 0
6 1 0 1 0 0 0

Table (5): DTPs related to the safety categories among non-intervention group

Visits Undesirable | Unsafe Drug Dosage Allergic | Contraindication
effect drug for | interaction | administered | Reaction present
patient or changed
too rapidly
1 8 0 12 0 2 2
2 14 0 19 1 3 2
3 14 0 19 1 3 2
4 11 0 15 2 3 2
5 10 0 14 2 3 2
6 11 0 12 2 3 2
Clinical parameters: mg/dl) in comparison to the non-
Regarding the patients with DM, in intervention group (225+22.90 mg/dl) as it

addition to DTPs detection and resolution,
pharmacist intervention has led to a
significant reduction in the mean FPG
level among the intervention (156.2+02
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is shown in figure 4. The monthly
fluctuation of FPG in both groups also

presented in Figure 5 which reflects a
monthly sustain decline in the mean FPG
among the intervention group
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Figure(4): Mean fasting plasma glucose level of six months among intervention and non-
intervention groups, **pValue=0.0013
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Figure (5): Monthly changes in the mean FPG A.

In accordance with the data presented
above, The results presented in the figure
no.6 and 7 shows that pharmacist
intervention over the course of six months
has also led to a significant reduction in the

B
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mean value of glycated haemoglobin
(HbAlc) among the intervention group
(7.5£1.0) in comparison to the control one
(9.1+0.13).
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Figure (6): Mean HbA1c% among intervention and non-intervention groups,* pValue=
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Figure (7): A. Monthly changes in the HbAlc level among the intervention
(pValue=0.0001). B. Monthly changes in the HbAlc level among non-intervention group
(pValue=0.8242)

The lipid profile data, presented Figure 8,
9, 10 and 11 are also show that pharmacist
intervention plays a key role in the control
of plasma lipid level among the
intervention group. A significant reduction
of total cholesterol (161+12.02 mg/dl),
LDL (90.3£4.09 mg/dl), and TG
(144.7£11.96 mg/dl),were observed in the
intervention group in comparison to the
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non-intervention one, where the results of
cholesterol, LDL and TG  were
184.9£10.97, 109.317.54, and
220.5+20.75, respectively. The HLD result
was in line with the above data which
indicates a significant elevation of its value
in the intervention group (48.9+3.10) in
comparison to the non-intervention one
(44.4%2.91)

T T
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Monthly visits

Monthly visits

Figure(8): A. Mean Cholesterol level among intervention and non-intervention group
pValue 0.0128 B. Monthly changes in the mean cholesterol level among the
intervention group pValue 0.0073 C. Monthly changes in the mean cholesterol level
among the non-intervention group pValue 0.99.
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Figure (9): Mean LDL level among intervention and non-intervention group pValue
0.0011 B. Monthly changes in the mean LDL level among the intervention group
pValue 0.024 C. Monthly changes in the mean LDL level among the non-intervention
pValue 0.019
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Figure (10): Mean TG level among intervention and non-intervention group pValue
0.0001 B. Monthly changes in the mean TG level among the intervention group pValue
0.0001 C. Monthly changes in the mean TG level among the non-intervention pValue
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Figure (11): Mean HDL level among intervention and non-intervention group pValue

0.044

B. Monthly changes in the mean HDL level among the intervention group

pValue 0.039 C. Monthly changes in the mean HDL level among the non-intervention

pValue 0.70

In terms of hypertension, the results
presented in figure 12 and 13, are also
aligned with other parameters. A
significant reduction in the mean systolic
and diastolic pressure were observed
among patients in the intervention group in
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comparison to the control ones. The mean
systolic and diastolic pressure among
intervention group were (129.3+5.24
mmHg), (83.30£1.76 mmHg), while in the
control group these values were
(144.60+£3.84 mmHg) and (92.70+1.8
6mmHg), respectively.
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Figure (12): Mean BP measurement among intervention and non-intervention groups
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Figure (13): A. Monthly changes in the mean BP among intervention group pValue *
0.0144 ****<(0.00001 B. Monthly changes in the mean BP among non-intervention group

pValue ns> 0.05.

Discussion

The role of clinical pharmacists as
healthcare provider in Irag is a
controversial issue among lraqgi health

community. Recently, in accordance with
universal developments in their practice as
a medical team leader, pharmacists in Iraq
have tried to evolve their roles via the
application of the concept of clinical
pharmacy. To support this attempt,
extensive research is needed to elucidate
the role of clinical pharmacist through the
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application of pharmaceutical care process.
This is a patient- centered process to meet
the drug related needs via a reasonable
decision making practice aimed in
recognising, resolving and preventing drug
therapy problems (3). Our study is one of
the few researches in the field of clinical
pharmacy conducted in different settings in
Iraq to unravel the role of pharmacist as a
healthcare provider. During the study
time, the researchers have optimised the
pharmacotherapy work-up via close work
with the physicians, nurses and patients. In
this process, the drug therapy was
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optimised, individuated, and discussed
with the patients in the intervention group.
The patient was received adequate
education regarding self-management,
medication compliance and achieving the
therapeutical targets. We have performed
an intensive six months follow-up of the
patients and any drug related needs were
documented and discussed with the
physicians.  Additionally,  for  the
intervention group, any documented drug
related needs were resolved accordingly.

