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Objectives: To assess the impacts of clinical pharmacists
on Jordanian patients’ health outcomes.

Methods: A systematic review was conducted until July
2016 within EBSCO, Pubmed, Cochrane database,

NC
OPEN ACCESS

and IST Web of Knowledge. Published studies evaluating
the benefit of clinical pharmacy services on therapeutic,
safety, humanistic, and economic outcomes in hospital
or community settings in Jordan were targeted. Two
reviewers independently extracted and assessed risk of
bias using a pre-published validated tool. The literature
search identified 130 publications of which 21 full texts
met predetermined inclusion criteria.

Results: Studies were of moderate quality. Pharmacist
interventions resulted in an average reduction (95% CI)
in systolic blood pressure of 5.45 mm Hg (2.95-7.92)
and diastolic blood pressure of 3.03 mm Hg (1.09-4.96).
The mean reduction in glycosylated hemoglobin
was 0.75% (-0.49-1.99) and fasting blood sugar was
36.73 mg/dl (-19.7-93.1). The average reduction in
low-density lipoprotein cholesterol was 2.36 (1.8-16.62)
mg/dl and triglycerides was 20.16 (6.14-46.47). There
was a minimal increase in the level of high-density
lipoprotein cholesterol of 1.24 (1.64-4.11) mg/dl. Effects
on safety along with humanistic and economic outcomes
and long term effects remained unclear.

Conclusion: Published evidence from Jordan highlights
service opportunities for clinical pharmacists. Favorable
but not always statistically significant impacts were found
on therapeutic outcomes. More studies are needed to
understand safety, humanistic, economic, and long-term
outcomes. Therefore, the add-on benefits of this service
to the health system are not well understood. Future
studies of higher rigor and multi-perspective outcomes
are mandated.
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ver the past 5 decades, the pharmacist profession

has advanced from sole dispensary roles to patient
oriented clinical services."”> Herein, pharmacists in most
developed countries are empowered to play significant
roles in pharmaceutical care services.” However, the
role of pharmacists in developing countries is toddling
slowly toward a direct collaboration with other health
professionals in patient bedside care. In the meantime,
they still deal mainly with the preparation and supply
of medicines.*® Early in the 1930s, modern pharmacy
practice in the Hashemite, Kingdom of Jordan was
started. The first independent community pharmacy
opened in 1946.° Since then, pharmacies in Jordan have
been thriving.” The number of community pharmacies
has exceeded 2,200 and the active workforce is estimated
at approximately 12,000 pharmacists. Pharmacy
education has also witnessed parallel advances; the total
number of licensed pharmacy schools in 2015 was 15
of which 5 are public and 10 private schools. These
institutions offer a 5-year Bachelor of Science (BSc) in
Pharmacy and 2 of them have offered a 6-year Doctor
of Pharmacy (Pharm.D.) degree since 2000. The BSc
is considered the main national program. A Master
(MSc) program in clinical pharmacy has also offered
in 2 of the biggest public universities since 2005. The
introduction of the Pharm.D. program and the MSc
program in clinical pharmacy has placed great emphasis
on the clinical roles of pharmacists in Jordan.*”* Studies
have consequently started to highlight potentials for
advancement in pharmacy practice to involve more
bedside activities, patient consultations, and therapy
optimization.

However, published studies progressively indicate
that the role of pharmacists as members of the health care
team has been expanding slowly and outline an existing
mismatch between the intended role of graduates and
actualjob fulfillment.”? Published reviews attempting to
evaluate the literature on the effects of the interventions
by clinical pharmacists on processes and outcomes of
care in the US and other countries have highlighted that
pharmacist-provided direct patient care has favorable
effects across various patient outcomes, health care
settings, and disease states. Incorporating pharmacists
as health care team members in direct patient care was
recommended as a viable solution to help improve
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health care and patient outcomes.'? A Cochrane review
in 2013 examined the effect of pharmacist-provided
non-dispensing services on patient outcomes, health
service utilization, and costs in low- and middle-income
countries.” Authors concluded that pharmacist-
provided services that target patients may improve
clinical outcomes such as management of high glucose
levels and blood pressure (BP), but they were uncertain
about the impacts on health service utilization and
costs due to a lack of evidence. Studies from middle-
income countries in Eastern Europe, Africa, and
southeast Asia were included in the review. The review
results were found to be heterogeneous in the types of
outcomes measured, health settings, clinical conditions,
and approaches to measurement of outcomes; thus
cautious interpretation was recommended. Therefore,
the results may not be applicable to low-income eastern
Mediterranean countries such as Jordan, which was
recently classified as one by the World Bank. The true
impact of clinical pharmacists, and thus service uptake,
is not well established in Jordan. Stakeholders’ and
service users understanding of the add-on benefits of
clinical pharmacists and the needed drivers to advance
the practice might be lacking. Therefore, the aim of this
systematic review is to summarize the impacts of clinical
pharmacists’ interventions on therapeutic, humanistic,
and economic outcomes, compared to the standard care
with no pharmacist involvement in direct patient care
for Jordanian patients.

