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ABSTRACT

Background: As part of efforts to address the problem of medication-related morbidity and
mortality, MTM is evolving as a prominent pharmaceutical care service targeting patients with
MCMCs aimed at optimizing therapeutic outcomes through appropriate/improved medication use
and monitoring.

Objectives: To evaluate the import of pharmacist led MTM intervention services on therapeutic
outcomes in type 2 diabetic outpatients with other co-morbid medical conditions.

Methods: A prospective, longitudinal and interventional study conducted among forty Type 2
Diabetic Mellitus out-patients with co-morbid medical conditions in a pilot MTM clinic at ABUTH,
using structured questionnaires, and face to face interview. Patients were managed using the five
core components of MTM (medication reviews, medication action plan, interventions/referral, and
follow-up). Management outcomes, lanowledge on disease, medication adherence, and selfcare
were evaluated and analyzed using Pearson Chi-square.

Resul#s: There were significant decreases in 2-hours post prandial (p<0.05) and in medication
adherence level (p=0.002) observed 3 months after MTM intervention. A decrease of 68%, 57% and
21% was recorded in the occurrence of drug interactions, drug identity problem and adverse drug
reactions respectively. 5% of co-morbid obese and 9% of stage one hypertensive patients also moved
to the class of overweight and pre-hypertension. Patient satisfaction assessment revealed that 90%
were satisfied with the services received.

Conclusion: MTM intervention services resulted in significant improvements in overall
management outcomes, boosted patient confidence and satisfaction in health care services. We
recommended the establishment of MTM unit as an integral part of the Department of
Pharmaceutical Services in health-care facilities.
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INTRODUCTION

Medication therapy management (MTM) is an
outcome-oriented intervention service, provided
typically by pharmacists to patients with chronic
multiple medical conditions that aims to
maximize their treatment goals by helping such
patients to better understand their health
conditions and the medications used to manage
them'. It is defined by the American Pharmacists
Association as a “service or group of services that
optimize therapeutic outcomes for individual
patients”.

MTM service involves providing self-
management education, addressing medication
adherence issues, and considering preventative
health strategies to optimize therapy and improve
clinical outcomes’. It involves a comprehensive
medication (prescribed/over the counter
medications and dietary supplement) review to
ascertain if patient's medication-related needs viz
a viz the patients’ medical conditions, co-
morbidities and complications have been met and
all medications are appropriate, effective, safe,
and convenient. At the end of the review, a care
plan is developed and shared with the patient and
the primary care provider to resolve and prevent
any drug therapy problems (DTPs).

Studies have shown that MTM help improve
medication adherence rates, improve medication
safety, effectiveness, and reduce the occurrence of
medication errors’, in addition to promoting the
rational use of medicines. This service can be
especially valuable for people who are older, have
multiple chronic conditions, take multiple
medications, or are seen by multiple doctors. The
polypharmacy in this category of patients comes
along with frequently undesirable consequences,
such as increased risk of inappropriate drug use,
under-use of effective treatments, medication
errors, drug interactions, poor patient compliance,
and adverse drug reactions’,

The centre for disease control and prevention in a
2020 report found that at least 51.8% of American
adults had at least 1 of 10 selected diagnosed
condition including diabetes, hypertension
asthma, coronary heart disease e.t.c’. Diabetes
Mellitus is the most common endocrine disorder
associated with disabling and life-threatening
complications and premature deaths. The global
prevalence of diabetes in 20-79 years old in 2021

was estimated to be 10.5% (536.6 million people)
with an estimated prevalence of 12.2% (783.2
million) people in 2045, Fewer than one in ten of
people living with diabetes in low or middle
income countries receive coverage of guideline
based diabetes treatment® Medication Review
(MR) and Medication Therapy Management
(MTM) are evolving as the most prominent
services in pharmaceutical care and have a strong
potential to provide a large benefit for patients and
society. MTMs can only be performed in an inter-
professional, collaborative setting.

