
RESEARCH Open Access

The impact of clinical pharmacist services
on patient health outcomes in Pakistan: a
systematic review
Ali Ahmed1*, Muhammad Saqlain2, Maria Tanveer2, Ali Qais Blebil1, Juman Abdulelah Dujaili1 and Syed Shahzad Hasan3

Abstract

Background: The pharmacist’s role shifts from dispensing to bedside care, resulting in better patient health
outcomes. Pharmacists in developed countries ensure rational drug use, improve clinical outcomes, and promote
health status by working as part of a multidisciplinary team of healthcare professionals. However, clinical pharmacist
services on healthcare utilization in low-and middle-income countries (LMICs) like Pakistan are unclear. As a result,
we aim to systematically review pharmacists’ clinical roles in improving Pakistani patients’ therapeutic, safety,
humanistic, and economic outcomes.

Methods: We searched PubMed, Scopus, EMBASE, CINAHL, and Cochrane Library for relevant articles published
from inception to 28th February 2021. All authors were involved in the screening and selection of studies. Original
studies investigating the therapeutic, humanistic, safety, and economic impact of clinical pharmacists in Pakistani
patients (hospitalised or outpatients) were selected. Two reviewers independently assessed the risk of bias in
studies, and discrepancies were resolved through mutual consensus. All of the included studies were descriptively
synthesised, and PRISMA reporting guidelines were followed.

Results: The literature search found 751 articles from which nine studies were included; seven were randomized
controlled trials (RCTs), and two were observational studies. Three RCTs included were having a low risk of bias
(ROB), two RCTs were having an unclear ROB, while two RCTs were having a high ROB. The nature of clinical
pharmacist interventions included one or more components such as disease-related education, lifestyle changes,
medication adherence counselling, medication therapy management, and discussions with physicians about
prescription modification if necessary. Clinical pharmacist interventions reduce medication-related errors, improve
therapeutic outcomes such as blood pressure, glycemic control, lipid control, CD4 T lymphocytes, and renal
functions, and improve humanistic outcomes such as patient knowledge, adherence, and health-related quality of
life. However, no study reported the economic outcomes of interventions.

Conclusions: The findings of the studies included in this systematic review suggest that clinical pharmacists play
important roles in improving patients’ health outcomes in Pakistan; however, it should be noted that the majority
of the studies have a high risk of bias, and more research with appropriate study designs is needed.

Keywords: Low-and middle-income countries, Pharmacoeconomics, Pharmaceutical care, Therapeutics, Humanistic,
Clinical
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Background
Since 1990, with pharmaceutical care introduction, phar-
macists’ careers have evolved from single dispensary posi-
tions to patient-oriented health care [1, 2]. In developed
countries, pharmacists are sufficiently trained to play a
vital role in pharmaceutical care [3, 4]. However, in devel-
oping countries, pharmacists’ roles are gradually shifting
toward ward rounds with other health professionals to
monitor the patient’s progress, drug-related issues and
communicate a medication therapy management plan [5–
7]. Meanwhile, they continue to be primarily responsible
for manufacturing, distributing, and dispensing medicines
[3, 8]. Clinical pharmacists can offer patients a wide range
of services, including prescription drugs and health-
related services [9, 10]. They can assist physicians in pre-
scribing drugs rationally, ensuring that patients under-
stand the dosage regimen and method of administration,
and improving patient adherence [11]. Moreover, pharma-
cists play an important role in public health promotion at
community pharmacy settings, such as tobacco and alco-
hol control, nutrition and a healthy lifestyle, routine im-
munisation, infection prevention and treatment, and the
management of mental health and other chronic disease
care [12–14].
According to the World Health Organization’s (WHO)

