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Objective: This systematic review aims to investigate the impact of collaborative practice

between community pharmacist (CP) and general practitioner (GP) in asthma management.

Methods: A systematic search was performed across 10 databases (PubMed, Medline/Ovid,

CINAHL, Scopus, Web of Science, Cochrane central register of controlled trials,

PsycARTICLES®, Science Direct, Education Resource Information Centre, PRO-Quest),

and grey literature using selected MeSH and key words, such as “community pharmacist”,

“general practitioner”, and “medicine use review”. The risk of bias of the included studies

was assessed by Cochrane risk of bias tool. All studies reporting any of the clinical,

humanistic, and economical outcomes using collaborative practice between CPs and GPs

in management of asthma, such as CPs conducting medications reviews, patient referrals or

providing education and counseling, were included.

Results: A total of 23 studies (six RCTs, four C-RCT, three controlled interventions, seven pre–

post, and three case control) were included. In total, 11/14 outcomes were concluded in favor of

CP-GP collaborative interventions with different magnitude of effect size. Outcomes, such as

asthma severity, asthma control, asthma symptoms, PEFR, SABA usage, hospital visit, adher-

ence, and quality of life (QoL) (Asthma Quality-of-Life Questionnaire [AQLQ]; Living with

Asthma Questionnaire [LWAQ]) demonstrated a small effect size (d≥0.2), while inhalation

technique, ED visit, and asthma knowledge witnessed medium effect sizes (ES) (d≥0.5). In

addition to that, inhalation technique yielded large ES (d≥0.8) in RCTs subgroup analysis.

However, three outcomes, FEV, corticosteroids usage, and preventer-to-reliever ratio, did not

hold significant ES (d<0.2) and, thus, remain inconclusive. The collaboration was shown to be

value for money in the economic studies in narrative synthesis, however, the limited number of

studies hinder pooling of data in meta-analysis.

Conclusion: The findings from this review established a comprehensive evidence base in support

of the positive impact of collaborative practice between CP and GP in the management of asthma.

Keywords: community pharmacist, general practitioner, inter-professional collaboration,

asthma, collaborative care, clinical outcomes

Introduction
Among the four major groups of chronic diseases, chronic respiratory diseases have

the second highest estimated economic burden for 2011–2025 (US$ 1.59 trillion)

and are responsible for 15% of deaths in the world.1 Chronic respiratory diseases

affect air passages and associated structures of lungs, which lead to either airways’
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obstruction or restriction. Examples of chronic respiratory

diseases, which are in the headlines for global mortality

and morbidity, include asthma, chronic obstructive pul-

monary disease, pulmonary hypertension, and occupa-

tional lung disease.

Asthma is defined as a “heterogenous disease, usually

characterized by chronic airway inflammation. It is defined

by the history of respiratory symptoms, such as wheeze,

shortness of breath, chest tightness and cough that vary

over time and in intensity, together with variable expira-

tory airflow limitation”.2 In low- and middle-income coun-

tries, asthma is comparatively more pervasive than any

other chronic respiratory disease, and is a prime mover

of mortality and disability in all age and gender groups,

especially children. In 2015 alone, the death toll due to

asthma was 383,000 globally.1,3,4

It is recommended that every country should make

updated strategies for efficient diagnosis and medicine man-

agement of asthma with an emphasis on capacity building

of health professionals. The capacity building may include

reinforcing the role of potential healthcare professionals

and strengthening the integration of community and pri-

mary healthcare by finding innovative ways and new hor-

izons for collaborative efforts and actions.1,2,5,6 Effective

management of asthma heavily depends on the strategy of

medication management to improve adherence and to avoid

any medication misadventure. This management of medica-

tion is essential, since the patient is taking medications

long-term on a daily basis and there are many groups of

medications involved in asthma management, such as short

acting beta agonist (SABA), long acting beta agonist

(LABA), and inhaled steroids.

Involvement of general practitioner in

management of asthma
General practitioners (GPs) have generally been involved

in asthma management in primary care. However, some

studies reported significant shortfalls of GPs’ practices to

adhere to the standard guidelines and in commissioning

written action plans for asthmatic patients, resulting in

suboptimal clinical and humanistic outcomes.7,8 GPs,

however, defend their positions by recounting many bar-

riers in optimization of chronic disease management for

asthmatics, for instance, high patient influx, fast growing

aging populations, time constraints, and tough schedules,

which makes it practically impossible to cater individual

detailing and individualized care plans. On the other hand,

patients lack motivation or proper understanding, and do

not follow routine scheduled visits due to, for example,

financial constraints, and only rush to GPs in the case of

medical emergency, such as an acute asthma exacerbation.

Together, these factors may contribute to stall effective

management of asthma and, hence, call for sharing of

responsibilities with other healthcare professionals by

involving them in decision-making through a collaborative

approach.9,10

Involvement of community pharmacist in

management of asthma
The philosophy of pharmaceutical care urges the pharma-

cist to take responsibility of direct patient care and to

improve clinical, humanistic, and economic outcomes,

especially in chronic diseases. Community pharmacists

(CPs) represent a conspicuous part of pharmacist frater-

nity, who are equally trained, thoroughly skilled, and well

qualified. Recently in developed countries, CPs have been

involved in direct patient care for health promotion and

medication management services in various chronic dis-

eases, such as hypertension, diabetes, and asthma.11 The

expanded role of CPs in patient’s education, adherence

support, and medication therapy management becomes

more important as asthma involves a chronic cycle, spe-

cialized devices, periodic assessments, self-monitoring,

and an individualized therapeutic plan, and CPs have

vast potential to provide these interventions.12,13

Collaboration between CP and GP
Diseases management approaches are receiving volumes

of interest in developed countries as a valuable tool to

combat with the burden of chronic diseases. A disease

management approach is generally comprised of multiple

components, such as medication management, education,

counseling, monitoring, and use of appropriate guidelines.