Apilot MTM study conducted in the United States
on diabetic out patients showed 1.52% average
reduction in HbAlc, average knowledge and
medication adherence score increased as well as
average score on the patient satisfaction’.
Attaining optimum glycaemic control reduces the
risk of microvascular (retinopathy, neuropathy &
nephropathy) and macrovascular complications
(CHD, stroke & PVD). Another research done in
Florida on MTM interventions resulted in an
average reduction of 1.3% in HbAlc goal in
pharmacist group compared to usual care
participant'’. Furthermore, a randomized
controlled trial recently found that patient
education can reduce the risk to acquire diabetes”,
with other studies supporting the efficacy of
patient counseling on drug-adherence” and
patient skills in handling drug-devices™ Several
other international studies have explored the
benefit of MTM on the quality and costs of
th erapy“‘”‘

Other MTM outcomes relate to intermediate
health outcomes measured typically by laboratory
or other biometric tests for common chronic
conditions; these may include haemoglobin Alc,
blood pressure, cholesterol (e.g., total, low-
density lipoprotein, and high-density lipoprotein
cholesterol), and cardiac or pulmonary function
(e.g., left ventricular ejection fraction,
spirometry). Other MTM services that relate to
patient-centered outcomes are morbidity,
mortality, adverse drug events, missed days of
work or school, patient satisfaction with care and
health-related quality of life™.

Through their extensive training in medication
therapy, pharmacists are ideally suited to interpret
the patient's physical, clinical and laboratory data
relative to therapeutic guidelines, assess the
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effectiveness and safety of each individual
patient's medicine regimen and offer
recommendations to prescribers™®. MTM has
gained significant attention as an important type
of pharmaceutical care designed to improve
patient outcomes with more appropriate
medication use and monitoring”

As part of the effort to effectively address the
urgent public health issue of medication-related
morbidity and mortality, MTM services should be
considered for any patient with actual or potential
medication-related problems, regardless of the
number of medications they use, their specific
disease states, or their health plan coverage. MTM
services will enhance patients' understanding of
appropriate drug use, increase adherence to
medication therapy, and improve detection of
adverse drug events.

In the light of the aforementioned benefits of
MTM services. We evaluated the import of MTM
intervention services on therapeutic outcomes of
diabetic patients with other co-morbid medical
conditions.

1). Our goal was to establish and maintain the
following clinical diabetes control indisces

(a). A glycaemic control of fasting blood glucose:
4.0 — 6.2mmol/L, and 2hrs Post prandial:<10
mmol/l

(b). To Target Blood pressure to <130/80mmHg in
patients

(c). In depth patient's education on disease
condition and use of medication

2). To identify and resolve the following drug
therapy problems (DTPs)

(a). To determine whether the drugs prescribed to
patients are safe and appropriately
indicated/justified

(b). To determine medication adherence levels

3). To Assess Patient's satisfaction and show
reduction in expenses associated with physician
visits, urgent and emergency care visits and
hospitalization.

METHOD

A pilot MTM clinic was set up using 40 Type 2
Diabetic Mellitus out-patients

at the polyclinic area, Ahmadu Bello University
Teaching Hospital Zaria, Kaduna state.

Inclusion criteria

Type 2 diabetic mellitus patients (age: 40years and
above) with other co-morbid medical conditions
including cardiovascular disease, asthma,

arthritis, e.t.c having a complete medical record
in addition to not meeting target diabetic goals
despite been regular for clinic visits over a period
of the last one year (i.e. three to four clinic visits)
were recruited for the study.

Study population

All ambulatory Type 2 Diabetes Mellitus patients
attending the medical out-patient clinic during the
study time frame formed the study population and
those who fully met the criteria of the study were
taken as study participants. Patients who could not
stand the interview (e.g, too sick to be
interviewed), those with cognitive impairment
and all that were not regular or changed follow- up
site were excluded.