data repository on the Pakistan health force, the pharma-
cist ratio per 10,000 population in 2019 was 1.545 [15].
Currently, over 3000 pharmacists in Pakistan receive Doc-
tor of Pharmacy (Pharm D) degrees each year from 21
public and 25 private universities [16]. Moreover, as of
2019, the number of community pharmacies in Pakistan
has increased to more than 40,000 [17]. To improve the
regulation of medicines across the country, the Federal
Government of Pakistan has established a regulatory body,
the drug regulatory authority of Pakistan (DRAP) Act
2012 [18, 19]. Under the Act, regulations range from exist-
ing basic services (i.e., dispensing, procurement, storage,
distribution of therapeutic products and counselling) to
enhanced medicine services (pharmaceutical care, phar-
macovigilance, pharmacoepidemiology, pharmacoeco-
nomic and services offered at drug information and
poison centres) at all levels such as pharmacy, clinical,
hospital, and community levels [19, 20]. In 2014, to
strengthen pharmacists’ expertise in clinical roles, the
higher education commission (HEC) introduces the De-
partment of Pharmacy Practice in Pakistan’s private and
public sector universities [21]. As a result, studies in
Pakistan have begun to highlight potential clinical phar-
macy progress, including further bedside activities, patient
consultation, and therapy optimization in chronic condi-
tions such as diabetes and hypertension [22–25].
Published literature reviews of clinical pharmacist in-

terventions in the United States (US) and Western coun-
tries reported that different health care settings and

disease management could benefit from clinical pharma-
cist care [26–30]. In 2013, Pande et al. carried out a sys-
tematic review of the impact of pharmacist interventions
on patient outcomes, health service utilization, and costs
in low-and middle-income countries (LMICs) [31]. The
findings revealed that pharmacist services improve treat-
ment outcomes such as hyperglycemia and systolic
blood pressure (SBP), diastolic blood pressure (DBP),
cholesterol control, and the quality of life of people liv-
ing with chronic diseases such as asthma, diabetes, and
hypertension [31]. However, the authors could not re-
trieve cost-related data, and the results were inconsistent
because each study measured different outcomes with
different clinical conditions using other measurement
methods, necessitating careful interpretation. The review
included all studies from middle-income countries such
as southeast Asia, Africa, and Eastern Europe. As a re-
sult, the findings may not apply to countries with vary-
ing healthcare systems, such as Pakistan, an LMIC in
southern Asia [18]. The utilization of clinical pharmacist
services in Pakistan is not well established [32]. There
may be a lack of awareness about the additional benefits
of clinical pharmacist services and their potential impli-
cations in the Pakistani context, which could assist pol-
icymakers and stakeholders in using these services.
Therefore, this systematic review aims to synthesize the
therapeutic, safety, humanistic, and economic impact of
clinical pharmacist interventions in Pakistani patients
compared to standard treatments without the involve-
ment of pharmacists in direct patient care.

Methods
Scope of review: eligibility criteria
This systematic review was conducted following the
Cochrane Handbook for Systematic Reviews of the Interven-
tion Guidelines [33], and the reporting followed the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) Statement [34]. Studies were included if
they were 1) randomized controlled trials (RCTs), non-RCTs
(observational studies) such as pre-post without control
group, follow up; 2) involved pharmacist intervention either
alone or in a multidisciplinary team 3); measuring any health
outcome (humanistic, safety, economic and therapeutic ef-
fects); 4) conducted among outpatients or inpatients in the
hospital or community pharmacy settings; 5) had a control
or comparison group (with healthcare professionals other
than a pharmacist); 6) published in a peer-reviewed journal
in English language and available in full-text.

Information sources
We used a population, intervention, comparator, and
outcome (PICO) search strategy in PubMed, Scopus,
OVIDEmbase, CINAHL Plus, and Cochrane Libraries to
find relevant records. The initial search was undertaken
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on 14th February 2021, with follow-up searches con-
ducted on 28th February 2021.

Database searching
From the database’s inception to 28th February 2021, a
literature search was conducted using various search
term combinations. The search terms used were
(Pharmacist OR Pharmacy OR “Clinical Pharmacy” OR
PharmD OR “Pharmacist-led”) AND (Adherence OR
“Health outcomes” OR “Medication management” OR
“Patient outcomes” OR outcome OR “Quality of life” OR
“clinical outcome” OR Pharmacovigilance OR Econom-
ics OR “drug interactions” AND “drug safety”) AND
(Pakistan OR Pakistani). Due to each database’s technical
differences and limitations, the search mechanism in
each database has been subsequently adapted and
slightly modified (Supplementary file). Case reports, ex-
pert opinions, systematic reviews, letters to editors, com-
ments, correspondences, news articles, qualitative
studies, non-English studies, and conference abstracts
were excluded if full articles were not available.

