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ABSTRACT
Diabetes Mellitus (DM) is a group of metabolic disorder characterized by defect in insulin secretion, insulin action 
or both. The prevalence of diabetes continues to rise worldwide, placed in an increasing burden on healthcare 
systems and for the individual payers. This review is aimed to organize and examines the contribution of 
pharmacist in people living with diabetes mellitus and reviewed to whether the extent of diabetes management 
interventions delivered by pharmacist is successful in achieving the goal of therapy in DM patients. Many studies 
revealed and confirmed that the positive impacts of pharmacists intervention on monitoring of blood glucose level, 
blood pressure, lipid profiles, body mass indexes, diabetes related complications, economic benefits, improving 
health related quality of life, drug-related problems, adherence to medication, provision of patient education 
and counseling services, medication therapy management services and other pharmaceutical care services that 
enhance the clinical outcomes in diabetes patients were better than the usual care services. In all cases, it was 
proven that the intervention was successful in achieving the goals of therapy in diabetes patients and reducing 
other complications associated with the disease. Therefore, pharmacist integration into a health care team had 
shown to be effective in improving a number of clinical health outcomes in diabetic patients. This may be helpful 
to realize the current progress of pharmacist’srole in people living with diabetes and associated complications.
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INTRODUCTION
Diabetes Mellitus (DM) is a group of  
metabolic disorder characterized by the 
presence of  hyperglycemia due to defect 
in insulin secretion, insulin action or both. 
This can occur when the pancreas does 
not produce enough insulin, or when the 
body cannot effectively use the insulin 
it produces and leads to an increased 
concentration of  glucose in the blood 
(hyperglycemia). Currently, DM is a serious 
chronic disease condition with potentially 
distressing complications that affects all age 
groups worldwide.1,2,3,4

DM can be classified into several types; 
however, the two main types are Type 1 
Diabetes Mellitus (T1DM) and Type 2 
Diabetes Mellitus (T2DM). T1DM is due to 

β-cells destruction, usually leading to absolute 
insulin deficiency, which is characterized by 
deficiency of  insulin production and requires 
daily administration of  insulin. T2DM is due 
to a progressive loss of  insulin secretion 
and insulin resistance results from the body 
ineffective use of  insulin. Until recently, this 
type of  diabetes was seen only in adults, 
but it is now also increasing occurrences in 
children.1,2,3,4

Globally, about 415-422 million adults live 
with diabetes in 2014, mainly in developing 
countries and projected to rise to 642 million 
by 2040. According to International Diabetes 
Federation (IDF), an estimated 49.8 million 
adults aged 20-79 have diabetes in the Africa 
Region. In line with, about 1.8 million of  
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Ethiopians are living with diabetes which is third from 
Africans most populous countries have the highest 
numbers of  people with diabetes.5,6

The prevalence of  diabetes continues to rise worldwide, 
placing an increasing burden on healthcare systems, 
payers, and providers.7 Diabetes of  all types can lead 
to several complications in many parts of  the body. 
Possible complications may include heart attack, stroke, 
nephropathy, leg amputation, retinopathy and neuropathy. 
In pregnancy, poorly controlled diabetes increases risk 
of  fetal death and other complications.6 Despite, the 
release of  impressive new medications to control the 
condition, it remains a significant global diabetes burden. 
IDF estimates for the Africa Region, only $4 billion was 
spent on diabetes healthcare in 2015. This is equivalent 
to 7% of  the regions total health budget and about $400 
per person with diabetes per year.5

According to World Health Organization (WHO), (2006), 
pharmacists had faced to expand their role beyond their 
traditional role of  manufacturing and supplying medicines 
due to an ever-growing and complex range of  medicines, 
and poor adherence to the prescribed drugs, leads to be 
advanced the pharmacists role into patient-centered. The 
WHO and International Pharmaceutical Federation (FIP) 
were stated that “Pharmacists have an important role 
to play in health care, which is much more than selling 
medicines.8

To match up, the role of  pharmacists need to be expanded 
to include pharmaceutical care concepts, making the 
pharmacist a health care professional rather than a drug 
seller in a commercial enterprise. They should apply a 
new knowledge based on the pharmaceutical, social, 
and clinical sciences; collaborate with other health 
professionals and learn to enhance the quality of  life for 
the people of  local and global community.9 Pharmacists 
are using their clinical skills to serve the community 
through vaccinations, emergency preparedness and 
response, drug education, health screenings, medication 
therapy management (MTM), and counseling services. 
Pharmacists are more accessible to patients than any other 
healthcare professional and are well-trained to promote 
public health, including wellness and prevention.10