These approaches, no matters diverse in scope of practice,

are based on a common underneath philosophy of “colla-

boration” among various healthcare stakeholders, such as

pharmacists, physicians, and nurses, to deliver a well-

coordinated form of collaborative care. Medicines are the

major key players in the management of chronic diseases.

To improve quality and adherence in the medicine use

process and to minimize the risk of any misadventure

which chronic use of medicine may cause, medicine man-

agement programs were embedded as essential compo-

nents in diseases management approaches.14
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Collaborative practice such as “Physician-Pharmacist

Collaborative Management” or “Collaborative Drug

Therapy Management” which involves CPs may offer a

peer review of the medication use process and ensure

prescribed medications are in accordance to patient disease

state. This concept, which was previously confined to

tertiary healthcare, are now being practiced in primary

healthcare settings such as community pharmacy.15

However, collaborative practices which involve CP and

GP in primary care were less reported. CPs, as being

situated at a foremost point of contact with patients, repre-

sent a consequential role for relationship building between

patients and care-givers. A recent study in the US reveals

approximately 250 million people enter pharmacies in a

week, making it a unique premises in the sense of high

ease of public access.16 Collaboration in the healthcare

system involves mutual communication and sharing of

expertise, knowledge, and experience of healthcare profes-

sionals, with a prime objective to benefit the patients.17

Hence, any model which involves two or more healthcare

professionals (in this review GP and CP) to improve

patient outcomes can be considered as “collaborative prac-

tice”. The practice may include, but not be limited to:

(a) training each other for a proposed intervention,

(b) referral of patients to each other for diseases or

medication counseling or education,

(c) updating each other about patient drug usage pat-

terns with or without any recommendation, and

(d) exchange of recommendations, such as change in

the medication dose, dosage form, or medicine/

drug use review outcomes, or consultation about

the course or state of the disease, done by using

any form of communication, such as verbal, elec-

tronic, or written.

Problem statement
Suboptimal management and burden of asthma

Management of asthma remains suboptimal and represents

a global health problem which has raised many concerns

to countries’ healthcare systems.1,2,5,6 Today, if we

appraise the burden of asthma there is much to be worried

about. Asthma stands out of the crowed as one of the most

high-priced chronic diseases in the world. Economic stu-

dies have suggested that a poorly controlled asthma poses

a far higher economic burden than a well-controlled

asthma.18 The Global Asthma Report-2018 revealed the

rampant asthma burden, which has amplified from 235

million cases in 2011 to 339 million cases in 2018 around

the globe. Physical and psychosocial factors associated

with asthma may reduce an individual’s quality-of-life

(QoL), causing disabilities, loss of productivity (particu-

larly for pediatrics), deaths, and economic drain. The

avoidable deaths related to asthma are still on a surge,

with the utmost reason proclaimed to be the mismanage-

ment of diseases and medications including “over-reliance

on reliever medication rather than preventer medication”.1

Lack of adherence and patient education

Lack of adherence to medications, poor knowledge of

inhaler technique, triggers, and disease are major contri-

butors in the inadequate management of asthma.19

Basically, it is pertinent to mention that much of the

burden is avoidable, and strategies are required to improve

the management of asthma. A recent study in Europe

concluded that only 5.3% of the asthma population met

the defined clinical goals, and 75% of patients were non-

adherent to the prescribed medications. This poor adher-

ence in asthma is generally either linked to underuse of

inhaled steroids or improper inhalation techniques, both of

which are associated with poor asthma control.20 Apart

from medication, it is of paramount importance that

patients must understand what triggers asthma, how to

avoid such triggers, and what to do in the case of an

acute attack. In the US, the National Asthma Education

and Prevention program has made formal patient educa-

tion a mandatory component integrated in all kinds of

asthma care programs. Thus, proper education and coun-

seling of patients about the disease, medicines, and devices

can lead asthmatics to enjoy a better QoL, and may reduce

the burden of preventable emergency visits and deaths.21

Research question
The research was guided by a specific research question:

“What is the impact of collaborative CP-GP interventions

on clinical, humanistic, and economical outcomes in

asthma patients? ”

Rationale of this systematic review
Previous systematic reviews had evaluated the role of CPs

in asthma management. However, many of them were not

conclusive due to the lack of quantitative synthesis (meta-

analysis) of the outcomes,10,19,21,22 while other reviews

mix a different healthcare setting (hospital, or clinics, or

community pharmacy), and thus lack specificity for
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community pharmacist,10,22–24 nevertheless one review

focused on only one outcome, ie, adherence and attempted

meta-analysis but again used A mixed setting and does not

focus on collaboration.24

There is limited evidence documented in the literature

for the effectiveness of CP-GP collaborative approach in

asthma management in primary care.25 It is not known

whether these interventions have positive, negative, or no

effect on patient outcomes. Furthermore, to enrich the

understanding of the effectiveness of an intervention, it

has been a bench mark in scientific queries to encompass a

multidimensional or holistic view of outcomes of an inter-

vention for instance, humanistic or economic outcomes,

rather than just focusing on therapeutic outcome. Hence,

these rationales and gaps in the evidence necessitate a

systematic review focused on CP-GP collaborative inter-

vention for asthma management in terms of clinical,

humanistic, and economical outcomes.