Data screening and extraction
The author AA conducted the searches in relevent data-
bases and were later independently reviewed by MS,
MT, JD, AB, and SSH. All eligible studies were imported
into the Endnote Version.X9.3.3 software (San Francisco,
Clarivate Analytics) [35]. In the Endnote software, sub-
groups were created for each database. Endnote software
was used to remove duplicates. The titles and abstracts
were independently screened for inclusion in the full
paper by all authors. AA performed a full paper screen-
ing using a preliminary screening form, and all authors
independently reviewed it. The final inclusion of articles
was based on mutual consensus. After selecting the eli-
gible studies, the AA extracted the data independently
using a standardized Cochrane data extraction form
[36]. The extracted data were checked for accuracy and
consistency by the second author (MS). Article details
(objective, year of publication, and first authors), study
design, country of study, sample size, and study charac-
teristics (age, follow-up duration, pharmacist interven-
tion, intervention strategy, control group, intervention
group, type of outcome measure, all health outcomes)
were extracted.

Risk of Bias
Two reviewers (AA and MS) independently assessed the
quality of RCTs using the Cochrane Risk of Bias Tool
(ROB.2) [37]. Disagreements were resolved through mu-
tual agreement. In non-RCTs, a Risk of Bias in non-
Randomized Intervention Studies (ROBINS-I) tool was
used for quality evaluation [38]. These studies have been
assessed as being of low risk (if no bias), unclear risk (if

any doubts affect results), and high risk (if bias has af-
fected the results severely).

Data synthesis
The findings of selected studies were qualitatively syn-
thesized rather than combined for meta-analysis due to
the authors’ high risk of bias judgments. This decision
was made because the clinical and methodological ap-
proaches used in the studies differed. Using the ex-
tracted data, text summaries and summary tables were
created.

Results
Study selection
The search strategy identified original research studies
on the effect of clinical pharmacists’ interventions on
therapeutic, safety, humanistic and cost-effective conse-
quences of pharmacist intervention compared to usual
care without pharmacist involvement in direct patient
care in the Pakistani setting. Database searches yielded
751 papers. The use of EndNote software for de-
duplication resulted in 707 papers being considered for
preliminary screening by all authors for titles and
abstracts. 45 papers were found to be eligible and under-
went full paper screening. The bibliographies of the full-
length articles were also reviewed, but no additional
papers were discovered. Finally, nine studies were in-
cluded in the qualitative synthesis. The search and
screening processes are presented in a flowchart using a
PRISMA diagram (Fig. 1) [34].

Study characteristics
All of the studies were conducted between 2013 and
2020 and involved a total of 2931 patients. In eight
studies, outpatients were enrolled [39–46], while inpa-
tients were included in one study [47]. Patients with
diabetes, hypertension, tuberculosis, chronic kidney dis-
ease (CKD), human immunodeficiency virus and hepa-
titis C infection were included in the studies. Of the
nine studies, seven were randomized clinical trials
(RCTs) [39–45], and two were observational studies
(non-RCTs) [46, 47]. Therapeutic outcomes were stud-
ied in seven studies [39, 41–46], eight studies reported
humanistic outcomes [39–46], and two studies discussed
safety outcomes [43, 47]. None of the studies reported
economic results. Pharmacist interventions were deliv-
ered (for example, at outpatient departments or in-
patient departments), frequency of intervention range
from 2 to 6 times during follow up (range 2 to 10
months), length of pharmacist intervention sessions
(First session range 15 to 60min, follow up sessions
range from 10 to 45 min) reported in the studies.
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Risk of Bias
Three RCTs included were having a low ROB [41, 43, 44],
two RCTs were having an unclear ROB [39, 42], while two
RCTs were having a high ROB [40, 45]. As part of the
intervention, pharmacists were directly or indirectly
involved in selecting participants and assessing outcomes
in the majority of the RCTs in this review [39–43, 45].
Other common causes of bias included participant
randomization issues, missing information of follow-up
lengths, and handling missing data. Except for one study
[41], none of the others provided pharmacists with train-
ing to help them deliver interventions. Both observational
studies had a high ROB [46, 47]. Khan et al. failed to pro-
vide specific information about participants and the cri-
teria used to purposefully sample participants, which
introduces bias [47]. Khokhar et al. did not explain how
outcome measurements were calculated or handled miss-
ing data [46]. Figures 2, 3, 4 and 5 show the review au-
thors’ assessments of each risk of bias item for each
included study, as well as the percentages of bias across all
included studies for RCTs and non-RCTs separately.