In the most recent study by Khanal et al., (2016) 
showed that, skills of  pharmacists are underutilized. 
However; there were evidences from many countries 
that pharmacists have been contributing substantially to 
the management of  many chronic diseases by screening 
and monitoring; counseling on lifestyle, providing MTM 
services, and provision of  other pharmaceutical services.11 
The practice of  pharmaceutical care is new for some 

countries, especially developing nations like Ethiopia. 
Since pharmacists and other health professionals often 
fail to assume responsibility for this care, they may not 
adequately document, monitor and review the care 
given. Few years ago, the knowledge base of  pharmacy 
graduates in Ethiopia is changed to the new journey of  
patient-centered pharmaceutical practice.12

Therefore, this review is aimed to organize the roles 
of  pharmacist in the management of  diabetes and the 
impact. This can expand pharmacist service to meet 
the need of  diabetic patients. For this review different 
primary articles and institutional publications were us

Pharmacist can educate patients with diabetes about 
the proper use of  their medication, screening for drug 
interactions, explain monitoring devices, and make 
recommendations for other services.13 Pharmacist’s role 
in the management of  DM has increased significantly 
in achieving the desired glucose level (HbA1c value) 
and other clinical outcomes.14 A cross-sectional study 
conducted by Berhane et al, (2013) reported that, the 
majority of  physicians expected clinical pharmacists 
are knowledgeable as they are drug therapy experts and 
able to educate patients in safe and appropriate use of  
medications.15 However; one study conducted at Gondar 
Referral Hospital showed that, none of  the pharmacies 
had a private counseling room and many pharmacists 
did not participate in ward round with physicians. Thus, 
there were gaps in the provision of  pharmaceutical care.16 
Therefore, beyond the routine activities, pharmacist 
with excellent and dynamic background on disease 
states and therapeutic knowledge on drugs including the 
pharmacokinetic and pharmacodynamics characteristic 
of  medications, such as dosing, interactions, indications, 
side effects and alternatives based on the patient’s 
situation plays a crucial role in the pharmacotherapeutic 
management. The pharmacists ‘role has become 
inevitable in monitoring the drug therapy, especially in 
identification, resolution and prevention of  drug related 
problems.

Effect on Drug-Related Problems (DRPs) Management

Drug related problems refer to the mistakes which 
may arise at all stages of  the medication process from 
prescription to follow up of  treatment. Drug related 
problems are defined as problems in pharmacotherapy 
of  the individual patient that actually or potentially 
interfere with desired health outcomes.20 This may 
include untreated indication, improper drug selection, 
sub-therapeutic dosage, failure to receive medications, 
overdose, adverse drug reactions, drug interactions and 
drug use without indication.21
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With the rapid expansion in number of  available drugs 
and their combinations, medication management has 
become increasingly complex and challenging. There is a 
parallel increase in occurrence of  drug related problems 
in every prescription leading to failure in achieving 
therapeutic outcome.21,22 Various studies has been shown 
that drug related problems can occur in patients with 
diabetes as they consume multiple medication for long 
term therapy and the fact that they are more likely to have 
multiple disease states and chronic conditions.23,24,25,26,27,28

A team based approach consisting of  physicians and 
pharmacist along with other healthcare professionals 
is the key and has the potential to meet the complex 
needs of  many diabetic patients including the patient 
drug therapy. A comprehensive medication management 
service allows the pharmacist to play a more active role 
in helping to manage diabetes patients in achieving the 
clinical outcomes. When these services are provided, 
the patient receives a better patient care focused on 
identifying, resolving, and preventing drug related 
problems.29

Drug-related morbidity and mortality are often 
preventable, and pharmaceutical services can reduce the 
number of  adverse drug reactions (ADRs), the length  
of  hospital stays, and the cost of  care.30 In Malaysia, a  
6 months RCT study was demonstrated to identify the 
types of  pharmaceutical care issues encountered by 
primary care patients with diabetes mellitus. From the 
total of  477 patients, most of  them had at least one 
pharmaceutical care issues. Most of  pharmaceutical care 
issues (87.3%) were resolved as recommended by hospital 
pharmacists.31