Study design
Patients' medication and medical profile was
reviewed using their folders before their
appointment date by qualified pharmacists trained
to offer MTM services. Eligible patients were then
approached and verbal consent obtained to
participate in the study. The patients knowledge of
diabetes and its management, adherence to
medication, patients satisfaction, and selfcare
approaches were assessed using designed
proformas.
Their baseline parameters such as blood glucose
and pressure values, heights and weights,
knowledge about their disease state, roles on
selfcare, adherence to medication, were assessed
and documented in the MTM documentation
forms before the patients proceeded to see the
physician for the review. Thereafter, the
Medication therapy management was carried out
by the pharmacists and it involved a one to one in-
depth patient education on diabetes and its
management, self care approaches, counselling,
procurement and use of point of care devices and
other resources to enhance patients' understanding
regarding the use of their medication in order to
improve adherence.

The following MTM core elements were
employed:

Medication therapy review (MTR): A
systematic process of collecting the patient
specific information, assessing medication
therapy to identify medication related problems,
and creating a plan to resolve them. A medication
therapy review was conducted between the patient
and the pharmacist as the patient presented all
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current medications to the pharmacist, including
all prescription and non-prescription medications,
herbal products, and other dietary supplements.
Pharmacists provided interventions to patients,
including cautions regarding over- the- counter
product use, education on dietary modifications,

levels and post prandial plasma glucose as shown
below:

Fasting plasma glucose: Optimal (4.0-5.5
mmol/l), Acceptable (5.6-6.9 mmol/1}, Poor (>7.0
mmol/l). 2 hours post prandial plasma glucose:
Acceptable (<10 mmol/1), Poor (>10mmol/1)

physical activity, self- monitoring, the benefit of Blood pressure: The study participants blood
proper medication use, and the advantage of pressure was categorised into four, using the INC

medication adherence.

Personal medication record (PMR): The
pharmacists provided the patient with a personal
medication record containing a comprehensive
list of medicines, information to assist the patient
in his or her overall medication therapy self-
management.

Medication-related action plan (MAP): The
Pharmacists also developed an action plan, which
is a list of actions for the patient to use in tracking
progress for self-management and to achieve
specific health goals.

Intervention and/or referral; Some patients
required interventions which needed
collaborating with physicians to resolve existing
or potential medication-related problems
identified during the course of running the MTM
clinic.

Documentation and follow up: MTM services
were documented and a follow up MTM visit was
scheduled which was either based on the patient
medication related needs, or the next appointed
visit to the physician.

Patients were followed up on two phone
interviews, one and two months after the first
MTM clinic visit, and education and interventions
on their medication action plans were further re-
emphasized. On the next follow up i.e. three
months, a second MTM was carried out and the
intervention parameters as discussed in the study
designed were re-assessed. Post intervention
DTPs were also identified from study participants
who had undergone the previous stages of the data
collection process and phone call intervention
services.

Study variables:

Blood glucose: Blood glucose control levels were
categorised using the guidelines of the American
Diabetes Association (ADA) * on glycaemic
control levels for Fasting plasma glucose control

7 classification of hypertension” in mmHg as
Normal (<120/80), Prehypertension (>120-
139/80-89), Stage 1(>140-159/90-99), Stage
2(>160/100).

Body mass index: The body mass index of study
participants was categorised according to World
Health Organization” recommendations in
kg/m’as underweight (<18) normal (18.5-24.9)
overweight (25.0-29.9), class 1 obesity (30-34.9),
class 2 obesity (35.0-39-9) and class 3 obesity (2
40).

Patient knowledge was assessed using the
standard proforma as designed in a previous USA
MTM study’.

Ethical consideration

Ethical approval was obtained from the ABUTH
Scientific and Health Research Ethics Committee
before commencement of this study. The study
was approved on the 4th September, 2019 by the
Health Research Ethics Committee of ABUTH
under the D-U-N-5 with clearance number
954524802.