Nature of pharmacist interventions
Pharmacists provided a variety of interventions broadly
classified into six categories 1) Provision of education

regarding disease stages with booklets; 2) exploring
adherence barriers and motivational interviewing to im-
prove adherence; 3) lifestyle modification guidance; 4)
pharmaceutical care consisting of pharmacovigilance,
drug-drug interactions, drug-food interactions; 5) inter-
acting with the physician to change the drug regimen 6)
maintain patient follow up care.
Tables 1 and 2 summarised the study characteristics,

patient outcomes, and the impact of pharmacist inter-
vention on therapeutic, humanistic, and safety outcomes.

Impact of pharmacist interventions on therapeutic
outcomes
Three studies reported clinical pharmacist interventions
significantly reduced the SBP and DBP in hypertension
patients [41, 42, 44]. Saleem et al. detected significant
reduction in mean SBP (mean difference: IG = 8.4 vs
CG = 0.2; p = 0.004) and DBP (mean difference: IG = 6.6
vs.CG = 0.4; p = 0.009) in intervention group compared
to control group [41]. Amer et al. also reported that
pharmacist-led intervention significantly improved hyper-
tension as SBP (IG:131.81 vs. CG:137.91) and DBP (IG:
83.75 vs. CG:87.77) was considerably lower in the inter-
vention group compared to the control group (p < 0.001)
[42]. Similarly Javaid et al. reported that participants in

Fig. 1 PRISMA flow diagram of included studies
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intervention arm had better improvement in SBP (mean
difference = IG: − 21.1 vs. CG: + 6.1; p < 0.001) and DBP
(mean difference = IG: − 7 vs. CG: + 4; p < 0.001) than
control arm [44].
Three studies on the impact of clinical pharmacist’s in-

terventions in diabetes care were published, with find-
ings ranging from positive to significant [39, 44, 46].
Samtia et al. reported that there was no statistical differ-
ence in mean fasting blood glucose (mean difference:
-11.95; P = 0.116) and HbA1C level (mean difference:
-0.43; P = 0.112) between the intervention group and
control group at five months follow-up [39]. Kokhar
et al. also reported similar findings as there was no sig-
nificant change in fasting and random blood glucose
level at baseline and follow-up [46]. On the contrary to
these findings, Javaid et al. reported that at follow-up,
participants in the intervention arm 10.9 ± 1.7 vs. 7.7 ±

Fig. 2 Risk of bias summary: review authors’ judgements about each
risk of bias item for included RCTs

Fig. 3 Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included RCTs

Fig. 4 Risk of bias summary: review authors’ judgements about each
risk of bias item for each included non-RCTs
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0.9) had significantly better improvement in HbA1C
level compared to the control arm (10.3 ± 1.3 vs. 9.7 ±
1.3) [p < 0.001] [44].
Samtia et al. reported that pharmacist-led intervention

had significantly reduced body mass index (BMI) (mean
difference: − 1.87; p = 0.014) and waist circumference
(mean difference: − 1.27; p = 0.002) of diabetic patients
in the intervention group [39]. Chatha et al. reported
that at the end of the follow-up period, the intervention
group had statistically significant increases in CD4 lym-
phocytes cells compared to the usual care group (p =
0.005) [45]. Similarly, Javaid et al. reported that for vari-
ous process outcome measures, inter-group improve-
ments were more significant in the intervention group at
final follow up in comparison to the control group; SBP
(p < 0.0001), DBP (p = 0.02), cholesterol (p < 0.0001), tri-
glycerides (p < 0.0001), serum creatinine (p < 0.001), esti-
mated glomerular filtration (eGFR) (p < 0.001).

Impact of pharmacist interventions on humanistic
outcomes
Samtia et al. reported that the pharmacist intervention
group had shown improved adherence (p = 0.003), im-
proved knowledge regarding sensory changes (p < 0.001),
self-monitoring of blood glucose level (p = 0.001), and
knowledge regarding exercise (p < 0.001) compared to the
control group [39]. Saleem et al. observed at follow-up
there was a significant improvement in adherence (− 1.8
vs. 3.2; p < 0.001) and disease-related knowledge (7.5 vs.
10.2; p < 0.001) among participants who received pharma-
cist intervention [41]. Similar results were reported by
Amer et al. that group that received the pharmacist inter-
vention had improved adherence (IG: 5.89 vs. CG:3.89;
p < 0.001) and disease-related knowledge score (IG: 18.18
vs. CG:13.31; p < 0.001) compared to patients in the con-
trol group [42]. Likewise, Ali et al. revealed that hepatitis
C patients in the pharmaceutical care group had better