Another study was performed at the University Hospital 
in Hradec, many drug issues related mistaken to 
antidiabetics have identified by pharmacists. The major 
problems were: high doses of  hydrochlorothiazide 
administered to diabetic patients, the administration of  
beta-blockers to diabetic patients with hypoglycemic 
attacks and administration of  metformin to a patient 
with kidneys problem. This showed that, the strategic 
cooperation of  doctor-patient-pharmacist reduced much 
more the incidence of  drug-related complications, which 
are expensive for the payers and reduce the quality of  the 
patient’s life rather than minimizing symptoms.32

An interventional study was conducted at referral teaching 
hospital in Tehran, Iran, pharmacists were reviewed 861 
patients medical records and detected, reported, and 
prevented medication errors in the infectious disease. 
From the study, 112 medication errors were detected 
for resolution by pharmacists and more of  them were 

occurred in DM patients. Drug dosing, choice, use and 
interactions were the most causes of  error in medication 
processes. These errors were detected, reported, and 
effectively prevented errors by ward clinical pharmacists.33

The contribution of  pharmacist in identifying, resolving 
and preventing drug related problems by providing 
interventions was a valuable information for physicians, 
that have been optimized the drug therapy and reduced 
healthcare costs. This is supported by researchers have 
demonstrated that pharmacist-led disease management 
have had a positive impact on patient outcomes. This 
shifting standard highlights the value of  pharmacist as a 
trustable, highly accessible, well trained consultant, serve 
as a resource person for providing drug information 
to physicians and other healthcare providers in safe, 
appropriate, cost-effective use of  medications.34

Effect on Adherence to Medication and Counseling

Medication adherence is the degree to which patient take 
medications as by their physician or registered medical 
health practitioner. Patients do not adhere to medication 
regimens for a variety of  reasons, including side effects, 
timing, not understanding the benefits of  medication and 
don‗t want to take so many pills‗. Non-adherence to anti-
diabetic medication in patients with diabetes medications 
can lead to sub optimal control of  blood sugar, recurrent 
infections, early development of  DM complications and 
poor quality of  life.35

One of  the best ways to improve medication adherence 
is patient medication counseling which is an important 
means for achieving pharmaceutical care. It is defined 
as providing medication related information orally or in 
written form to patients or their representatives, on topics 
like direction of  use, advice on side effects, precautions, 
and storage, diet and life style modifications. The goal 
of  counseling is to provide information directed at 
encouraging safe and appropriate use of  medications, 
thereby enhancing therapeutic outcomes.13

Counseling of  patients has a vital role in the outcomes 
of  medication therapy. The therapeutic outcome and 
quality of  life have been significantly improved through 
counseling sessions for patients suffering from different 
diseases like diabetes. Nowadays the traditional role of  
pharmacists has been modified and are playing a role as 
a vital team member in the direct care of  DM patients.36 
In diabetes, self-management and patient adherence to 
the prescribed medication and lifestyle modifications is 
very essential and pharmacist can play an important role 
in counseling patients with diabetes.13
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Moreover, pharmacists are an integral part of  patient 
healthcare team and tend to serve as key element in 
providing quality of  patient care to reduce adverse drug 
reactions and improve patient compliance.37 Pharmacist 
provided patient counseling has a positive impact on 
glycemic control of  DM patients. This was supported 
by the study conducted on 30 DM patients who were 
taking anti- diabetic agents and the counseling service 
was provided by pharmacist regarding their disease, drugs 
and life-style modifications, a great reduction had shown 
in HbA1c value in the post- counseling.38

An important present prospective, interventional 
study was carried out over a period of  12 months to 
assess the impact of  pharmacist provided counseling 
on medication adherence and glycemic control in DM 
patients at tertiary hospital, India. Statistically significant 
differences in medication adherence scores were observed 
in the intervention group, which showed that, clinical 
pharmacist intervention through patient education and 
medication counseling made a significant positive impact 
in improving medication adherence.39

A one-year prospective RCT study was performed to 
measure the medication adherence with Morisky and 
absolute change in HbA1c vs baseline, the change 
of  hospitalization between two groups and a total of  
322 patients were included in the study. A substantial 
improvement in the medication adherence was achieved 
for the pharmaceutical care group. This showed that, 
a sound enhancement of  medication adherence in 
patients to the newly prescribed insulin therapy and 
a potential improvement of  clinical outcomes with 
enhanced number of  patients fulfilling the goal HbA1c 
level.40