Data Analysis

Data analysis was carried out after careful
compilation of data and recorded appropriately
using microsoft excel. The data was categorized,
coded and analysed by descriptive and analytical
statistics using statistical package for social
sciences (SPSS) VERSION 20, Califonia INC.
Data on clinical characteristics was analysed by
descriptive statistics and presented as a table.
Categorical variables were also analysed using
chi-square test and represented as tables and
charts.

RESULTS

Outcome of medication therapy management
(MTM) intervention services on fasting plasma
glucose in patients

A significant difference p=0.001 (Chi-square test)
comparing the patients with poor glycaemic
control before intervention with their control
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status post-MTM intervention. However, no that control level post intervention, while another
significant difference in status of patients with 37% attained optimal levels, and the remaining
acceptable glycaemic control pre and post-MTM, 26% had poor glycaemic control post intervention
but 37% of patients with FPG assessment as (Table1).

acceptable control at the beginning remained at

Table 1: Outcome of Medication Therapy Management (MTM) Intervention Services on Fasting
Plasma Glucose in Patients

Baseline Percentage level at end of study P value (Chi square)
category of -

glycaemic Poor Acceptable Optimal

control

Poor 70 13 17 0.001

Acceptable 26 37 37

Values are presented as percentage frequencies. A significant difference P=0.001 (Chi square test) comparing the patients
with poor glycaemic control before intervention with their control status post-MTM intervention.

Key: Fasting plasma glucose: Optimal (4.0-5.5 mmol/T), Acceptable (5.6-6.9 mmol/1), Poor (>7.0 mmol/).

Import of MTM intervention services on FPG (Figure 1). However, there was a significant
and ZHPP of patients post MTM intervention difference at p=0.002 (Chi- square test)
compared to values at previous clinic visits. comparing the number of patients with poor and
There was no significant difference in the number acceptable glycaemic control (2hPP) values at the
of patients with poor and acceptable glycaemic three previous clinic visits before intervention
control (FPG) post MTM, compared to values at with their number 3 months after initiation of
the three previous clinic visits before intervention MTM Services (Figure 2).

& Poor glycemic control
Acceptable glycemic control

Number of patients

Key: 1= 9 months before MTM
. 2=6 months before MTM
3=3 months before MTM
4= baseline
5=3 months after MTM

' ('LII.\'I(' VISIT |
Figure 1: Effect of Medication Therapy Management Intervention Services on Fasting
Plasma Glucose Three Months After Initiation of MTM
Values are presented as frequencies. No significant difference P>0.05 (Chi square test) comparing the number of patients
with poor or acceptable glycaemic control values at the three previous clinic visits before intervention with their number 3
months after initiation of MTM Services.

Key: Fasting plasma glucose: Optimal (4.0-5.5 mmel/1), Acceptable {5.6-6.9 mmol/1), Poor (>7.0 mmol/1).
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30 -@- Poor glycemic control
e : [ Acceptable glycemic control

25

Number of patients

Key: 1= 9 months before MTM
10 2=6 months before MTM
3=3 months before MTM
_ 4= baseline
5=3 months after MTM

]

0 1 2 4 5 ]

3
CLINIC VISIT
Figure 2: Effect of Medication Therapy Management (MTM) Intervention Services on 2 Hours

Post Prandial (2HPP) Three Months After Initiation of MTM

Values are presented as frequencies. A significant decrease at p=0.002 (Chi square test) comparing the number of patients
with poor or acceptable glycaemic control values at the three previous clinic visits before intervention with their number 3
months after initiation of MTM Services.

Key: 2 hours post prandial plasma glucose: Acceptable (<10 mmol/1), Poor (>10mmol/1)

Outcome of MTM services on patient blood prehypertensive category increased from 15% at
pressure 3 months postintervention baseline to 31%, after intervention because of the
The percentage of patients with blood pressure in patients in stage 1 and Stage 2 hypertension who
the normal range before MTN were 11% and the had reduced from 42% and 31% atbaseline to 31%
percentage remained as such post MTM, on the and 27%, post intervention respectively (Figure
other hand, the percentage of patients in the 3).

