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Abstract

Background: Recent targets for glycemic management in patients with type 2
diabetes mellitus (T2DM) require optimization of dosing strategies for oral
antidiabetics. Metformin is the first choice in the absence of contraindications with
dose-related antihyperglycemic efficacy that extends to daily doses of 2000 mg/day.
So metformin dose titration with appropriate self care practice is the cornerstone
to see the intended antihyperglycemic efficacy of metformin in T2DM.

Obijective: To assess the impact of metformin dose titration and self care practices
on glycemic control of T2DM patients at Felege Hiwot Referral Hospital (FRH).
Methods and Participants: A retrospective-general cohort study was conducted.
All T2DM patients who had started metformin from March 01, 2010 to March 31,
2012, and came for follow up at the diabetes mellitus (DM) clinic during the study
period were included. Data were collected by face-to-face interview and medical
chart review. Data were analyzed by SPSS version 20.0. Logistic regression,
Repeated Measures ANOVA, and Kaplan Meier survival analysis were used.
Results: Nineteen (23.7%) of patients were on the metformin dose of 1500 mg and
above, whereas 61 (76.3%) of patients were on metformin dose of less than 1500
mg. Twenty four (30.0%), and twenty three (28.7 %) of the patients had attained
the desired fasting plasma glucose (FPG) level of below 130 mg/dl in the first two,
and six months of metformin therapy respectively. The mean FPG in the first two,
and six months of therapy was 190 mg/dl (standard deviation (SD) = 70.9), and
179.9 mg/dl (SD=57.7) respectively. Titrated form of metformin in the first two
months of therapy had a 70.2%, 66.1% and 70.2% control of FPG than the
untitrated metformin at the two, six and twelve month period respectively.
Conclusion: More than two-third of the participants had suboptimal dose titration
where less than one-third of them had FPG level below130 mg/dl. So practitioners
should practice the titration of metformin during the first two months of therapy
depending on the FPG level of the patients.

Key Words: metformin, T2DM, dose titration, retrospective, cohort, self-care,
Ethiopia
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1. Introduction

1.1 Background

Diabetes is a group of metabolic diseases characterized by hyperglycemia resulting
from defects in insulin secretion, insulin action, or both (1). Africa will experience
the greatest rise in the prevalence of DM in the next ten years. The prevalence is
expected to rise from 12.1 million (3.8%) to 23.9 million (4.7%) from 2010 to
2030 of the adult population, a 98.1 % rise (2). Type 2 diabetes accounts for more
than 90% of diabetes in Sub-Saharan Africa, and prevalence ranged from 1% in
rural Uganda to 12% in urban Kenya (3). The prevalence of DM in Ethiopia is also
rising and it is expected to increase from 826,000 (2.0%) in 2010 to 2,030,500
(2.8%) in 2030 (2). Sixty two percent of patients at Jimma University Specialized
Hospital (JUSH) have T2DM and 96.1% are with hypertension (4). Type 2
diabetes results from impaired insulin secretion and reduced peripheral insulin
sensitivity. It frequently coexists with obesity, dyslipidemia, atherosclerotic
vascular disease, and hypertension (1).

Diabetes is a chronic illness that requires continuing medical care and ongoing
patient self-management. Self- management is a crucial element of good diabetes
care. Self-management of diabetes can significantly decrease the development
and/or progression of diabetic complications, and it has been found to be cost-
effective in primary practice settings (5). Several large-scale trials have
demonstrated that comprehensive interventions that include self-management can
prevent complications from T2DM (6-7).

Currently available oral antidiabetic drugs of T2DM are categorized as agents that
stimulate insulin secretion (sulphonylureas, meglitinides, glucagon-like peptide 1
(GLP-1) analogues and dipeptidyl peptidase-4 (DPP-4) inhibitors), reduce hepatic
glucose production (biguanides), delay digestion and absorption of intestinal
carbohydrate (a-glucosidase inhibitors), improve insulin action
(thiazolidinediones) (8-10). Biguanides (metformin) and thiazolidinediones are the
only classes that directly improve insulin action. Metformin is effective only in the
presence of insulin, and its major effect is to decrease endogenous glucose
production by the liver. In addition, it increases glucose utilization in peripheral

tissues such as muscle and liver (11-13). The American Diabetes Association
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(ADA) and the European Association for the Study of Diabetes (EASD) proposed
metformin therapy initiation in the absence of contraindications with lifestyle
intervention, at the time of diagnosis (14-17)