The present review takes an account of all three out-

comes: clinical, humanistic, and economic, and, thus, has

wide outcome coverage, yet, is specific to pool up the

contribution of only community pharmacist intervention

which were conducted in collaboration with GPs. It has

attempted to quantitatively combine data where it was

combinable for each outcome in the form of meta-analysis.

It is pertinent to mention the essential difference we want

to clarify here is the distinction of the interventions as

“collaborative” as compared to those where there is no

collaboration (interventions administered solo, ie, indepen-

dent of other healthcare provider), for example, smoking

cessations programs offered through community pharmacy

or asthma clinic run by independent pharmacists, because,

sooner or later, these solo (independent) modes would

proffer similar problems (lack of time for proper patient

education and counseling, no peer review process of pre-

scriptions) as reported by the critiques of physician’s solo

mode of care delivery, since GPs have been engaged

independently in healthcare delivery for ages.

To date, there is no study, to our knowledge, that has

systematically reviewed the outcomes of collaborative

practice between GPs and CPs in the management of

asthma. This expanded role of CPs and its collaboration

with GPs needs an objective analysis that could lead to

evidence which may sum up clinical, humanistic, or eco-

nomic benefits theses collaborative practices may bring.

Hence, the focus of this systematic review is asthma

management strategies, which involve CPs interventions

in collaboration with GPs. The aim of this systematic

review is to summarize the evidence regarding the impact

of collaborative care provided by CP-GP in management

of asthma. Based on the findings of this review, our objec-

tive is to relate and connect various insights to put forward

some recommendations to inform the policymakers about

the impact of this collaborative care in the management of

asthma. Consequently, this evidence base would be placed

in the context of the Malaysian healthcare system to

explore a number of evidence-based policy options.

Methods

Protocol
The protocol for this review was registered on the

“International Prospective Register of Systematic Reviews”

(record CRD42017057188). This systematic review was

reported in accordance with the PRISMA guidelines.26

Thus, the research question was broken up into Population,

Intervention, Outcome, Timings, and Settings (PICO-TS), in

Table 1, explaining the pre-defined inclusion and exclusion

criteria in detail. The review team ensures the validity of the

systematic review, where NM was the main reviewer, CSZ

the supervisor, EH the co-supervisor, and TMK an expert of

meta-analysis.

Search strategy
Articles were located in 10 databases: NLM PubMed,

Medline/Ovid, Cumulative index to Nursing and Allied

Health Literature (CINAHL), Scopus, Web of Science,

Cochran central register of controlled trials,

PsycARTICLES®, Science Direct, Education Resource

Information Centre, and PRO-Quest, from inception to

January 1, 2017 using the search terms and Medical

Subject Heading (MeSH) determined prior to the study

using input from experience researchers, librarians, data-

bases specific thesaurus, keywords, and MeSH used in

relevant literature. Examples of search terms and MeSH

used were: “pharmacist”, “community pharmacy”, “retail

pharmacy”, “general physician”, “general practitioner”,

“medicine use review”, “drug use review”, and “medica-

tion therapy management”. Search terms were constructed

in accordance with the PICO model to build a fully fledged

search strategy. As databases have differences in terms of

search operations and MeSH words, so we tailored our

main search strategy as per the requirements of an indivi-

dual database. Full keywords and MeSH used for locating

relevant articles in different databases are available in

Appendix I. Boolean logic, wildcards, truncations,
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quotation marks, and proximity operators were used where

applicable to reach an appropriate number of hits. A hand

search of potentially relevant articles was then executed

using the reference lists of relevant studies.

Study selection
Studies were identified through the search in electronic

databases, grey literature search, and reference list of

relevant articles. The retrieved articles were then de-dupli-

cated in Endnotes, based on inclusion/exclusion criteria,

and were subjected to title and abstract screening for

eligibility for full text review by NM and checked by

CSZ and EH. Whenever there was a doubt on the elig-

ibility of an abstract, its full text was consulted. To be

eligible, a study needs to have reported:

(a) An intervention performed by CPs for asthma

management.

(b) Some degree of collaboration with a GP.

(c) Either a control group or pre–post research design.

(d) At least one of the three patient outcomes (clinical,

humanistic, economical).

(e) Be in English language and not a conference

proceeding.

Although randomized controlled trials (RCTs) are taken

as gold standard in evidence synthesis, it is also a valid

assumption to consider that RCT design is not feasible in

all situations, so we added controlled trials without ran-

domization as well as other quasi experimental research

designs. A study was included if it complied with the

pre-set inclusion and exclusion criteria. The examples of

collaborative intervention include patient referral, pre-

scription review, education, and counseling, where the

comparator was usual care (where no CP/GP collabora-

tion is involved) in a setting which involved community

pharmacy and primary care. Detailed inclusion/exclusion

criteria are outlined in Table 1. To ensure the validity of

the screening process, all excluded articles were reviewed

by all authors. In the case of any disagreement on a study

for inclusion or exclusion; resolution was achieved

through consensus. In the case of any doubt on the nature

of collaboration, the corresponding authors were con-

tacted via email to get the larger picture. This wais then

followed by data extraction of important information and

analysis.

Data extraction
Full text studies were duly reviewed, and data were extracted

by two members (NM and CSZ) independently to minimize

the bias, using a common standardized template for data

extraction. This template had columns to add: study character-

istics, type of intervention (education, counseling, medicine

use review, referral to GPs, inhalation technique improve-

ments, medication adherence assessment, and asthma control),

mode of intervention to the patients (face-to-face or through

any mail mode), and nature of collaboration between CPs and

GPs based on a hypothetical collaboration scale. Any differ-

ence between the two members in extracted data was identi-

fied and resolved through consensus. Throughout the process

of data extraction, we trusted only the data published in the

article.