45

30

5

20

15

m .
5
-

Normal Pre HTN Stage 1 HTN Stage 2 HTN
Blood Pressure Classification
Figure 3: Qutcome of MTM Services on Patient Blood Pressure 3 Months Post Intervention

Values are presented as percentage frequencies. No significant difference (P>0.05) Chi-Square Test, comparing the
Patients BP pre and post MTM intervention.

= BP before MTM

= BP after MTM

Percentage of Patients

Key: Blood pressure classification is presented as Systole/Diastole in (mmHg)- Normal (<120/80), Prehypertension
(>120-139/80-89), Stage 1(>140-159/90-99), Stage 2(>160/100).
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Effect of MTM services on patients body mass However, the patients that were overweight (26%)
index (BMI) 3 months post intervention pre-MTM intervention had increased (31%)
The baseline body mass index of the patients because of the reduction to 21% in the number of
studied were 5% in the normal range, 31% with patients with Class 2 obesity from the initial 26%

Class 1 obesity and 10% with Class 3 Obesity and
this was maintained throughout the study.

Percentage of Patients

Normal Overweight

Class 1 Obesity Class 2 Obesity

atthe onset (Figure 4).

BMI BEFORE MTM
BMI AFTER MTM

Class 3 Obesity

Classes of BMI
Figure 4: Outcome of MTM Services on Patients Body Mass Index (BMI) 3 Months post

intervention

Values are presented as percentage frequencies. No significant difference (P>0.05) Chi-Square Test, comparing the

Patients BMI pre and post MTM intervention.

Key: Classification of body mass index in kg/m®as: underweight (<18), normal (18.5-24.9), overweight (25.0-29.9), class 1
obesity (30-34.9), class 2 obesity (35.0-39-9) and class 3 obesity (240)

Level of resolved drug therapy problems
following MTM intervention service

The most frequent drug therapy problem observed
pre-intervention, was drug interactions as seen in
previous prescriptions of 89% of the study
participants and 64% with drug identity problems.
However, there were significant reductions to
21% and 7% post-MTM respectively. In addition,
adverse drug reactions and overdose were
observed in 25% and 4% of the patients with a
reduction to 4% and 0% respectively post-
intervention. Underdosed patients before MTM
intervention was (11%) while (7%) of patients had
prescriptions of medicines contraindicated due to
other co-morbid conditions (Figure 5).

Effect of MTM intervention services
medication adherence

There was a significant reduction (p=0.001) Chi
Square test, comparing the percentage of patients
with a baseline poor adherence status with their
status postintervention (Table 2).

on

DISCUSSION

In this study, pharmacists as members of the health
care team added value to the multidisciplinary
approach to outpatient care, evident in the
significant reductions in glycaemic indisces
recorded. A systematic review similarly
documented improvements in both fasting and
post prandial glucose levels following
pharmacists intervention through medication
therapy management”. Other studies using
glycosylated haemoglobin also recorded
improvements after instituting pharmacists led
MTM services™™”. The study similarly recorded
an increase in percentage of patients achieving set
blood pressure goals similar to a study where
pharmacist intervention led to decreases in
average systolic and diastolic blood pressure by
6.0 and 4.2 mmHg, respectively™. Attaining set
blood pressure goals is of importance in type 2
diabetic patient because of the increased risk of
cardiovascular and renal complications associated
with the comorbid states. The patients' average
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0% - - - m - ¥ after MTM

Percentage of Occurence

? Drug Therapy Problems

Figure 5: Level of Resolved Drug Therapy Problems Following MTM Intervention Service

Table 2: Qutcome of MTM Intervention Services on Medication Adherence

Baseline level Percentage level at end of study P value (Chi-
of medication square)
adherence -