Methods. Information sources and review eligibility.
The Population, Intervention, Comparison, and
Outcome (PICOS) strategy was employed to obtain
relevant literature from the following databases: EBSCO
(1944), PubMed (1996), Cochrane database, and ISI
Web of Knowledge (1990) from the starting date of the
database up to July 2,2016. Search strategy was reviewed,
discussed, and face validated by peer researchers and
refined accordingly. Participants were patients from
Jordan who received pharmacy direct care service
aimed to optimize care or therapy outcomes. Inclusion
criteria were interventional as well as observational
studies performed in community or hospital settings,
describing long and short add-on benefits of clinical
pharmacy service on process, therapeutic, safety,
humanistic, and economic outcomes. Articles were
included if they were available as full-text, original, and
written in English. Exclusion criteria included studies
that were not conducted in Jordan, qualitative studies
with no pharmacist involvement, and studies that had
not evaluated process or patient related outcomes.
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Search terms and search strategy are available in a
supplementary file. Additionally, bibliographies and
citations were searched using the SCOPUS database,
and reference lists of the identified studies were hand-
searched. Public and private pharmaceutical schools
were contacted via email to obtain any relevant
published or accepted for publication work. University
and academic institution websites along with the
archives of local university affiliated journals were also
searched manually for primary and reference literature.

Data extraction and synthesis. Screening and data
extraction were performed independently by 2 of the
authors using face validated tools developed for the
purpose of the review. Discrepancies were resolved
through discussion until consensus. Data collected were
related to study design, duration, patient characteristics,
sample size, study site and settings, intervention and
control details, and outcomes measured. Outcome
data were related to process outcomes including
treatment related problems (TRPs) and patient
outcomes including therapeutic, safety, humanistic, and
economic. Each study was considered a unit of analysis.
Studies reporting multiple outcomes were included in
the analysis for each outcome.?

Summary outcome data were pooled from
comparative studies using the mean difference between
the intervention and control groups. Where there were
at least 2 studies reporting the same outcome (namely,
mm Hg for blood pressure), the results were pooled.
Data were entered into a pre-published Microsoft
Office Excel template using a random effects model to
weight studies based on sample size calculated at 95%
confidence intervals (CI) for the mean difference for
each study included in the analysis.”® Heterogeneity
was investigated using the Q-statistic and the I* index,
which represents the percentage of total variation across
studies due to heterogeneity rather than chance. The
I* index was calculated using (Q-df)/Q x 100% where
Q is the Cochran’s heterogeneity statistic and (I*) w I?
>50% is considered a high value. Kendall’s tau statistic
was calculated to assess publication bias.”

Assessment  of risk of bias. Two reviewers
independently assessed the risk of bias against 8 out
of 9 bias domains defined and validated previously.”
Those are: design bias, selection bias, randomization,
standardized intervention delivery, standardized
measurement, blindness of outcome measurement,
incomplete data, and adequacy of study power. One of
the domains was omitted; concealment of allocation. It
was agreed that direct participation of pharmacists in
patient care and contact with the health team would
hinder the researcher’s ability to conceal the patient

allocation to the study groups, thus studies were not
scored against this domain.?*

Results. The literature search identified 130
publications, of which 40 and 58 studies were excluded
after removing duplicates and title/abstract screening
respectively. Consequently, 32 studies were subject to
full text screening. Of these, 21 studies met the inclusion
criteria and included in the review. The study selection
process is illustrated in Figure 1. Studies characteristics
and outcomes measured are presented in Table 1.

Twelve studies evaluated process outcomes, TRPs,
and  pharmacist interventions.”'>!417:18:2032343537-39
Therapeutic  outcomes were reported in 9
studies.'**>*3% Eleven studies reported humanistic
outcomes.'*!131617:2224333537 Only one study reported
economic outcomes'? while 2 studies reported safety
outcomes.”** Mixed outcome areas were reported in 6
Studies.10,20,23,32,35.36

A total of 6,205 patients were included, adults aged
over 18 years old. Further details on the characteristics
of the included patients are presented in Appendix 1.
One study was conducted in pediatric wards; however,
patient age was not reported.'® Studies evaluated various
chronic disease areas including hypertension, diabetes
mellitus, kidney disease, chronic obstructive pulmonary
disease (COPD), infectious disease, and cancer.

Most studies were of moderate
quality”!1121417:2023.31,323436 and 3 were scored at high
quality.'***¥ Studies often showed methodological
strength with respect to standardized delivery of the
intervention and outcome measurement. On the other
hand, there was no or little information about the
blindness of the outcome measurement; therefore, bias
judgment was unclear to high risk. Assessment of bias
risk per study and per bias domain are presented in
Figures 2 and 3. The median overall quality score (range)
was 56.3% (-35.7% to 100%).