Outcome of interest
Primary outcomes (clinical) include pulmonary functions

(peak expiratory flow rate (PEFR), forced expiratory

volume 1 (FEV1), FEV1/forced vital capacity (FVC), inha-

lation technique, asthma control, and drug usage.

Secondary outcomes include reported results on humanis-

tic outcomes, such as QoL, asthma knowledge, and eco-

nomic outcomes, for example cost–benefit ratio.

Collaboration scale
The authors designed an arbitrary hypothetical collaboration

scale to subjectively evaluate the level of collaboration

involved in the included studies. Studies were ranked in

terms of the nature of collaborative practice involved. If a

study mentioned training of CPs on the management of

asthma by the GP or vice versa it had 1 point. On the other

hand, if a study mentioned patient referral from GP to CP or

vice versa, it was given 2 points; while, a study which high-

lighted the fact that CPs updated GPs about patient drug

usage patterns or diseases state had 3 points and, finally, a

study which stated that CPs had a role which allowed themo

suggest change of drug or dose and GPs accepted the recom-

mendation was given 4 points on the collaboration scale (the

highest score). The maximum points a study could achieve

on the collaboration scale were 10 (ie, if the study had

reported all four forms of collaboration), where higher scores

represent a higher level of collaboration. The collaboration

was termed “integrated” if the GPs and CPs share the same

premises or “remote” if they do not share the same premises

and communicate via phone or emails.
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Data analysis
Cochrane Review Manager (RevMan)® V.5.3 software

(Copenhagen: The Nordic Cochrane Centre, The

Cochrane Collaboration, 2014) was used for data analysis.

Risk of bias (RoB) assessment
RevMan was used to generate the ROB graphically. We

used different RoB tools for different research designs to

appraise RoB in various studies. For instance, (RCT),

Controlled trials (CT), and Cluster randomized control

trials (C-RCT) were evaluated through the “Cochrane

risk of bias tool” because oit is a validated tool for

RCTs. However, the number of RCTs are limited, and

thus allow addition of other research designs for which

another tool by Cochrane, “Effective Practice and

Organization of Care (EPOC)” was deployed for all non-

randomized, or other quasi experimental study designs

(pre–post). In EPOC, the studies were evaluated against

eight main domains: selection bias (randomization, con-

cealment, baseline measures), baseline outcome differ-

ence, attrition bias, detection bias, contamination bias,

and reporting bias. As per risk of bias domains, the studies

were scored using low, high, and unclear risk. However, it

is not encouraged to give some numerical value to the

RoB, as per the new Cochrane guidelines, which focus

on the domain-based analysis of the RoB in the included

studies.27

Procedure of meta-analysis
For meta-analysis, we grouped studies based on outcome

and, where at least two studies report combinable data for

a specific outcome, meta-analysis was carried out to pool

the results. Thus, we performed independent meta-analysis

for individual outcomes (n=14) contrasting CP-GP colla-

borator intervention vs usual care or no care.

As the inclusion criterion for study designs was general

and allowed all types of research designs, the studies

included in quantitative synthesis were partly different in

terms of research designs and tools to measure outcomes.

Thus, we combined the data, where it was possibly com-

binable and aided our findings through both; narrative

synthesis (descriptive), as well as through meta-analysis.

Only studies were pooled which have reported data in

terms of mean and standard deviations (SDs) or in a

form which can be convertible to mean or SD through

some statistical operation. To compute effect size, standard

mean difference was used for continuous variables, while

odds ratio was used for categorical variables. Finally, to

synthesize the summary effect estimate of CP-GP colla-

borative intervention, Forest plots were constructed based

on the assumption of random effect model to pool the data

for all outcome. A random effect model was deployed

because it introspects various sources of variability or

heterogeneity, ie, within and in between study variability

due to sample size, research design, or tool used to mea-

sure the outcome of all the included studies. This is oppo-

site of the fixed effect model, which only takes an account

of the statistical heterogeneity among the included studies

in meta-analysis. Furthermore, the random effect model

yields a conservative effect size rather than an exaggerated

one and, thus, does not produce false positive results.28

Three important considerations were taken into account

before concluding a meta-analysis.

Heterogeneity
The most common misleading and malpractice while

reporting meta-analysis is pooling of data when there is

considerable heterogeneity, which gave rise to false

conclusions.29–33 Thus, heterogeneity is a decisive factor

to authorize whether the data in various studies are com-

binable or not. Tau2 or chi2 and I2 are some of the tests

used to determine statistical heterogeneity, but the I2 does

not suffer from some of the drawbacks of the other two

tests, and thus holds more reliability.29 I2 is the percentage

of total variance. I2 values of 25%, 50%, and 75% indicate

low, moderate, and high heterogeneity, respectively.30

Thus, heterogeneity in the included studies in meta-analy-

sis was accessed through I2 statistic, where a higher value

of I2 means a higher level of variability because of factors

other than random variations. An I2 value of zero or less

than 25% gives credibility that the effect size produced by

pooling of data of various studies represents the true value

of a homogenous population (ie, the studies don't have

different populations), and there is no need of subgroup

or sensitivity analysis.30,34,35 On the other hand, high I2

value indicates that the populations across different studies

in a meta-analysis are different, hence pooling of data

makes no sense and should be avoided. In this case the

next step is to perform a subgroup analysis to determine

any valid reason of heterogeneity, if the heterogeneity

value get insignificant in a subgroup analysis, then the

pooled effect size of an intervention holds much credibility

than the overall analysis. In our case, if I2>25%, we pre-

ferred to perform subgroup analysis based on research

designs to get a subgroup which has low I2 values and
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may allow the pooling of data to draw valid results.