Another evidence based study was conducted on 
about 300 chronic patients including patients with 
diabetes from different healthcare sectors reported with 
poor compliance due to improper counseling, ADR, 
psychological burden of  long treatment and few of  them 
(only 11%) were receiving psychological treatment in the 
usual care. Having the introduction of  clinical pharmacist, 
there were remarkable improvements in the outcome of  
treatment with patient trust built on pharmacist as they 
believe on clinical pharmacist as integral part of  their 
health care provider and achieved their target enhanced 
in patient hope for their life.37

By engaging nonadherent patients to restart their DM or 
lipid lowering medications during a face-to-face consult, 
the pharmacist had the ability to influence and improve 
medication adherence and clinical outcomes the patients.41 
Patients’ adherence to medication regimens was improved 

significantly with an increase in the mean Morisky score 
from 7.00 to 10.84 in patients with diabetes, which was 
seen in the pharmacist-run program.42 Similarly, an RCT 
study was carried out in Malaysia, found that, adherence 
to medications among patients in the pharmacist-led 
improved significantly.43

In the study conducted in Jimma university specialized 
hospital, only 41.8% of  the patient had adequate glycemic 
control. The current prescribed drugs did not achieve 
glycemic control on majority of  the patient. Mainly 
this was due to poor adherence to the prescribed drug 
regimen and poor knowledge and practice of  successful 
self-management.44 From this author suggested that, 
enrollment of  pharmacist in DM management might 
have a positive impact in achieving the glycemic control 
and other clinical outcomes.

Effect on Patient Education and Knowledge

Numerous controlled trails have consistently reported 
about the successful effort of  pharmacist in optimizing 
the glycaemic control in diabetic patients. Thus, the 
provision of  education is one of  the pharmacists‘key 
roles. Because of  their easy access to people with diabetes, 
they are able to answer doubts and queries about the 
condition itself, offer guidance on the proper use of  
medications and other supplies.45 As a vital members of  
healthcare team, pharmacist has had a significant impact 
on diabetes care and education by screening patients at 
high risk for diabetes, setting and monitoring diabetic 
treatment goals, assessing patients health status, home 
glucose meter training, performed physical assessment 
of  patients feet, skin, blood pressure, weight and lipid 
management education and adherence to standards of  
care.46

A pharmacist is one of  few medical professionals in the 
world to whom a patient or anyone else can go for a 
consultation or advice without an appointment and they 
are easily accessed and knowledgeable about a countless 
of  aspects concerning patients and their medication. 
It is thus of  the utmost importance to take these skills 
into consideration when it comes to diabetic education. 
Pharmacists have long-term relationships with most of  
their chronic patients, which sets a good foundation for 
mutual trust and respect and better patient compliance.47

Educated patients were empowered to self-manage 
their medications and their health conditions. The DM 
care and management provided by pharmacists using 
telephonic and face-to-face education make sure patients 
understood their medications indications and proper 
utilization. During the education process, pharmacists 
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used teach-back methods to ensure that patients are using 
their medications and devices correctly. Motivational 
interviewing strategies were employed during these 
interactions.7

In Brazil, an RCT study was performed in 70 adults 
with diabetes patients who were taking insulin and who 
had an HbA1c level above 8%. The authors found that, 
diabetes knowledge, medication knowledge, adherence to 
medication and correct insulin injection and home blood 
glucose monitoring techniques significantly improved in 
the pharmacist led group but remained unchanged in the 
control group.48

Another RCT study was conducted to examine 
pharmacist–provided extended diabetes care service for 
patients with diabetes. Compared with the control group, 
patients who received interventions significantly increased 
the number of  days per week that they involved in a set of  
diet and diabetes self-care activities.49 Patient satisfaction 
of  care obtained in pharmacist-managed primary 
care clinics, within the service, knowledge, and self-
management domains were highly improved.50 Similarly, 
an important recent study suggested that pharmacist 
intervention through patient education and medication 
counseling made a great influence for improvement in 
medication adherence and glycemic control in people 
living with DM.39

Effect on Glycated Hemoglobin A1c (HbA1c), BP and 
Lipid profiles

An RCT study carried out by Butt et al (2015) have shown 
pharmacist led intervention among diabetes patients, an 
HbA1c value was significantly reduced in the intervention 
group with no significant changes in control group. 
BMI values had also shown significant reduction in the 
intervention group.51 Additionally, a prospective study was 
conducted in the US, pharmacist led care resulted in a 
significant reduction in HbA1c, BP levels, and decreased 
in alcohol and smoking consumption with good physical 
activities.52