Clinical pharmacist role in intercepting TRDs.
Clinical ~pharmacists assessed TRPs, optimized
treatment outcomes, and counselled patients to
improve patient adherence to medications and
self-care. They provided medication counselling,
offered instructions on self-monitoring, and advised
patients on healthy lifestyle choices. Educational
materials including brochures and pamphlets were
also offered to patients. On average patients, treatment
related problems were 2.26-11.2.%131417:20323438,39
Pharmacist interventions were mainly to add a drug or
prophylaxis therapy.”!>!417182039 Physician acceptance
rate ranged between 62% and 96%. However, of
those accepted by doctors, on average, 60% were
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Table 1 - Characteristic of included studies and outcomes measured.

Authors (year) Study Study design Sample size Setting Outcomes
duration
(months) Ther Saf Hum  Econ
Al-Azzam et al (2013)° 7 Prospective uncontrolled n=3,026 In x x x x
Al- Azzam et al (2016) 16 Prospective uncontrolled n=2,898 Out x x x x
Albsoul-Younes et al 6 RCT Int: n=130 Out Y x x x
(2011)* Con: n=123
Abu Farha et al (2015)% 3 Prospective uncontrolled n=200 Out x x x x
Abuloha et al (2016)* 6 RCT Int: n=50 Out Y RN v x
Con: n=50
Abu Oliem et al 7 RCT Int: n=50 In X x x x
(2013) Con: n=52
AbuRuz et al (2011)" 4 Prospective uncontrolled n=402 In x x v x
AbuRuz et al (2013)"® 3 Prospective before and after n=130 In x x x x
Ahmad et al (2014)* 5 Prospective before and after n=204 Out x x v x
Aljbouri et al (2013)"? 20 Prospective before and after Int: n=85 In x x x v
Con: n=86
Al Omari et al (2016)*! 10 Prospective uncontrolled n=250 Out v x x x
Basheti et al (2013)"7 3 Prospective uncontrolled n=167 Community x x Y x
Basheti et al (2016)% 3 RCT Int: n=48 Out X x Y x
Con: n=49
Elyeah et al (2014)* 3 Before and after n=395 Community x x Y x
Hammad et al (2011)"! 6 RCT Int: n=110 Out N x X x
Con: n=89
Jarab et al (2012) 1 4 RCT Int: n=85 Out Y x v x
Con: n=86
Jarab et al (2012) RCT Int: n=63 Out 3 x 3 x
con: n=64
Qudah et al (2016)* 3 RCT Int: n==29 Out Y x Y x
con: n==27
Tahaineh et al (2011)* 6 RCT Int: n==73 Out Y N x x
Con: n=52
Tuffaha et al (2012)'¢ 12 Prospective uncontrolled Not reported Out x x x
Wishah et al (2014)% 6 RCT Int (n=52) Out \/ x x/ x
Con (n= 54)

RCT - randomized controlled study, Int - intervention group, Con - control group, In - inpatient, Out - outpatient, Ther - therapeutic outcomes,
Saf - safety outcomes, Hum - humanistic outcome, Economic - economic outcomes

implemented.” 1,1316,17,31,35,37,38

The significant and direct clinical impacts on patient
outcomes were often left unevaluated. Nevertheless,
2 studies by Aburuz et al,''® evaluated the clinical
significance of TRPs. Over 4,000 TRPs were evaluated.
Two-thirds of the TRPs were considered significant or
major to moderate by 2 independent clinicians. Those
that were considered extremely significant accounted
for only 1%. Al-Azzam et al*® reported results in
increased quality/improved effect in 4,103 (30.8%)
cases, decreased cost in 233 (9.3%), avoided adverse
drug reaction/toxicity in 2,165 (16.2%), and prevented

1080 Saudi Med J 2017; Vol. 38 (11) WWW.SM].0rg.sa

medication error in 1,477 (11.1%) TRPs.” Abu Farha
et al,*’ reported a significant association between
poor blood pressure and increasing number of TRPs,
where the mean TRPs of uncontrolled BP patients was
7.1 (2.4) and 5.1 (2.2) for controlled blood pressure
patients; p<0.05.

Impact of clinical pharmacists on patient outcomes.
Details of the outcomes measured and effects on
therapeutic, safety, humanistic,c, and economic
outcomes per study are presented in Appendix 2. Table 2
summarizes the clinical pharmacists’ effects on selected
outcomes.

Therapeutic outcomes. Blood pressure. Four
studies have described the effect of pharmacists on BP
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Table 2 - Summary of clinical pharmacists effects on selected outcomes.