Zlowodzki et al,36 suggested to determine the reasons of

heterogeneity through subgroup analysis under a pre-

defined criterion, and this review followed the guidelines

provided for subgroup analysis.37

Effect size (ES)
“Effect” is a measure of association between an interven-

tion or exposure and an outcome. Effect size is the mag-

nitude or strength of the association, and is represented by

“d”, also called “Cohen’s d”. The beneficial or non-bene-

ficial results of meta-analysis are indicated by effect size.38

Medical researchers are often interested to establish the

superiority of one intervention over another. They do it by

computing the difference between the intervention and

control group.39

Interpretation of ES
As per Cohen’s classification, an ES of magnitude 0.2, 0.5,

and 0.8 denotes small, medium, and large ES,

respectively.40 The effect size value may be positive or

negative. For continuous outcomes, an ES of zero means

there is no difference between the groups being compared,

while, for binary outcomes the value of 1 would indicate

there is no difference between the groups. ES has been

discussed in details by Durlak,40 and throughout our meta-

analysis we will stick to the interpretations and guidelines

provided.40,41

Results
After a careful title and abstract screening, 8,604 studies

were excluded and 84 studies were examined in full text.

Only 23 out of 84 studies were found at par with all the

inclusion/exclusion criteria, while studies were excluded

in full text screening because of different settings (n=13),

studies did not mention any level of CP-GP collaboration

(n=33), outcomes were not of interest (n=10) or combined

both chronic obstructive pulmonary disease and asthma

(n=1), an ongoing study, ie, study protocols (n=3), and a

descriptive study (n=1).

A total of 23 articles were included in the final review

(Figure 1). There were six studies with RCT study designs,

four C-RCT, three controlled interventions (CI), seven

pre–post (PP) studies, and three case control studies

(CC). Most of the studies were conducted in Australia

(n=8); followed by the US (n=3); UK, Germany, Canada

(n=2 each), and Finland, Spain, Italy, Malta, Denmark, and

Belgium (n=1 each).

There was a wide range of patient’s age included in this

review; age ≥18 years (n=18), age ≥12 years (n=4), and

age ≥7 years (n=1). The majority of the studies provided

interventions to patients with moderate-to-severe asthma.

The duration of the studies included in this review ranged

from 6 weeks to 5 years; 6 weeks (n=1), 3 months (n=1), 6

months (n=11), 9 months (n=2), 12 months (n=7), and 5

years (n=1). The most common mode of delivery of the

asthma intervention was face to face (n=19), followed by

“mailed intervention” (n=3). One study compared “mail vs

face to face intervention”, and one study used mix mode

intervention ie, face to face and mail follow-up.

Seven studies reported the duration of the intervention

provided by CPs per session. The duration of intervention,

categorized by the researchers, was divided into: 10–30

minutes (n=5), 31–44 minutes (n=1), and 45–60 minutes

(n=1). There was little information available on the dura-

tion of intervention in other studies (n=15).

Furthermore, 14 studies reported the number of visits a

patient had to attend CP during the study to receive interven-

tion. The most common number of intended visits cited were

four (n=9), but it varies considerably based on the duration of

study. As a matter of fact, the shorter the duration of the study

the less visits can be possible. The most common type of

CPs’ intervention in these visits was patient education and

counseling, which focused on: inhaler technique correction

(n=10), asthma knowledge (n=11), self-management mea-

sures to keep asthma under control (n=9), drug use and

therapy monitoring (n=9), and medication adherence (n=8).

Nearly all studies employed more than one intervention.

The scores on the hypothetical collaboration scale

showed that seven studies obtained scores of 10/10,

while one study obtained 9/10 and one study had an 8/10

score. The remaining the studies (n=9) have a score <8/10.

“Patient referral” was the most frequent (n=17) type of

collaborative intervention cited in the studies, followed by

“CP’s training” (n=15), ie, CPs’ training by physician, for

a proposed intervention, such as on disease management

or pathological basis asthma or how to respond to an

emergency. Almost half of the studies (n=11) mentioned

the highest form of collaboration, ie, where CPs recom-

mended their GPs for changes in medicine or dose. There

was only one study which involved “integrated” collabora-

tive practice between GP and CP, while the rest of the

studies (n=22) involved remote collaboration.

A summary of the reported outcomes is provided in

Table 2. Based on broad categories of outcomes as defined

in the inclusion criteria (clinical, humanistic, and
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economic outcomes), only four studies reported all three

outcomes. On the other hand, five studies reported purely

clinical outcomes and two studies reported only humanis-

tic outcomes.

Appraisal of risk of bias
Summary graphs of Cochrane risk of bias and EPOC risk of

bias are depicted in Figures 2–5, respectively. As an overall

finding, the studies included were free of many types of biases.

However, the most common bias present was the “blinding of

personnel”. However, this is understandable as in this kind of

scenario where an educational intervention is administered to

improve asthma knowledge or drug use process, blinding of

either patient or personnel is not always possible.

Impact of the collaborative interventions
To pool up the results of outcomes, we opted both meth-

ods, ie, qualitative or narrative synthesis, as well as quan-

titative or meta-analysis by statistically combining (where

possible) the results to produce a summary effect of indi-

vidual outcomes.

Evidence base through narrative synthesis
To perform a narrative synthesis, outcomes were grouped

into two broad categories:

(a) Favorable or significant (where the study clearly

mentions a p-value less than 0.05, indicating sig-

nificant improvements by CP’s intervention).

Figure 1 PRISMA flow diagram.