In another study in Chicago, diabetes patients referred to 
the pharmacist in a diabetes drug therapy management 
program showed a great reduction in HbA1c and 
LDL values at goal level (< 7%). Thus, a significant 
clinical improvement was occurred.25 Similar study 
was demonstrated among diabetes patients enrolled in 
the pharmacist-managed program had seen significant 
reduction in HbA1c, FBG and LDL-C values. Indicated 
that, a good control in blood glucose and lipid levels in 
patients with diabetes were seen in the pharmacist-run 
program.42

The first completed study of  independent prescribing 
by pharmacists conducted by Al Hamarneh et al, (2013) 
showed similar improvements with above studies in 
glycaemic control. The value of  HbA1c was reduced 
and above 50% of  the patients were achieved the 
target (≤7%), which represents pharmacist prescribing 
intervention in patients with poorly controlled diabetes 
clinically important in glycemic control.53 Another 
cohort study was conducted with 126 patients to assess 
the impact of  a pharmacist-managed insulin titration 
program compared to standard medical care on deprived 
glycemic control. The pharmacist-run group showed a 
better improvement in A1c outcome, compared to the 
standard care.54

A study demonstrated by Cioffi et al, (2004) reported 
that, clinical pharmacist can effectively care for diabetes 
patients referred by their primary care provider because 
of  poor glycemic control. a better achieving in HbA1c, 
BP and LDL values was obtained in the pharmacist-
managed group compared with other healthcare 
professionals, which indicates diabetes patients managed  
by pharmacist had a significant reduction in HbA1c.55  
A comprehensive clinical pharmacy service consisting of  
patient education on diabetes, prescription therapy, and 
medication adherence; glycemic control was significantly 
improved. And other cardiovascular risk factors, including 
BP and lipid values; also favored the intervention 
group in the proportion of  patients who achieved 
therapeutic goals.56 In one study at Texas, a total of  782 
diabetes patients were assigned to intervention control 
group (n=225), and to control group (n=557). For the 
intervention group, the improvement in glycemic control 
was statistically significant. Thus, patients managed by 
a clinical pharmacist had a decrease in the number of  
hospitalizations with a greater glycemic control.57

An important RCT study was conducted to examine 
the influence of  pharmaceutical care programme on 
glycemic control and a noticeable reduction in HbA1c, 
BP and BP values were observed in the intervention 
group; compared to no changes were noted in the control 
group. The pharmaceutical care programme resulted 
in better glycemic control and reduced cardiovascular 
risk scores in diabetes patients.58 The pharmacist based 
intervention model for diabetes patients have shown a 
valuable improvement on the reduction of  HbA1c, BP 
values, and hospitalizations and emergency room visit.59 
Additionally, a pharmacist-provided medication therapy 
was showed an important change in the BP control DM 
patients.60

A great therapeutic goal of  achievement was seen in 
HbA1c, BP, lipid values and other clinical outcome 
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measurements of  patients with diabetes who received 
pharmacist-led diabetes care.61 Another retrospective 
study with a total of  484 DM patients showed that, 
patients obtained care from pharmacists had reduced 
their A1c level by 2% compared to usual care, thus 
achieved an HbA1c <7% by 3-folds. The incorporation 
of  PC services was showed that, a notable improvement 
in clinical outcomes of  patients with diabetes.62

Patients who received the participation of  pharmacists, 
the number of  patients that improved in A1c value 
increased; number of  rehospitalization was reduced by 
65%. Illustrated that, a pharmacist evolved in the diabetes 
management team resulted a significant reduction in 
A1c, cholesterol and BP in patients versus a usual health 
care.63 Another one-year retrospective chart review 
study was conducted. Pharmacists intervened had 
significantly decreased A1c, SBP and LDL in diabetic 
patients who were not at goal at baseline. This showed 
that, pharmacists had been effective in improving stand-
in outcomes for patients with diabetes and in assisting 
physicians to address all standards of  care.64

Similar retrospective study which was intended to 
evaluate the reduction in A1c, BP, and LDL for patients 
with diabetes whose care was managed by a clinical 
pharmacist and compared values to the patients whose 
care was managed by other primary care providers. 
A study showed that, a clinical pharmacist managed 
DM patient were highly improved.65 One cohort study 
reported a successful collaborative practice with PharmD-
Endocrinologist which helped complex diabetes patients 
achieved glycemic control in a 6-month period. The value 
of  A1c in intervention group was significantly decreased 
and percentage meeting A1c goal levels had significantly 
higher compared with baseline.66