Outcome Authors, year Mean 95% CI
difference  (intervention
- control)
SBP Albsoul-Younes et al (2011)%* 5.50 (2.04 - 8.96)
reduction Hammad et al (2011)!! 454 (0.57-8.50)
Jarab et al (2012)"° 8.90 (0.70 - 17.10)
All studies 5.45 (2.95-7.92)
DBP Albsoul-Younes et al (2011)%* 3.33 (0.12 - 6.54)
reduction Hammad et al (2011)" 220 (-0.36-4.76)
Jarab et al (2012)"° 9 (1.16 - 16.84)
All studies 3.03 (1.09 - 4.96)
HDbA 1c Jarab et al (2012)'° 0.80 (0.14 - 1.47)
Wishah et al (2014)* 0.70 (0.28-1.12)
All studies 0.75 (-0.49 - 1.99)
FBS Hammad et al (2011)"! 4.80 (-7.92-17.50)
Jarab et al (2012)'° 43.30 (9.22-77.39)
Wishah et al (2014)% 31.10  (17.85-44.35)
All studies 36.73  (-19.67 - 93.14)
TC Jarab et al (2012)" 30.89  (24.22-61.53)
Wishah et al (2014)* 8.40 (3.59 - 20.39)
All studies 18.63 (8.31 - 65.59)
LDL Jarab et al (2012)" 0.70 (0.65 - 2.05)
Wishah (2014)* 4.4  (-4.85-13.65)
All studies 2.36 (1.8 -16.62)
TG Hammad et al (2011)" 30.10 (6.86 - 53.54)
Jarab et al (2012)'° 14.41 (10.21 - 27.61)
Wishah (2014)* 16.9 (9.91 - 43.71)
All studies 20.16 (6.14 - 46.47)
HDL Hammad et al (2011)" 5.3 (2.7-7.5)
Jarab et al (2012)"° -0.15 (-0.69 - 0.99)
Wishah (2014)% -1.5 (-4.8-1.8)
All studies 1.24 (1.14-4.11)

SBP - systolic blood pressure, DBP - diastolic blood pressure,
HbA 1c - glycosylated hemoglobin, FBS - fasting blood sugar, TC - total
cholesterol, HDL - high density lipoprotein, TG - triglyceride,
BMI - body mass index, LDL - low density lipoprotein

goals.'*>3%35 Qudah et al** assessed an average decline in
mean home systolic BP in dialysis patients measured on
a weekly base whilst the remainder evaluated an average
reduction at 6 month follow up. A significant reduction
was found in the intervention arm, 10.9 + 17.7 mm Hg
(p=0.004). No significant reduction was achieved in
weekly home and diastolic BP. Due to different outcomes
measured, the results of Qudah et al** were not pooled
in the average BP estimate in Table 2.

Glycemic control. 'Three studies evaluated the
effect on glycosylated hemoglobin (Hb Alc) over 6
months.'®?*% diabetic patients who received clinical
pharmacist services showed reduction whist those in
the control group had an increase or less profound

reduction. However, the pooled average was not
statistically significant as seen in Table 2.

Dyslipidemia. Four studies evaluated the impact
of clinical pharmacists on lipids parameters.!®20-233
The average effects are presented in Table 2. The
average reductions were significant for total cholesterol
(TC), triglyceride (TG), and low density lipoprotein
(LDL).!%11.23 " There was a minimal increase in the
level of high density lipoprotein (HDL). The study by
Tahaineh et al® assessed the achievement of targeted
goals described by the National Cholesterol Education
Program (NCEP/ATP III). There were not enough
details to estimate the magnitudes of change. Thus, the
results of Tahaineh et al*® was not pooled in the average
effect.

Other therapeutic outcomes. Body mass index
(BMI) and body weight. Three studies looked to the
effect of clinical pharmacist on BMI over 6 months.
The effect was shown a minimal and statistically not
significant.'®*3¢ Abuloha et al*® evaluated weight gain
in diabetic patients associated with insulin therapy
modifications guided by focused clinical pharmacist
interventions. There was a significant increase in weight
mean whilst no significant increase was noticed in
the control group. Hammad et al'' also reported no
significant change in body weight over 6 months.

Metabolic syndrome status. Hammad et al'' looked
at the effect of pharmacists on a collection of lifestyle
risk factors that constitute metabolic syndrome, also
called insulin resistance or syndrome X. The definition
was based on the NCEP/ATP III recommendations.
Pharmacists’ care helped to successfully shift patients
from metabolic to non-metabolic syndrome (p=0.032)."°

Lung function in COPD patients. Jarab et al®
evaluated the impact of pharmaceutical care on patients
with COPD over 6 months. Lung function did not
change significantly in either group.

International normalized ratio (INR). Al-Omari
et al’' evaluated the impact of clinical pharmacists
on optimizing anticoagulation therapy. Out of 250
patients, 72% were referred to the clinic not achieving
therapeutic INR. Of these, almost 45% successfully
reached the INR target within one week. By the end of
4th week, 92% of the patients achieved the target INR.