Abbreviations: COPD, chronic obstructive pulmonary disease; CP, community pharmacist; C-RCT, clustered randomized controlled trial; GP, general practitioner; RCT,

randomized controlled trial; Tit/Abs, Title/Abstract; n, number.
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(b) Unfavorable or non-significant (where the study

clearly mentions a p-value more than 0.05, indicat-

ing no significant improvements by CP’s interven-

tion or no difference between intervention or

control group).

The summary of the narrative synthesis of the impact of

the CP-GP collaborative interventions on all outcomes are

summarized in Table 2 and Figure 6.

Clinical outcomes
Eight studies reported the intervention outcomes on PEFR

values from baseline to end-point. Of these, four studies

concluded significant differences in improvement in PEFR

between the intervention and control groups. However, four

studies delineated no significance difference. Similarly, for

FEV1, four out of five studies showed no significant differ-

ence made by the intervention. FEV1/FVC was measured in

two studies, both showed non-significant improvements in

the intervention as compared to the control group.

Asthma symptoms described as night time or day time

wheezing and chest tightness, were evaluated in ten studies.

Of these, nine posed significant positive results. Two studies

demonstratedmixed results (positive for certain symptoms and

not significant for others), and one study concluded no signifi-

cant change. Nevertheless, the overall impact was positive.

Outcome on asthma severity was reported in five stu-

dies. The definition of asthma severity varies across the

studies; nevertheless, all studies hold significant impact of

interventions.

There were ten studies which explored asthma control

as an outcome. Asthma control was defined by a specific

score achieved on instruments deployed to measure the

asthma control. These instruments were the Asthma

Control Questionnaire (ACQ), Asthma Control Test

(ACT), and Perceived Control of Asthma Questionnaire

(PCAQ), and one other. Two studies showed non-signifi-

cant results, as compared to eight significant studies.

A total of nine studies reported SABA usage in asthma

patients, where seven hold a significant decrease in SABA

usage in the intervention group, while one was non-significant,

and one did not provide any conclusive data. Similarly, LABA

use was discussed in four studies, three significant and one did

not provide the data at end. Corticosteroids use was reported in

ten studies; out of these, five were significant, four non-sig-

nificant, and one study did not report the data. Another impor-

tant parameter in drug usage in asthma patients was preventer-

to-reliever ratio, which was highlighted in four studies, and

these studies demonstrated significant improvement in the

intervention group. The impact of GPs-CPs collaboration on

asthma drug use. Two studies15,43 showed mixed results

(improvement in one drug used but no change in another

anti-asthmatic drug used).

Eleven studies applied educational intervention to the

correct inhalation technique. All studies recorded signifi-

cant improvement in patients’ inhalation techniques.

The effects of these interventions on the number of hospital

visits were evaluated in nine studies. Three studies mentioned

the lack of data to reach any conclusion, while, the six remain-

ing studies, except one, all reported non-significant results. On

the other hand, an emergency room visit was an intended

outcome in six studies, three studies could not reach to a

conclusion because of limited data to perform statistical opera-

tion, while two studies documented non-significant results and

one held significance.

Figure 2 ROB Cochrane graph.
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Humanistic outcomes
Other reported outcomes of GPs and CPs collaborative prac-

tice in asthma management include assessment of medication

adherence, asthma drug use, and improvement in inhalation

technique and knowledge of asthma. Eight studies reported

medication adherence outcomes, where all of them are signifi-

cant. In those studies, measurement of medication adherence

was done using various tools, such as the Morisky medication

adherence scale (MMAS) (n=3), Brief Medication

Questionnaire (BMQ) (n=3), and the remaining two used

self-reported questionnaires.

Patients’ knowledge on asthma was assessed in 11

studies. Nine studies showed significant improvement on

patients’ asthma knowledge and medicine used in the

asthma after intervention. This improved knowledge

made patients better control and manage asthma. Only

two studies reported non-significant changes. There is a

considerable variation in the instruments used to measure

asthma knowledge reported in those studies. Still, four

studies used the Consumer asthma knowledge question-

naire (CAKQ), and three studies deployed the Asthma

knowledge questionnaire (AKQ), while all other studies

Figure 3 ROB Cochrane summary.

Note: +, - and ? show low, high or unclear risk of bias, respectively.
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used different instruments (21-item questionnaires,

Knowledge of asthma, and asthma medicine

questionnaire).

Fifteen studies reported the impact of GPs-CPs collabora-

tive practice on patients QoL. Of these, 12 studies reported

significant improvement in QoL in the intervention group,

while no significant difference between the groups was

reported in three studies. Five studies used the Living with

Asthma Questionnaire (LWAQ) as a tool to measure QoL,

while seven studies administered various forms of the

Asthma Quality-of-Life Questionnaire(AQLQ: AQLQ-J,

AQLQ-M, AQLQ-mini, AQLQ, IAQLQ), and three studies

incorporated others.

Economic outcomes
Economic outcomes were only reported in five studies. All

five studies mentioned value for money of the collabora-

tive practices in various study designs. The most recent

national level study in Italy is the most promising one,

where cost-effectiveness analysis (the difference in costs

from the public healthcare and society perspectives) by the

end of study proved the hypothesis that CPs’ provided

interventions were more cost-effective than usual care,

and the probability of being cost-effective increased from

51.50% at 3 months to 100% at 9 months.43 Another

study44 cited a cost benefit ratio of CP’s interventions as

$5.71 returned for every $1.00 invested as compared to

usual care. Similarly, the largest study in the US demon-

strated the financial trends in the sense of a direct cost

saving of $1,61,187/pt./Y and an indirect cost saving of

$1,230/pt./Y of these interventions.45 Finally, a study in

Australia concluded annual savings per patient Australian

$132.84, but p-values were not mentioned.46

Evidence base through meta-analysis
The step by step procedure and results of all meta-analyses of

each outcome are presented inTables 3 and 4,while larger high

definition images of meta-analyses are also provided in

Appendix II. Out of 14, 11 outcomes were concluded in

favor of CP-GP collaborative interventionswith differentmag-

nitude of ES. Eight outcomes (Asthma Severity, Asthma

Control, Asthma symptoms, PEFR, SABA Usage, Hospital

visit, Adherence and QoL (AQLQ, LWAQ) demonstrated a

small ES (d≥0.2), three outcomes (Inhalation Technique, ED

visit, and Asthma Knowledge) witnessed medium ES (d≥0.5).