DM patients who were referred to clinical pharmacist for 
better management showed a great improvement in the 
reduction of  HbA1c, LDL-C and BMIs.67 Another study 
that was conducted in Australia, a 12-month program 
in T2DM patients, who were received PC significantly 
reduced HbA1c and BP levels compared to those who 
were managed by physicians only (Clifford et al., 2005). 
In addition, in the retrospective cohort study conducted 
in California, the clinical outcomes of  DM patients, who 
obtained the clinical pharmacy service, had a greater 
reduction in HbA1c values compared to the usual care.41

Effect on Diabetes-related Complications 
Management

Early detection of  complications has the potential to 
alter the course of  the complication and reduce mortality 

through recommendations for modifying lifestyle, 
pharmacological and other therapy. Screening and 
treatment for complications can have a large impact on 
the quality of  life for patients with diabetes.68 Diabetes 
management should extend beyond glycemic control. 
Optimal diabetes management requires not only control 
of  blood glucose levels; BP and cholesterol control are 
also critical to prevent cardio vascular diseases (CVD), 
the leading cause of  mortality for those with diabetes. 
In addition, screening for early complications through 
annual eye and foot exams, and lifestyle modifications, 
require comprehensive counseling.69

In Australia, the study investigated the effect of  a 
pharmaceutical program on vascular risk factors in 
T2DM. PC patients had face-to-face goal-directed  
medication and lifestyle counseling at baseline and at  
12 months and provision of  other educational material. 
The study revealed a significant improvement in HbA1c, 
and systolic and diastolic blood pressure.70 Moreover, 
an RCT study by Cohen et al, (2011) found that, a 
pharmacist-led shared medical management program 
was greatly improved hypertension, hyperglycemia and 
lipidemia in patients with diabetes than those followed 
up by the usual standard care physicians.71

From the study done by Phumipamorn et al., (2008), 
an extended pharmacy service (usual care plus 
added pharmacist) would improve glycemic control 
and cardiovascular risks in diabetic patients. The 
percent pill count and diabetic knowledge scores 
were greatly increased in the study group. Meanwhile, 
the pharmacist’s one-on-one education on diabetes 
accompanied patients with diabetes did a reduction in 
cardiovascular risks by lowering total cholesterol and 
LDL-C was found.72

Chan and colleagues in Hong Kong had been conducted 
an RCT comparing regular drug-counseling sessions 
performed by pharmacist in addition to routine medical 
care compared to routine medical care alone in diabetic 
patients. They found that those who received the 
pharmacist care had a statistically significant reduction 
in the coronary heart disease (CHD) risks, reduction in 
stroke and LDL value. The pharmacist care program 
based study demonstrated a significant cardiovascular 
risk reduction in T2DM patients.73 In addition, a 10 years 
cohort study was conducted in California and notably, 
the enhanced care group ( added pharmacist service) 
had shown to be dominant compared with the control 
group for diabetic patients improves the CVD risks, like 
stroke reductions were shown to be more dramatically 
improved.74
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Another prospective RCT study was carried out to 
examine the effect of  pharmaceutical care program on 
CHD risk in elderly diabetic and hypertensive patients 
in the Brazilian State, Paulo. Significant reductions in the 
values of  BP were observed in the intervention group. 
Thus, the PC program resulted in better clinical outcomes 
and reduced the cardiovascular risks in elderly diabetic 
and hypertensive patients over a 36-month period.75 In the 
study demonstrated, to evaluate the effect of  low protein 
diet and the impact of  pharmacist role in managing 
patients with diabetic nephropathy have shown a 
significant improvement in the values of  serum creatinine, 
which indicates, the protein diet restriction intervention 
on diabetic nephropathy provided by pharmacist played 
a significant role in controlling the kidney failures.76

Effect on Health-related Quality of Life (HRQOL)

Diabetes, if  untreated, can lead to countless complications 
such as neuropathy, nephropathy, retinopathy, 
hyperlipidema, diabetic foot ulcers, and many infections. 
These complications adversely affect the quality of  life 
of  the patient. Having this, pharmacists had great role 
to postpone the onset of  complications by counseling 
patients regarding insulin administration regularly that 
having glycemic control.13 DM leads to significant 
morbidity and mortality and negatively affects patient 
quality of  life. Lifestyle and patient medication adherence 
are the most important factor that contributes to effective 
DM management, which keeps maintaining patients 
‘quality of  life.77