Poor Fair Good Very good
Poor 9 58 33 0 0.001
Fair 0 0 63 37
Good 0 0 37 63

Values are ted as percentage frequencies. Significance difference (P=0.001) Chi Square Test, comparing patients
with a baseline poor adherence status with their status post intervention
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knowledge also increased and this is consistent
with a study carried out in USA, that showed
increase in the average knowledge score after 16
weeks of instituting MTM intervention service in
a qualified health center’. The results of our study
clearly indicate that diabetic education on various
selfcare approaches, and increased patient
participation in their disease management led to
increased diabetes knowledge and invariably,
improved management outcomes. Self-blood
glucose monitoring was of major emphasis in our
study, alongside dietary modifications,
medication adherence and exercise. These are key
counselling points in patients receiving a diabetes
education, and were reported as rating high, the
quality of information provided to them by
pharmacists ”

pharmacokinetic and pharmacodynamic changes
intrinsic to the aging process favoured the
occurrence of adverse events related to the use of
medications™.

Our study found that 43% of study participants
had poor medication adherence in the
preintervention phase similar to greater than 39%
observed in a similar study™. The study in Sao Palo
recorded non-adherence as being the most
frequent DTPs amongst older patients with
MCMC in a primary health care centre and
associated it to difficulty in accessing
medications”. The location of our study site is a
semi urban area and some patients could not afford
the cost of their medication due to polypharmacy
often attributed to the presence of other comorbid
conditions like hypertension, This implies that

The BMI in a patient with DM is a cornerstone of prescribing medications is often challenging in

therapeutic efficacy, monitoring and subsequent
decision-making, as it assesses obesity status and
cardiovascular risk factors. A deteriorating BMI
impedes treatment efficacy because lifestyle
interventions are not adequate™. Our study clearly
demonstrated reductions in patients BMI
following MTM interventions.

Due to coexistence of comorbidities and
complications, diabetes management is
challenged by the occurrence of drug therapy
problems (DTPs). They can occur at different
stages of medication use starting from prescriber
to patients and are especially pronounced among
older adults as they are often diagnosed with
multiple chronic medical conditions”. Drug-drug
interactions were the most identified DTPs in the
pre-intervention phase of our study as similarly
reported by”. Significant drug interactions are
known to compromise efficacy of therapy in
patients coupled with increase in exposure to side
effects. The MTM intervention, however recorded
a reduction in incidence of drug interactions
following effective counselling on medication
spacing. Adverse drug reactions (ADR) were also
observed in our study. A Pharmacists led MTM
study in Ethiopia recorded ADR as most frequent
type of DTP, contrary to drug interactions been the
most occurring in our study’ . This was probably
due to difference in recruitment criteria,
pharmacist clinical skills and tools used for DTP
assessment. A study in Sao Palo had demonstrated
that advanced age was positively associated with a
higher number of DTPs because the

people with multiple chronic diseases.
Forgetfulness was also another factor and inability
to identify the medications correctly which was
the second most occurring DTPs. Patients face
barriers in managing their disease state,
specifically in understanding how to take their
medications appropriately and becoming actively
engaged in self-management of their diabetes’. In
our study, the identification of specific barriers for
each patient and appropriate counselling led to
improvement in patience adherence as observed
post intervention. A systematic review and meta-
analysis, though amongst patient with heart failure
reported that pharmacist intervention had
significant effects in improve medication
adherence among patients™. The satisfaction score
of our study participants' was relatively high
(90%) and was consistent with rates (80% and
above) reported in other MTM studies®™*.

CONCLUSION

The outcome of our study revealed that
pharmacists led MTM program has potential to
improve optimal diabetes management by a more
comprehensive one to one in-depth patient
education/counselling and disecase monitoring.
The findings also demonstrate that pharmacists,
can assist a multidisciplinary team in identifying,
intervening and preventing DTPs and thus
delaying the onset and progression of
complications.
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