(88.6%) adherence than patients in the usual care group
(77.9%) (p < 0.001) [43]. Chatha et al. also observed that
educational intervention significantly improved the medi-
cation adherence among HIV patients as a proportion of
patients who never missed their medication was increased
up to 36% in the intervention group compared to only a
3% change in the usual care group [45]. Kokhar et al. eval-
uated the medication adherence and knowledge scores
among CKD patients. At follow-up, a significant improve-
ment was observed in medication adherence (p = 0.042)
and knowledge scores (p = 0.022) of participants in the
intervention group compared to the control group [46].
Also, Kaukab et al. studied the impact of pharmacist
education and socioeconomic support on the depression
status among drug-resistant tuberculosis patients. At ten
months follow-up, patients who received education and
support had significant improvement in depression symp-
toms than the control group [31].
Amer et al. reported that after the pharmacist inter-

vention, the participants had significantly improved
health-related quality of life (HRQoL) score (IG: 0.73 vs.
CG: 0.68; p < 0.001) and VAS score (IG: 69.43 vs. CG:
64.29; p < 0.001) compared to the control group [42]. Ali
et al. reported that HRQoL was significantly improved in
both the usual care and pharmaceutical care groups, but
no statistically significant change was observed between
them. While there was a significant difference in visual
analog scale (VAS) score between both groups at follow-
up as patients in the pharmaceutical care group had
higher scores than the usual care group (p < 0.001) [43].
Interestingly Saleem et al. reported that at follow up the
quality of life was significantly reduced (42.2 vs. 39.6;
p < 0.001) in the intervention group [41].

Impact of pharmacist interventions on safety outcomes
Pharmacists actively provided pharmaceutical care, iden-
tified drug-related issues, and reported them to

Fig. 5 Risk of bias graph: review authors’ judgements about each risk of bias item presented as percentages across all included non-RCTs
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physicians to change prescriptions [43, 44, 47]. For ex-
ample, Khan et al. reported that clinical pharmacists in-
vestigated the 373 inpatients profiles and identified 147
drug-related problems (DRP), of which 41.5% (n = 61)
were related to adverse drug reactions. To solve these
problems, 161 recommendations like the change of drug,
dosage adjustments were made by a clinical pharmacist,
of which 139 (86.33%) successfully solved the issues [47].
In addition, Ali et al. evaluated the frequency of adverse
drug events and reported that fewer patients in the
pharmaceutical care group (8.2%) had experienced ad-
verse drug events than the usual care group (10.5%) [43].

Discussion
To the best of the authors’ knowledge, this is the first
systematic review to include widespread evidence of
clinical pharmacists’ role in Southern Asia, particularly
in an LMIC like Pakistan. This systematic review incor-
porates evidence from nine studies in which the primary
intervention provided by clinical pharmacists was
disease-specific education, followed by motivational
interviewing of patients to improve treatment adherence
and medication therapy management to improve

patients’ health outcomes. All studies found that clinical
pharmacist interventions improved therapeutic out-
comes (SBP, DBP, HBAIc, Blood glucose, CD-4 T lym-
phocytes, serum creatinine levels, eGFR) and safety
outcomes (drug-related problems like drug-drug interac-
tions). Interventions also improved humanistic outcomes
such as disease knowledge, treatment adherence, depres-
sion, and HRQoL in all studies except Saleem et al [41],
where HRQoL of the intervention group was surprisingly
got lower, maybe due to comorbidities or higher depres-
sion scores in chronic disease patients due to associated
psychological distress [48, 49]. In Pakistan, clinical phar-
macy education is evolving, but it is still at its founda-
tional level [32]. Despite widespread recognition of the
need for advanced pharmacy education, clinical pharma-
cist capacity and experience are severely lacking in
LMICs [50]. LMICs must develop a mandatory continu-
ing professional development (CPD) model for clinical
pharmacists to update, advance, and update their train-
ing and skills in this context [51]. Furthermore, CPD in
LMICs should strengthen the pharmacy system and its
role in improving clinical pharmacy practise [50]. The
review findings may persuade policymakers in Pakistan