Safety outcomes. In the study by Abuloha et al,®
hypoglycemic episodes were evaluated. Within the
first month of follow up, intervention patients had a
higher odds ratio compared to the standard care with
2.49 compared to 1.12 (p=0.016). However, at 2 and
3 months, no difference was shown. None of these
hypoglycemic episodes resulted in hospitalization.
Al-Omari et al’ looked to hospitalization and
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Titles/Abstracts identified in
literature search

(n=130)

Hammad et al

l

assessment

Titles/abstracts were subject
to inclusion/ exclusion
(n=90)

.

Full texts were subjected to

inclusion/exclusion assessment
(n=32)

N

Full text Included in the
review

(n=21)

Remove duplicates
40 Duplicates

éxcluded Titles/Abstracts (n=58) \

¢ 30 did not meet the inclusion
criteria

* 15 no evidence of direct
pharmacist involvement

* 5 were not conducted in Jordan

« 8 were not related to the study

—>

\ question j

Excluded Full-text n (= 11)

* 7 no patient related outcomes*
* 3 not conducted in Jordan

* 1 conference abstract

Figure 1 - The study screening and selection process. *for example perceived value of clinical
pharmacist service in community settings, acceptability and feasibility outcomes.

emergency visits associated with warfarin therapy. None
were reported over one month.

Humanistic outcomes. Knowledge and adherence to
medication, disease management, and self-care activities.
Pharmacist direct education to patients significantly
improved knowledge scores 8.56 (4.69-21.83).10-224
Similarly, the 2 studies by Jarab et al,'"** Wishah et al,*®
and Basheti et al”’ reported significant improvement
in adherence to medications (all p-values were >0.05).
Qudah et al** evaluated the proportion of patients self-
reporting high adherence to antihypertensive agents.
Patients who were classified with “high adherence” were
not clearly described. Nevertheless, no difference was
found between the study groups (p=0.18).* Adherence
to 4 diabetes self-care activities was also assessed by Jarab
et al'’ using a validated questionnaire. A significant
improvement was reported in all domains except for

1082  Saudi Med ] 2017; Vol. 38 (11)
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foot care and smoking status.'’ Basheti et al”’ used
the patient interview method and reported significant
improvement in self-care activity scores (p<0.001).
Intradialytic percent weight gain indicating adherence
to fluid and salt restriction was assessed by Qudah et
al.?* There was no significant change in the study group.
Due to the variability of the outcome measurement, the
average adherence score was not pooled.

Health related quality of life. The impact of clinical
pharmacists on the quality of life was assessed using a
St George Respiratory Questionnaire, a validated and
standardized self-administered 76-item instrument
designed specifically for patients with chronic airways
disease. Jarab et al® identified improvement, but this
was neither statistically nor clinically significant. Basheti
et al” used EQ-5D, a self-completed questionnaire
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Figure 2 - Assessment of bias risk per study. (+) low risk of bias, (?) unclear/ no sufficient information

(-) high risk of bias.

consisting of 5 domains: mobility, self-care, usual
activities, pain/discomfort, and anxiety/depression.
There was no significant improvement between the
study groups at the end of the study (p=0.44). The
quality of life scores were based on data obtained
from the UK. The extent to which these relate to the
Jordanian population is unknown.

Economic outcomes. Aljbouri et al'* assumed that a
decrease in the consumption rate of drugs is an indicator
of the success of the clinical pharmacist service in the
ICU. They estimated a 35.8% reduction in therapy
costs. However, they did not weigh patients outcomes

with the costs saved or consumed; thus, little can be
concluded about the cost effectiveness of the service.
Health resources utilization was assessed in COPD.
The proportion of patients who had an emergency
department visit for acute exacerbation of COPD
decreased in the intervention group from 16.7% to
15.2% and increased in the control group from 16.4%
to 17.9%. This change was not statistically significant.
Re-admissions to hospital was, on the other hand,
reduced significantly; less than 5% were re-admitted
in the intervention group compared to 16.4% in the
control group (p=0.031).%
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Figure 3 - Assessment of bias risk per bias domain. Black color: high risk of bias light. Shade gray:
unclear bias. Dark shade of gray: low risk of bias.

Publication bias and heterogeneity. The
funnel plots for BP and lipid parameter analysis did
not suggest bias and Kendall’s tau supported this
interpretation (p=0.67 and p=0.46). Whilst the funnel
plots for the HbAlc and FBS analysis indicated low
publication bias, Kendall’s tau was p=0.087. Testing
for heterogeneity, I? for all outcomes was less than 50%
with 95% CI = 15%-63%. The study team re-examined
the studies for substantial differences among study
designs, characteristics of subjects, and pharmacist led
intervention. Heterogeneity was agreed not substantial.