Inhalation technique yielded large ES (d≥0.8) in RCTs sub-

group analysis. However, three outcomes (FEV,

Corticosteroids usage, and Preventer to Reliever ratio) did

not hold significant ES (d<0.2) and, thus, remain inconclusive.

The collaboration was shown to be value for money in the

economic studies in narrative synthesis; however, a limited

number of studies did not allow pooling of data in meta-

analysis. For all outcomes, the conclusion based on effect

size is summarized in Table 5.

Discussion
To our knowledge, this is the first review and meta-analysis of

CP-GP collaborative intervention in asthma management. The

evidence base from this systematic review witnessed the

increasing level of collaboration between CPs and GPs, and

Figure 4 EPOC graph.
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confirmed the clinical, humanistic, and economical superiority

of the collaborative interventions to improve asthma outcomes

as compared to usual care. This review distinguished many

studies reporting the collaborative interventions. Involving

CPs in clinical decision-making in collaboration with GPs is

an emerging trend worldwide, and a significant number of

studies were conducted on collaborative practice between CP

and GP in recent years in European countries.5,43,47,48

The results were consistently significant for improve-

ments in inhalation technique, which isa core element of

better asthma control. Similarly, the need of rescue medicine

decreased (high usage of rescue medication means poor

Figure 5 EPOC summary.

Note: +, - and ? show low, high or unclear risk of bias, respectively.
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asthma control) which contextually proved the better man-

agement of asthma in the intervention group.

Achieving and sustaining asthma control and improve-

ment in QoL are the foundation of asthma management.

These interventions on thewhole have significantly improved

not only the medication use and management, but also sub-

stantially contributed towards better control and self-manage-

ment, as well as enhanced knowledge and QoL. The possible

reasons for this improvement could be attributed to:

(a) Patient’s enhanced knowledge of diseases and med-

ication which may halt the patient’s false belief on

pseudo medicine or therapies.

(b) Patient’s better understanding of the identification

of triggers and ways to minimize or handle

effectively.

(c) Written self-management strategies.

(d) Corrected inhalation technique.

(e) Better understanding and adherence to medication

regimen (the appropriate use of reliever and pre-

ventive medication).

(f) Refined collaboration of caregivers, where they

update and refer patients to each other for medica-

tions review, advice, education, and counseling,

projecting a sense of ownership of patients.

The current review presents a different but important con-

sideration; compared with other systematic reviews which

cover individual CPs interventions, the focus was on col-

laborative practice between CP and GP. An interesting

observation made in this review was the presence of a

general correlation between the impact of intervention on

patients’ multiple outcomes and score on collaboration

scale; that is, the higher the collaboration-score, the higher

would be the positive patients’ outcomes. For instance, all

studies with collaboration-scores 10/10 (indicator of high-

est form collaboration) has significantly improved all out-

comes (clinical, humanistic, and economical) in the

intervention group.15,43,45,47,49,50 On the contrary, the stu-

dies with a Collaboration scale score ≤5 have shown

multiple outcomes with no significant statistical difference

in the intervention group as compared to the control

group.42,51–53

In his doctoral thesis, Amirthalingam54 pointed out that

collaboration between CP-GP rather than solo CPs’ inter-

ventions could produce more promising results in clinical

and humanistic outcomes in chronic diseases like hyper-

tension. Our review seconded the findings for asthma and

established the fact that collaborative intervention in

asthma management is promising, especially for clinical

and humanistic outcomes. The positive impact of colla-

borative practice on asthma management has implications

for practice and policy. The policy-makers should consider

the untapped potential and formulate policies which favor

the role of CPs in medication management, especially in

chronic diseases. Positive experiences from this collabora-

tive model approach of chronic diseases management

should be taken as a lesson for countries where the concept

of single care provider is still widely operated.

A notable point which may constitute high heterogene-

ity in the results was the use of diverse data collection

tools (questionnaires) in the added studies for the same

outcome. For instance, QoL, asthma knowledge, and

adherence to medications were assessed in various studies

using three, four, and two different types of questionnaire,

respectively. This made the situation overly complicated,

Figure 6 Narrative synthesis of the included studies.

Abbreviations: ED, emergency department; FEV, forced expiratory volume; FVC, forced vital capacity; LABA, long acting beta-agonist; PEFR, pulmonary expiratory flow

rate; QoL, quality-of-life; SABA, short acting beta-agonist.
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and it needs a standardized approach in future. We gave

due importance to heterogeneity and executed subgroup

analysis to find out the outliers and reasons of extreme

heterogeneity.