Metformin has little effect on blood glucose in normoglycemic states, so termed as
‘antihyperglycemic’ rather than ‘hypoglycemic’. The efficacy of metformin in
T2DM is dose-related across most of its dosage range, up to 2,500-3,000 mg/day.
About 2,000 mg/day represent the optimal dose (18-20). On the other hand meta-
analysis of RCTs uncovers that metformin at dose of 850 mg twice daily and 250
mg twice or three times daily decreases the rate of conversion from prediabetes to
diabetes serving as prevention method (21).

The majorities of adverse events with metformin therapy are gastro intestinal (Gl),
and usually appear after initiation, and subside over several months of continued
therapy. The impact of Gl adverse events during initiation may be minimized by
titrating from an initial dose of 500 mg, and by taking metformin with or
immediately after food (22-24). Although most of the GI complains occur at high
dose, meta-analysis comparing the efficacy of the different doses of metformin on
seven trials, with either metformin monotherapy or as an add-on therapy shows the
lack of dose-response relation for Gl side-effects (25).

In situations where metformin high dose is unlikely to achieve the glycemic target,
it may not be practical to use the full dose range. On these occasions, the dosage
should revert to the lowest dose to achieve the maximum effect and consideration
given to combination therapy (26-27). Metformin-based combination therapy
significantly improves glycemic control beyond that achieved with either agent
alone; as a result it is considered as a rational and effective strategy for enhancing
glycemic control in T2DM patients (26).

A high incidence of lactic acidosis led to the withdrawal of the biguanide
phenformin. The incidence of lactic acidosis with metformin is very rare between
3-9 cases and 2—4 deaths/100,000 patient-years and is up to 20 times lower than
the incidence with phenformin (28). Metformin is contraindicated in renal
impairment (SCr > 1.5 mg/dl in men and >1.4 mg/dl in women), systemic illnesses
like septicemia, acute myocardial infarction, alcohol abuse, shock, and congested
heart failure (29).




1.2 Statement of the Problem

The incidence of clinical complications of T2DM was significantly associated with
the level of glycemia. According to the United Kingdom Prospective Diabetes
Study (UKPDS) 35 if glycemic control is not optimal in patients with T2DM the
risk of diabetic complications increases with the increase in level of glycemia (30).
As a result, challenging new targets for FPG and HbA1C in patients with diabetes
have been agreed for clinical practice(31). Additionally evidences from different
studies showed that, unless glycemia is managed intensively, the development
and/or progression of micro and macrovascular complications will increase with
the correspondent increase of glycemic level (7, 32-33).

Maximum dosage of oral antidiabetic therapy in individual patients is frequently
limited by the risk-benefit profiles of individual therapies, for example weight gain
and hypoglycemia associated with insulinotropic agents (9, 34). Metformin is as
effective as sulphonylureas in controlling FPG (35), but its risk-benefit profile
across the full therapeutic dose range of 500-3000 mg/day is less well described.

In the UKPDS 34, significant improvements in macrovascular outcomes leading to
fewer deaths are observed for overweight patients receiving metformin therapy for
a median period of 10 years than those patients treated with sulphonylureas and
insulin despite with no overall difference in glycemic control (32). The benefits
observed in the UKPDS 34 are achieved at a relatively high dose of metformin. In
contrast, evidence from the literature (36-37) suggests that many patients may not
achieve the expected benefit of metformin if it is not titrated to sufficient dosage.
Diabetes is a predominately self-managed disease, so effective self-management
requires patients to understand and use multiple technologies, medications, and
complex treatment strategies (38). However, evidences from diabetes knowledge,
attitude and practice studies showed that diabetic patients had poor self-
management and practice (39-40).