Discussion. To the best of our knowledge, no other
systematic review exists that has broadly encompassed
existing evidence for the role of pharmacists in an
eastern Mediterranean country, particularly in a low
income country such as Jordan. Pharmacy education
is continuously evolving in Jordan, but the practice
still falls behind. Portraying a similar picture as other
developing countries, clinical pharmacy service is still
at the grass-root level and the value of these services to
patients and health systems is not well understood.*
Decision makers must understand the add-on benefits
to patients and health systems in order to endorse
practice changes. This review adds to the existing review
summarizing the pharmacist’s role and the evidence
from middle income countries.”” Thus, it highlights the
potential impacts of pharmacists on improving disease
management and patient outcomes and highlights
potential drivers for profession progress and future
research for decision makers and researchers.

1084  Saudi Med J 2017; Vol. 38 (11)
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The reviewed studies were successful in identifying
service opportunities. They were of moderate quality
demonstrating methodological limitations manily with
respect to selection bias, blindness of outcomes measured
and adequacy of study power. Nevertheless, the clinical
pharmacists had an important role in identifying and
intercepting TRPs. However, direct impacts on patient
safety and management were not evaluated. This is in
line with the growing evidence from the US, UK, and
Europe depicting the role of pharmacist’s direct patient
care on management and clinical outcomes."* It is also
consistent with findings from the evidence identified in
middle-income countries in the Cochrane library.” The
mean effects among Jordanians; however, were lower for
the reported therapeutic outcomes. Further evaluation
is recommended to assess if this reflects factors related
to the setting, pharmacy practice, study designs, or
participants. Nevertheless, favorable effects but not
always statistically significant ones were found. Impacts
on safety, humanistic, and economic outcomes were not
evaluated often; thus no conclusions were withdrawn.
These outcomes are important to highlight the relevance
of the profession to health systems and communities.
Therefore, future studies evaluating multi-dimensional
perspectives of outcomes are mandated. Evidence of the
benefits of long term outcomes or complications such
as mortality or cardiovascular (CV) events is lacking.’

Implications to practice and future research.
Clinical pharmacy services appeared feasible within the
context of the reviewed studies; clinical pharmacists
were integrated in patient consultations and care
optimization. They were equipped for the new roles
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and there was a pursuit for the goals of medicine
management and pharmaceutical care. However, fully
accepting these new roles by other members of the health
team particularly doctors appeared challenging. This is,
however, an ongoing issue since 2009.2"* Resistance
and lack of recognition for the clinical pharmacist role
should be addressed effectively by multi-dispensary
discussions, public education, and mixed profession
undergraduate teaching. These are required to catalyze
the process of advancing the profession of pharmacy.”!
It is also important to formulate regulations enforcing
and governing clinical pharmacy practice within
both the community and hospitals. In Saudi Arabia,
the Saudi Council for health specialties advanced
the clinical pharmacy program by adopting a 2-year
residency program of accredited training. Graduates
passing a final exam are granted a board certification for
clinical pharmacy. Capacity to adapt such an initiative
in Jordan could be limited by the privatization of
hospitals and community pharmacies. Thus the drivers
to change must exist at higher levels of health and
policy management to empower practice changes across
governmental and private health services. Developed
countries achieved safe, effective, and rational use of
medicines by empowering pharmacists to take greater
roles in patient management.”” In these countries,
continuous professional development has become a
driving feature of pharmacy practice. For instances, UK
pharmacists are expected to undertake at least 30 hours
of continuing professional development per year.®

Also, evaluating the economic impact of health
interventions services provides an important driver
for change. In Europe, for example, governments are
increasingly looking at ways of controlling the costs
of medicines. Medicines have been deregulated from
prescription-only status to over the counter sale in
most European countries. This implied substantial cost
saving, because patients are increasingly seeking advice
from pharmacists where previously they would have
visited the doctor. Herein, clinical pharmacists have
been proposed as a cost-effective alternative to their
traditional roles.**

Noteworthy, challenges to practice progress in
Jordan are similar to other developing countries.*>*¢
However, within the current context, changes are very
possible. Pharmacy education in Jordan is thriving
to meet international standards.”” Additionally, the
status of pharmacy practice regulation and governess
is advancing. The Ministry of Health in Jordan, along
with the 2 main teaching hospitals and the leading
cancer center has established independent divisions for
pharmaceutical care service. These are providing clinical

services via training Pharm.D. or Master students. With
institutional laws and policies, staff and resources can
be allocated to operate closely with patients and the
care team in the future. The Jordan Food and Drug
Association led by the Pharmacy and Drug Law in
2003, the highest official regulatory document for drug
use and handling in Jordan, assign clinical pharmacists
consultation roles in committees responsible for
national drug registration and pricing decisions.
Clinical Master graduates have been employed there
for pharmacovigilance, drug information, and rational
drug use. Herein, political and regulatory support is
important to widen the uptake of clinical pharmacists
and certainly is a key for profession progress. 447