In meta-analysis, out of the 11 outcomes which favored

collaborative practice, eight outcomes resulted in small

and three medium effect sizes. An important point regard-

ing the magnitude of effect size obtained in the meta-

analysis of various outcomes needs to be understood

clearly. It is irrational to consider a large effect as the

only important effect. It must be clear while drawing

some conclusions that, for a policy-maker, a small effect

size of 0.2 may also hold much attention. It is not just the

numerical superiority of ES which matters, it is also the

clinical relevance of the magnitude of an outcome, which

holds much weight when making a policy change, ie, how

big the problem is, and how much healthcare resource it

utilizes. For a chronic disease with a huge burden, even a

small ES may be of importance for the policy-makers.40,41

A recent systematic review and meta-analysis was car-

ried out to pool the data for adherence.24 Authors reported

significant improvements in adherence. However, the

methodology used to conduct meta-analysis was different,

and the scope of the review was not focused on collabora-

tive interventions, yet the results hold a similar level of

significance, as described in our results, and our data

further confirm the strength of the evidence.

The expanded role of CPs in patient care and as a

potential resource of relationship building between patient

and primary caregiver was evident throughout the studies

involved. The active participation of CPs and resultant

positive outcomes could be attributed to various factors,

which may include but are not limited to a) the advance

certification programs on medicine management or phar-

macotherapy or diseases management offered by the phar-

macist associations in the countries reported (eg, the

Australian Association of Consultant Pharmacy or

American Pharmacist Association), b) the advance level

trainings and modern curricula of pharmacy education

with more emphasis on pharmacotherapy and patient care

for a specific chronic disease management (asthma, dia-

betes, hypertension), and last but never least, c) the emer-

ging scope of financial incentives (reimbursements) for

the CPs.

Finally, there were a few economic studies with poor

design. It was not possible to pool the studies because of

limited data. There is a growing need for well-designed

economic studies which appraise CP-GP collaborative

practice which may clear the blurred economic picture.

This will further facilitate the decision-making in health-

care systems.

The strength of the review is the systematic way evi-

dence is collected, appraised, and depicted in the form of

meta-analysis for 14 different kinds of outcomes, where

many of the outcomes were not previously quantified.

Furthermore, the meta-analysis procedure was discussed

in detail, and subgroup analysis was carried out to get a

clear picture of effect size.

Limitations
The following limitation of this review is noted: Every

effort was made to make the search extensive, still,

because of a lack of accessibility, we could not search

International pharmaceutical abstracts and Embase.

However, various other databases were added to compen-

sate for this.

It was still difficult to group the outcomes in individual

studies to pool the results in a meta-analysis. There were a

number of factors which governed these limitations, for

instance the medley of methodological designs, differences

in patients’ population, and prognostic variables, as well as a

lack of definite statistical power to reach a conclusion.

Besides, for continuous outcomes (ACT, ACQ scores, or

asthma severity etc.), many studies have serious flaws which

halt their addition into meta-analysis; for instance, missing

standard deviation of mean change for control group,5,55 lack

of control group measures,47,52 and lack of standard deviation

of mean for both groups.46,56We tried to convert the available

data to the format which is suitable to add in themeta-analysis,

but it was not plausible for all studies. However, for dichot-

omous outcome (eg, asthma control) a few studies were appro-

priate for meta-analysis.5,47,51 The authors believe the major

reason of heterogeneity and a few inconsistent results are

primarily linked with the different instrument used to assess

the same outcome, as mentioned in the summary table.

Apparently, the interventions are similar, but, on a zoomed

scale, we find the difference in contents of training, modes of

delivery, and duration and frequency of sessions are quite

different. Furthermore, the follow-ups were by telephone,57

while others use mail48,58 or face to face sessions. All these

could be taken as a potential source of variability. Besides this,

many studies proffer some flaws; for instance, two studies

have too few patients in their sample, which make the results

a bit dubious and less generalizable.44,57 The longest study in

the US evaluating the impact of CPs interventions, though,

mentioned significant beneficial effects for the patients and
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healthcare system; however, this can be criticized for the free

medications which were given to patients as an incentive to

attract.45 This potential factor can lead to an interpretation that

free access to medicine may itself be self-sufficient to have a

good impact on patient clinical outcomes, irrespective of the

specific intervention. Another considerable drawback in the

same study was the CPs interventions cover 75% of patients,

and still 25% of patients were given the intervention in the

hospital, while there was no clear-cut data depicting this

separation and, thus, contaminating the study. Furthermore, a

pediatric population was also added to the study, but no data

accounts for this population.45 Finally, the use of different

scales in various studies offers a significant limitation, which

may lead to non-reproducible results. Hence, there is a need to

standardize the methodology, research designs, tools, as well

as the intervention. This will further minimize the biases and

strengthen the base. Although 11/14 outcomes have shown

promising results, we still need further data in the form of large

RCTs with standardized tools of research to expand our under-

standing on this issue.

Despite some inherent limitations in studies included in this

review; nevertheless, results were coherent and sufficiently

comprehensive for the positive impact of theCP-GP collabora-

tion in inhalation technique correction, medication use, asthma

control, knowledge, and adherence. Other outcomes also

appear promising, but need well designed clinical trials.

Conclusion
The community pharmacy setting has emerged as a benefi-

cial point of contact for management of asthma. The overall

evidence base is consistent in favor of CP-GP collaborative

practice in asthmamanagement and supports implementation

of this collaborative practice between CP-GP. The results of

this research advocate the active engagement of CPs in

asthma management and rational drug use. The evidence is

sufficiently comprehensive to favor CPs intervention for

inhalation technique correction, asthma knowledge and con-

trol, drug adherence, QoL, and rationalizing drug use. The

time has reached CPs to individualize patient care plans and

practice evidence based pharmaceutical care. The Australian

concept of “asthma friendly pharmacies” could serve as one

of the millennium goals to make the retail pharmacy setup

into a modern future “health hub”.
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