Pharmaceutical care programmes delivered by pharmacists 
are known to improve quality of  care for both ambulatory 
and hospitalized patients with a variety of  chronic 
and acute conditions. Good knowledge about disease, 
medications, diet and exercise requirements can improve 
the effectiveness of  self-management of  diabetes and 
quality of  life.58

In chronic patients, Quality of  life (QOL) is another 
measure that interested many studies to examine 
in diabetic patients. Sriram et al. (2011) in India, a 
prospective study was conducted to evaluate the impact 
of  pharmaceutical care on QOL in patients with T2DM. 
They showed a significant improvement and patients 
were satisfied with their treatment, felt slightly affected 
due to their disease, and rarely worried about the negative 
consequences of  their diabetes. Furthermore, several 
clinical measures correlated well with the quality of  
life. Patients who were more satisfied with their current 
treatment tend to have better glycemic and blood pressure 
control.78

The pharmacotherapeutic services delivered by pharmacist 
had shown a significant improvement in the health-related 
quality of  life (HRQoL) of  diabetes patients compared 
with the standard service. Pharmacotherapy follow-up of  
T2DM patients in community pharmacies resulted a great 
improvement in the HRQoL and satisfaction of  patients.79 
Similar study (RCT) was carried out to assess the influence 
perception about the disease management and quality of  
life in T2DM patients. Patients were randomized into 
usual care and pharmacist-led groups. Found that, the 
pharmacist-based patient approach regarding the disease, 
medication and life style modification of  patients was 
effectively improved.80

There has been shown a significant improvement in 
the QOL, adherence scores in the prospective study 
conducted with a total of  113 patients with diabetes. This 
was since patient education influenced in proper glycemic 
control, which has been reduced the diabetic symptoms 
that improved the patients’ enjoyment in day-to-day life 
activities. Hence this study confirmed that pharmacist 
play an important role in educating the patients to 
maintain their quality of  life.81 Another 12-month RCT 
study was conducted in Nigeria, to evaluate the impact 
of  pharmaceutical care (PC) intervention on HRQOL 
of  patients with T2DM. The overall HRQOL were 
significantly improved in DM patients who received PC 
services.82

Effect on Economic Benefits

Cost is a vital component for people with chronic diseases 
as treatment is expected to be long or even lifelong in 
some diseases. Pharmacist contributions in decreasing the 
healthcare cost burden of  chronic patients are not well 
described due to lack of  sufficient evidences worldwide. 
In developing countries like Ethiopia, the estimation of  
direct healthcare cost burden among newly diagnosed 
diabetics is still a challenge for healthcare professionals, 
and pharmacist role in patient care is still theoretical 
and practically non-existent.83 The involvement of  
pharmacists in diabetes management reduced overall 
costs of  care.45

Poverty affects a large portion of  the population and 
obviously known patients who take multiple medications 
for diabetes and other conditions often have challenges 
with medication costs and co-payments. Pharmacists 
had had an integral role that contributed in reduction 
the healthcare cost burden of  long-life of  the disease.7 
A study conducted by Hendrie et al., (2014) intended to 
assess the cost-effectiveness in reducing glycemic levels in 
patients with diabetes through a pharmacist-led program 
compared to standard care. Significant reductions in 
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hyperglycemic and hypoglycemic episodes was observed 
in the pharmacist-led management and shown with a net 
reduction of  1.86 days with glycemic episodes per patient 
per month and US$39 per day of  glycemic symptoms 
was avoided.84

A pharmacist-led, patient-centered pharmacotherapy 
management program developed and a one-year 
cohort study was carried out to identify the impact 
of  clinical pharmacy services in patients with T2DM 
cost expenditure. The mean costs for medical and 
prescription- related greatly decreased at 6 months 
($84) and 12-month ($216). Despite an increase in 
antidiabetic medication and total medication costs, 
with in simultaneous clinical improvements, total direct 
medical costs were reduced.85 A total of  direct medical 
costs was decreased by $1,500 per patient per year 
compared with baseline with increased the productivity 
income of  $18,000 annually. Thus, patients with diabetes 
who received ongoing pharmaceutical care maintained 
improvement in employers capable a decline in mean 
total direct medical costs.86