In the current study, we observed a
significant reduction in the mean values
FBG (156.2£t02 mg/dl) and HbAlc
(7.5£1.0) among the intervention group in
comparison to the control one. The
proportion of patient who have reached to
FPG <120mg/dl and HbAlc <7% were 33,
45, respectively. However, the same values
at the base line were 10 and 12 patients,
respectively. These overall reduction in
mean FPG and HbAlc play a significant
role in reduction of long term
complications of diabetes mellitus. Studies
have shown that 1% reduction in the
HbAlc value, can minimise the risk of

macrovascular and microvascular
complications by 21% and 37%,
respectively (10). Our results are in

accordance with the other pharmaceutical
care studies carried out at different
settings. A study conducted by Mazroui et
al (2009) showed that a 12 months
intervention and follow up of 240 patients
resulted in a significant reduction (by
1.66%) in the mean HbAlc among
intervention group (11). Our results are
also in agreement with a systematic review
conducted by Pousinho et al (2016) in
which it was revealed that pharmacist
intervention can play a key role in
glycaemic control among diabetic patients
(8). Another study performed by Mourao
et al (2013) in Brazil with 129 patients
revealed that clinical pharmacists’
intervention  resulted in a significant
reduction in both HbAlc (0.7%) and FPG
(21.4mg/dl) levels among the intervention
group (12)(11).
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In terms of the impact of clinical
pharmacist intervention on the lipid profile
of the participants, our study results
indicate that pharmacist intervention plays
a pivotal role in the tight control of lipid
profiles. Results showed a significant
reduction in the values of total cholesterol
(161+12.02 mg/dl), LDL (90.3+4.09
mg/dl), and TG (144.7£11.96 mg/dl)
among the intervention group in
comparison to the control group, where the
values were 184.9+10.97, 109.3+7.54, and
220.5£20.75, respectively. The results
also indicate an elevation in the mean HDL
level (48.9+3.10 mg/dl) among the
intervention group. These results are in
consistent with other studies performed in
different settings. A study conducted by
Villa et al., 2009, over the course of 32
weeks period with 142 patients indicated a
significant ~ improvement  in  total
cholesterol (230 + 40, pValue<0.0001) ,
LDL (136 * 42, pValue<0.0001), and
triglycerides (253 + 19 pValue 0.009) in
the intervention group as compared with
the control one. On the other hand, our
results are also consistent with a systematic
review conducted by Charrois et al (2012),
revealing that Patients in the pharmacist
intervention groups were almost twice as
likely as patients in the standard care

groups to achieve targets via lipid-
lowering therapy.

Our study results also indicated a
significant  decrease in the SBP

(129.3+5.24 mmHg) and DBP (83.30+1.76
mmHg) compared with the same values

among the non-intervention  group,
(144.60+3.84 mmHgQ) and
(92.70+1.86mmHg), respectively. The

results also indicated that 72% of patients
achieved the targeted blood pressure of <
140/90 mmHg versus 20% in the non-
intervention one. The present study is in
line with a six year retrospective data
collection performed by (13). the results of
this study showed that pharmacist
intervention plays a pivotal role in the
management of blood pressure. Another
study conducted by Vivian et al (2002)
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chiya with 56 patients over the course of 6
months. Twenty-one (81%, p < 0.0001)
patients in the intervention group obtained
their blood pressure goal of below 140/90
mmHg at the completion of the study
versus only eight (30%) in the control
group. Another study has shown that a 12-
month  pharmaceutical care practice
significantly reduced the (P<0.001) in SBP
and DBP (11).

These clinical achievements among the
intervention group can be largely
amounted to the detection, prevention and
resolution of DTPs. Our results have
shown that clinical pharmacist intervention
contributed in detecting of a significant
number of DTPs among both groups, i.e.
intervention (134 on first visit) and non-
intervention (146 on first visit) groups. In
the intervention group, this number has
reduced into 32 via six months continuous
intervention. However, in the non-
intervention group, the number of DTPs
have reached to 190 by the end of our
study. Figure 1 indicated that majority of
the DTPs are related to the non-compliance
and ineffectiveness of the medications.
Continuous pharmacist engagement with
the patients resulted in the development of
a strong relationship with the patients
which in turn it has participated in a
significant improvement in the
compliances towards medications. In
contrast to the non-intervention group,
number of non-compliant patients in the
intervention group have reduced from 24
to 16 while the same values in the non-
intervention group were 23 and 35,
respectively. These results are consistent
with a minireview performed by (14) who
showed evidences that clinical pharmacist
can detect and resolve a significant number
of DTPs, which in turn maximize the
positive clinical outcomes. Another study
conducted by (15) with a group of patients
on statin medications showed that the
pharmacist intervention resulted in a
significant increase in the medication
accordance in the intervention group
compared to the non-intervention one.
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Further, another study performed by Jabri
et al (2019) revealed that pharmacist play a
key role in increasing medication
compliances in patients with acute
coronary syndrome (16).

Conclusion

In conclusion, pharmacist intervention and
providing pharmaceutical care process can
play a pivotal role alongside with other
medical care processes in maximizing
positive clinical outcomes. In the current
study, clinical pharmacist intervention has
contributed to the detection, prevention
and resolution of an enormous number of
DTPs which in turn it has led to a
significant improvement of patients’
clinical outcomes. The result of our study
has the potentiality to be extended to the
other medical settings in Irag and across
the globe.
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