Limitations. This review included findings only from
published articles. Reviews can overestimate population
effects if unpublished studies were not included. Those
unpublished, however, were not in a suitable format
and quality for the review use. The search language and
terms were in English language, but Arabic is the native
spoken language in Jordan. Nevertheless, teaching and
research are conducted and disseminated in English.
Thus we anticipate no or little effects on the outcome
and the conclusion of this review. The studies were not
found heterogeneous with respect to the intervention,
sample size, and settings, but there were variations in
the outcomes measured. For each outcome, there were
two to 3 studies only. Hence, a numerical summary of
mean effects was plausible. Nevertheless, I* might show
a substantial bias when the number of studies is small.
Thus, further studies are recommended. Additionally,
this study focused on the evidence from Jordanian
settings only. Evidence from nearby countries was not
considered in this review due to variations in the health
care systems, funding, population, and settings. Future
reviews pooling the evidence in the Middle East area
ought to focus on generic outcomes such as quality of
life.

In conclusion, this review highlighted the roles of
clinical pharmacist service in intercepting errors and
potentials for improving patient outcomes. Much is still
left to understand with respect to safety, humanistic,
economic, and long term outcomes. Therefore, the
add-on benefits of service uptake to the health system
are not well understood. Future studies of higher
rigor and evaluating multi-dimensional and long term
outcomes are mandated in future studies. Evidence
on cost-effectiveness must be sought too to enable
informed decision making and resource allocation.
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Appendix 1 - Characteristics of included patients.

References Age* Gender male n (%) Medication type Disease area/ward
Al- Azzam (2013)° Not reported Not reported Any ICU, CCU, internal medicine*,
and pediatrics
Al- Azzam (2016)% 56.59+13.5 1,162 (40.1) Chronic use medicines cardiology, endocrine, and
respiratory
Albsoul-Younes (2011)* Int 56.3 £ 9.6 Int 61 (46.9) Anti-HTN HTN
Con 57.5+11.9 Con: 59 (48.0)
Abu Farha (2015)% 59.7 +10.2 79 (39.5) Anti-HTN HTN
Abuloha (2016)* Int 54.71 + 10 Int 19 (42.2) Anti DM DM
Con 56.51 + 10.4 Con 18 (41.9)
Abu Oliem (2013)" Int 54.7 + 18.9 Int 25 (48.1) Antimicrobial ICU
Con 52+ 19.1 Con: 29 (58)

AbuRuz (2011)" Int 54.5 + 16.9 Int: 195 (48.5) Any Internal medicine®

Con - Con: -
AbuRuz (2013)" Int 56.3 +17.8 Int 74 (56.9) BB, CCB, insulin, statin, ACEI, Chronic kidney disease

Con - Con - Vitamin D, aspirin, ISDN,

CaCo3, ARBs, ferrous gluconate

Ahmad (2014)» Int 34.4 +12.2 Int: 88 (43.1) Corticosteroids Not reported

Con: - Con: -
Aljbouri (2013)" Not reported Not reported Anti-infective and Cardiovascular ICU

drugs. (Parenteral dosage form)

Al Omari (2016)! 18 - 60 years: 177 (70.8) 163(65) Warfarin Anticoagulation Clinic/ Heart

Basheti (2013)"
Basheti (2016)Y

Elyeah 2014*

Hammad (2011)"
Jarab (2012)'°

Jarab (2012)%

Qudah (2016)*
Tahaineh (2011)%

Tuffaha (2012)'°
Wishah (2014)%

>60 years: 62 (24.8)
Int: 58.9 + 13.54
Con: -

Int: 63.13 + 7.99
Con: 58.39 + 12.80
Int:

18-29 years: 182 (47.1%)

30-49 years: 98 (25.4%)
50-60 years: 79 (20.5%)
>60 years: 27 (7.0%)
Con: -

Int: 56.0 + 9.6
Con: 57.4+11.5
Int: 63.4 + 10.1
Con: 65.3+9.2
Int: 61(14)

Con: 64 (15)

Int: 55.3 £+ 15.1
Con: 51.7 £ 18.5
Int: 52.9 + 8.3
Con: 52.8 £8.5
Not reported
Int: 52.9 + 9.6
Con: 53.2+11.2

Int: 89 (53.3)

Con: -
Int: 17 (35.4)
Con: 12 (24.5)
Int: 117 (29.6%)
Con: -

Int: 44 (40%)
Con: 32 (46%)
Int: 26 (39.4%)

Con: 28 (41.8 %)

Int: 26 (39.4)

Con: 28 (41.8)