Another study at USA, a one-year decision-analytic 
model of  patient chart review study was conducted to 
identify pharmacists‘interventions and calculated the cost 
savings per intervention with improved clinical outcomes. 
The total cost savings for ED visits and inpatient 
hospitalization interventions were $165.00 and $145.00, 
respectively.87 Similar study was conducted that showed, 
insulin initiated by pharmacists with uncontrolled T2DM 
patients was cost-effective. Having that, pharmacists 
prescribed insulin a year earlier than usual clinical practice 
found in an incremental cost savings of  $805 and a gain 
of  0.048 quality adjusted life-years (QALYs) per patient. 
Furthermore, earlier initiated insulin by pharmacists, 
in poorly controlled T2DM patients, resulted in cost 
savings and delays in the progress of  diabetes-related 
complications, leading to an improved quality of  life and 
increased survival rates.88 The pharmacist contribution 
in minimizing direct healthcare cost burden in patients 
with diabetes was described.89

An average costs for inpatient hospitalization and 
ED admissions were significantly higher in the pre-
intervention period than in the post-intervention period 
for patients with DM as the primary or secondary 
diagnosis ($2434 versus $636) respectively, which 
indicates, pharmacist interventions under a collaborative 
drug therapy agreement provided a great reduction in 
costs for inpatient hospitalization and ED services.90 
Pharmacists had served as a resource to other health 
care providers and payers to assure safe, appropriate, 
cost-effective diabetes medication use.27

Pharmacists had spent 983 hours caring for T2DM 
patients (mean 3.8 hours/patient). An improvement 
in HbA1c and BP yielded $421 in cost savings per 
patient and labor. An average cost per patient for the 
outcome achieved was $160. The pharmacist-physician 
collaboration in diabetes management showed cost 
savings when assessing pharmacist labor costs alone.91 In 
addition, pharmacist as a part of  diabetes management 
team resulted the drug cost per patient day meaningfully 
decreased from.63

Provision of Medication Therapy Management (MTM) 
Services

MTM is a pharmacist led distinct professional service 
or group of  services aimed at reducing drug associated 
adverse events, improving patient medication adherence, 
and increasing patient understanding of  their diseases and 
prescribed drugs; thus, designed to facilitate collaboration 
among the pharmacist, patient, physician, and other 
health care professionals to promote early screening, safe 
and effective medication use and achieve optimal patient 
outcomes. The five core elements of  MTM service may 
be involved.92

The pharmacist-coordinated diabetes management 
program showed significant improvements in A1c and 
LDL values as well as the frequency of  adherence to 
preventive care like screening. This is from the finding 
indicated that, the percentage of  patients with A1c ≤7% 
increased and the percentage of  patients with low-density 
lipoprotein (LDL) values also increased. Likewise, the 
frequency of  microalbumin screening and the number 
of  patients with annual eye and foot examinations 
increased.93

Pharmacist led MTM program contributed to improve 
optimal diabetes management in patients with complex 
diabetes clinical profiles. This is supported by the study 
conducted on 224 DM patients who received MTM 
pharmacy services showed that, the percentage of  
diabetes patients optimally managed was significantly 
higher for MTM patients compared to control groups.94 
The provision of  MTM pharmacy service also improved 
survival rate by 4% and with a large cost savings beside 
in the reduction in diabetes-related morbidity and 
mortality. Moreover, MTM pharmacist-led service was 
also obtained an additional 0.44 QALYs and lifetime 
cost savings of  $20,000 per patient.95 Overall, diabetes 
patients in the pharmacist-led shown more likely to 
achieve treatment goals and provide numerous clinical 
benefits to patients.65
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CONCLUSION
Pharmacist provided interventions offered a potential 
benefit in achieving the goal of  therapy in patients with 
diabetes, thus in improving medication adherence and 
drop off  levels of  HbA1c, BP, LDL, BMI and diabetes-
related complications significantly. Hence this review 
concludes that pharmacist plays an important role in 
the management of  people living with DM to maintain 
their quality of  life. Nowadays, pharmaceutical care has 
become a dominant form of  practice for thousands of  
pharmacists all over the world. In developing countries, 
it is important to emphasize the fact that pharmaceutical 
care is aimed to achieve rational and evidence-based 
pharmacotherapy, which is beneficial for patient and 
society. This review could be a witness of  critical role 
of  pharmacist in DM patient care. Therefore, this 
review could be helpful to realize the current progress 
of  interventional role of  pharmacist in the management 
of  DM patients and the future perspective of  this review 
is for the implementation.
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