Table 2 Summary of the clinical pharmacist effect on patients’ outcomes

Authors Therapeutic Safety Humanistic Economic

Samtia 2013 [39] FBS*
HBA1C*
Waist Circumference*

– Compliance (+) –

Khan et al. 2014 [47] – DRP – –

Kaukab et al. [40] – Depression (+) –

Saleem et al., 2015 [41] SBP (+)
DBP (+)

– Knowledge (+)
Adherence (+)
EQ 5D (−)
EQ-VAS (+)

–

Amer et al. 2018 [42] SBP (+)
DBP (+)

– Knowledge (+)
Adherence (+)
EQ 5D (+)
EQ-VAS (+)

–

Ali et al. 2019 [43] SVR 12 (+) ADE (+)
DDI (+)

Adherence (+) –

Javaid et al. 2019 [44] Waist*
BMI (+)
HbA1C (+)
SBP (+)
DBP (+)
Cholesterol (+)
Triglycerides (+)
Serum creatinine (+)
eGFR (+)

ADE (+)
DDI (+)

Knowledge (+) –

Chatha et al. 2020 [45] CD4 Cell Count (+) – Adherence (+) –

Khokhar et al. 2020 [46] CBC*
RFT*
Blood Glucose*
Electrolytes*

– Knowledge (+)
Adherence (+)

–

*No significant (P > 0.05) difference between intervention and control group, + = significant (P < 0.05) effect in favor of intervention group, − = significant (P < 0.05)
effect in favor of control group SVR 12 = sustained virological response at 12 weeks, FBS = Fasting blood sugar, ADE = adverse drug event, CBC=Complete Blood
count, RFT = renal function test, BMI = Body mass index, SBP = Systolic blood pressure, DBP = Diastolic blood pressure, eGFR = estimated glomerular filtration rate

Ahmed et al. BMC Health Services Research          (2021) 21:859 Page 10 of 14



that clinical pharmacists can improve patients’ health
outcomes and healthcare systems. Furthermore, stake-
holders can benefit from Babar’s ten recommendations
for advancing pharmacy practise in Pakistan [8].
The provision of simple education (about the disease, ther-

apy, lifestyle, potential consequences of lack of adherence)
was the most common intervention by the clinical pharma-
cist. Few studies evaluated complete pharmaceutical care
follow-up, including optimizing medication therapy, moni-
toring disease progression, assessing adherence, identifying
and resolving drug-related problems by communicating with
physicians, and maintaining manual records for each patient
[41, 43, 44, 46, 52]. This demonstrates that identifying drug-
related problems (DRPs) through a pharmacist review can
improve patient medication safety, as other studies have also
shown [53–55]. Clinical Pharmacists are primarily concerned
with DRPs. These issues must be identified and resolved to
achieve their therapeutic goals and achieve the best possible
outcomes from their drug therapy. Given the high number
of DRPs reported by studies in Pakistan [56–61], clinical
pharmacists in Pakistan have an excellent opportunity to
resolve these issues and improve patients’ health outcomes.
We found cross-sectional [62, 63] and qualitative studies
[64, 65] from community pharmacy settings, but we
couldn’t find any follow-up studies from community phar-
macy settings, so we recommend further development of
pharmacist activities at community pharmacies as these
provide an alternative for the public to obtain medicines
and access to basic, minor health-related services.
The studies included in this review ranged in quality,

had methodological heterogeneity, versatility in outcome
measurement, and reported on selected outcomes with
varying pharmacist interventions. Regarding pre-training
of clinical pharmacists about the intervention, only one
study provided data [41]. Nonetheless, clinical pharma-
cists played an important role in identifying and address-
ing therapy-related issues in chronic diseases (diabetes,
Hepatitis C, CKD, hypertension, tuberculosis, and HIV).
These findings are comparable with the study conducted
in a Jordanian upper-middle-income setting [3]. How-
ever, we could not find any research that evaluated the
cost-effectiveness of pharmacist intervention. Similarly, a
Cochrane review also reported limited evidence of the
cost of pharmacist interventions in LMICs [31]. In terms
of safety outcomes, the review found little evidence of
clinical pharmacist intervention; similarly, less evidence
of safety was generated and reported from the United
States of America (USA) and European countries [13,
27, 66, 67]. Involving the clinical pharmacist might come
based on task shifting by the physicians towards clinical
pharmacists to take the responsibility of therapeutic
medication management, but still, it relies on the cred-
ibility, confidence, and trust, which may achieve with
meeting therapy goals.