Int: 17 (58.6)
Con: 18 (66.7)
Int: 34.0 (46.6%)
Con: 21.0 (40.4%)

Not reported

Intervention: 20 (38.5%)
Control: 26 (48.1%)

Chronic use medications

Chronic use medications

Not reported

And-HTN and lipid lowering
agents
Anti DM, anti-HTN and lipid
lowering agents
Bronchodilators,
inhaled and oral steroids
antibiotics
Anti-HTN

Lipid lowering agent
+anti HTN agents
Chemotherapeutic agents

Anti DM

institute

HTN, DM and CHD
Not reported

Osteoporosis

Metabolic syndrome
DM

COPD

Dialysis unit

DM, CHD, HTN,
hypothyroidism
cancer

DM

*meant SD, median. (IQR) or n (%) as appropriate.* including cardiovascular, respiratory, nephrology, neurology, gastroenterology, infectious,
rheumatology, endocrinology, and oncology. Int - intervention group, Con - control group, HTN - hypertension, DM - diabetes mellitus,
CHD - chronic heart disease, COPD - chronic obstructive pulmonary disease, ICU - intensive care unit, CCU - cardiac/coronary care unit,

DM - diabetes mellitus, ISDN - isosorbide dinitrate, BB - beta-blockers, CCB - calcium channel blockers, ACEI - angiotensin converting enzyme

inhibitor, CaCo3 - calcium carbonate, ARBs - angiotensin II receptor blockers

1088 Saudi Med ] 2017; Vol. 38 (11)

WWW.Smj.org.sa


www.smj.org.sa 

Value of clinical pharmacists in Jordan ... Hammad et al

Appendix 2 - Summary of the clinical pharmacist effect on Jordanian patients’ outcomes.

Author, year

Outcomes measured

Therapeutic Safety Humanistic Economic
Al- Azzam et al (2013)° - - - -
Al- Azzam et al (2016)% - - - -
Albsoul-Younes et al (2011)%* BP goals® (+) - - -

SBP & DBP (+)

Abu Farha et al (2015)% - - - -
Abuloha et al (2016)* FBG (+) Hypoglycemia® (NE) Adherence (?) -

HbAIC (+) Self-care (?)

Weight (-)
Abu Oliem et al (2013)'* - - - -
AbuRuz et al (2011)" - - Adherence, knowledge and self- -

care activities (?)
AbuRuz et al (2013)® - Safety TRPs - -
Ahmad et al (2014)* - Compliance (+) -
Fear and corticophobia (+)

Aljbouri et al (2013)"? - - - Medicatin cost (+)
Al Omari et al (2016)* INR - - -

Basheti et al (2013)"7
Basheti et al (2016)%

Elyeah et al (2014)*
Hammad et al (2011)"

Jarab et al (2012)!°

Jarab et al (2012)%

Qudah et al (2016) *

Tahaineh et al (2011)*

Tuffaha (2012)'¢
Wishah (2014)*

MS status (+)
Waist circumference
TG (+)
HDL
FBS (+)

SPB & DPB (+)
Body weight
HbAlc (+)
FBS (+)
LDL, TC, TG (+)
HDL
BMI
SBP & DBP (+)
FEV1 (NE)
BMI (NE)

Predialysis BP (NE)
Postdialysis BP (NE)
Intradialysis BP
Interdialytic weight gain (NE)
Home SBP (+)

Home DBP (NE)

TC, LDL, HDL (+)

TG

HbAlc (+)
FBS (+)
LDL, HDL, TG (NE)
BMI (NE)

Safety and adverse effects (?)

Adherence (+)
Self-care (+)
Knowledge (+)

Adherence (+)
Self-care (+)

HRQL (NE)
Satisfaction?
Knowledge (+)
Adherence (+)
Adherence to medications (NE)*

Knowledge
Adherence to medications
Adherence to self-care

ED visits (NE)

Readmission (+)

'BP goals as recommended by the seventh report of the Joint National committee on prevention,detection, evaluation and treatment of high blood
pressure. “Rate of hypoglycemic episodes was higher in the first month of follow up in the intervention group compared to standard care. However, at 2
and 3 months, no difference was shown with respect to hypoglycemic episodes among both groups, p>0.05. *Self ratting of the effectiveness of COPD.

“Interdialytic percent weight gain reflected adherence to fluid and salt restriction. (+) = significant, effect in favor of intervention group, (?) = unclear effect/
no enough details, (NE) = no significant effect. BP - blood pressure, SBP - systolic blood pressure, DBP - diastolic blood pressure, TC - total cholesterol,
TG - triglyceride, LDL - low density lipoprotein, HDL - high density lipoprotein, BMI - body mass, index, HbAlc - Hemoglobin Alc, FBS - fasting blood

sugar, FEV1 - Forced expiratory volume-1, HRQL - Health-Related Quality of Life, ED - Emergency Department
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