Implications for practice and research
Clinical pharmacist roles are emerging, and this
review highlighted the impact of these services in the
Pakistani context. However, acceptance of their clin-
ical roles by other healthcare workers is sometimes
challenging [20, 32]. The barriers to engaging phar-
macists in collaborative care could be overcome by
building trust and demonstrating the value of phar-
macists in health care teams and strategically en-
gaging stakeholders, including legal departments, in
the development of the collaborative practise process.
Moreover, there should be multidisciplinary group
discussions to advance clinical pharmacy services in
Pakistan. Only Saleem et al. reported on the type of
training given to pharmacists prior to implementing
the research intervention [41]. Disease epidemiology,
treatment, prevention, pharmacotherapy, strategies to
overcome adherence barriers, the importance of treat-
ment outcome, health education, effective communi-
cation skills, patient counselling techniques, and the
importance of HRQoL assessment in treatment out-
come assessment were all covered in the pharmacist
training. Each year, many pharmacists are produced in
Pakistan; however, the problem is with their clinical prac-
tise training [68]. Students in their final years have some
fix visits to hospitals, but they are not given enough time
or training during graduation to become experts in clinical
settings. No professional body in Pakistan certifies
pharmacist specialties, such as the board of pharmacy spe-
cialties (BPS) in America, which certifies pharmacists in
specialised services [69]. As of August 2021, only twelve
BPS certified pharmacists are working in different hospi-
tals of Pakistan [70]. Government (Govt) of Pakistan
should start initiatives like forming a council at a state
level to begin clinical residency and certification programs
to strengthen pharmacists to take better responsibility for
patients’ pharmaceutical care. Moreover, govt should start
continuous education programs like in the United King-
dom (UK) 30 h of ongoing professional development are
necessary to complete per year [71].
Future research should focus on the safety and cost-

effectiveness of clinical pharmacist interventions to fur-
ther develop pharmacist roles. Adequately powered ran-
domised studies with standardised outcome
measurements, longer intervention duration, and equal
baseline between groups will be required in the future.
Research is also needed on pharmacist interventions’
time, frequency, and content to improve clinical out-
comes [72]. Furthermore, this study concludes essential
insight for future research focusing on a tailored inter-
vention and the cost of delivering future cost-effective
interventions. The result will be beneficial for the policy-
makers to choose pharmacist interventions based on the
availability of their resources.
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Strengths and limitations
We have previously seen clinical pharmacist reviews from
developed or upper-middle-income countries, but there is
no review from LMIC. This review focuses on an LMIC
where the clinical pharmacy is still in its early stages of devel-
opment. Evidence suggests that clinical pharmacists’ partici-
pation in the healthcare team improves patients’ health
outcomes. Our findings support the provision of more clin-
ical residency training to pharmacy graduates, who can play
a more important role in improving patient health outcomes
and cost savings for the health care system and society.
There are some limitations of this review. First, to

avoid bias, only peer-reviewed published studies were in-
cluded in this review; unpublished studies were not in-
cluded. Second, we found one or a maximum of two
studies for each outcome, so it was practically impossible
to apply meta-analysis due to follow-up variation, high
risk of bias, and intervention content differences. Third,
there was variation in health outcome measurements as
well as heterogeneity in pharmacist interventions.
Fourth, only evidence from Pakistan was included; data
from neighbouring countries were not included due to
different healthcare systems. Despite limitations, this re-
view can help to advance clinical pharmacy development
in LMICs and thus improve patient outcomes.

Conclusion
The review underlined the role of the clinical pharmacist
services in improving patient outcomes and medication
therapy management. Clinical pharmacist interventions
showed a positive impact on therapeutic, humanistic,
and safety outcomes. However, much remains to be
understood in cost, and long-term intervention impact.
Future studies must be more rigorous in terms of evalu-
ating multidimensional and long-term outcomes. Evi-
dence of Costs-effectiveness must also be sought to
allow informed decision-making and allocation of re-
sources. The findings of this review will be of interest to
policymakers, particularly in areas where new clinical
pharmacy services are being developed.
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