Comorbidity type affects diabetes care. Concordant illnesses are associated with
either similar or better care, probably because their management is congruent with
that for diabetes (41). Discordant illnesses are associated with a decrease in
diabetes care, possibly as a result of competition for time, attention, or other
limited resources. Dominant illnesses result in significant decrease in diabetes care

that may be appropriate given their poor prognoses (41-43).
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A study done at different health institutions of Addis Ababa showed that the
diabetic care was below the acceptable standard and diabetes complications are
common. In one of the studies (44), 70 (36%) of the patients develop diabetic foot
ulcer on follow up and 7 (4%) patients are diagnosed with diabetes after they
developed diabetic foot ulcer where ill-fitting or new shoes are the cause for their
foot disease in 48 (24.0%) of the patients (44-45).

Health facility based study at the diabetic follow-up clinic of JUSH, showed that
the mean metformin dose is not optimal (mean + SD) 882.0 £ 406.1 mg for T2DM
patients. The mean FPG level among these patients is with mean + SD of 171.7 +
63.6 mg/dl; and over two-third, 73.1%, have a mean FPG above the target level of
130 mg/dl; Eventually about 33% become insulin requiring during the course of
their diabetes(46). Other studies of this same hospital showed glycemic control is
below normal and diabetes complications are common (4, 47-48).

Metformin-based combination therapy significantly improves glycemic control
beyond that achieved with either agent alone; but on a health facility based study at
the diabetic follow-up clinic of JUSH, patients taking a single oral glucose
lowering agent (OGLA) alone had a better glucose levels than those taking
combination of OGLAs; and also patients taking lower doses of OGLA had better
blood sugar control than those taking higher doses. Among patients taking
combination OGLA, 56.6% were taking glibenclamide >20 mg/d and
metformin>1000 mg/d. Despite having FPG above target level, no modification
was done for glycemic management for 69.3% of these patients (46).

Despite this, according to the available data, no study has assessed the optimal
dose of metformin and its impact on glycemic control in the first two months of
metformin titration in the study area. Hence this study aims to assess the impact of
first two months metformin dose titration on glycemic control of T2DM patients
and the influence of self care practices on glycemic level at Felege Hiwot Referral
Hospital Northwest Ethiopia.




2. Literature Review

A consensus recommendations from the Global Partnership for Effective Diabetes
Management statement on 2005 shows that patients with HbAlc of > 9% should
be started with a combination of metformin-glibenclimide in parallel with
diet/exercise. Glycated hemoglobin level of < 6.5% or FPG of <110 mg/dl should
serve as a goal to achieve and maintain, whereas > 6.5 % serve as a goal to titrate
medication doses of combination therapies with the goal of HbAlc < 6.5% by 6
months. The same sequence of titration starting from the lowest dose of the
combination as the individual drug titration is followed during treatment (49-50).
Inadequate glycemic control is a common problem for most of the diabetic
patients. A national survey done in Brazil conducted from February 2006 to March
2007, revealed that 73% of T2DM patients had poor glycemic control with the
overall prevalence being 76% (51). A similar study from Venezuela showed that
the prevalence of inadequate glycemic control was 76% (52).

Comorbid illnesses are common among patients with diabetes. In 2004, 88.6% of
patients with diabetes who responded to the Medical Expenditure Panel Survey
reported having at least one additional chronic illness, while close to 15% reported
having four or more (53). On another retrospective cohort study conducted in the
United States between the years 2001 to 2004 on 42,826 new-onset diabetic
patients only 20% of patients had no comorbidities (41).

A consensus statement from the ADA and the EASD on 2009 shows that HbA1C
levels of <7% should serve as a goal to achieve and maintain, whereas > 7% serve
as a goal to titrate medication doses, and change interventions at as rapid a pace as
when not being achieved. A low-dose metformin, 500 mg, taken once or twice per
day with meals (breakfast and/or dinner) or 850 mg once per day should serve as a
starting dose in metformin use for T2DM treatment after failure of life style
intervention. After 5-7 days, if Gl side effects have not occurred, dose should
advance to 850, or two 500 mg tablets, twice per day taken before breakfast and/or
dinner. If GI side effects appear as doses advanced, dose should be decreased to
previous lower dose and should be tried to advance the dose at a later time (15).
Metformin treatment should be titrated to its maximally effective dose over 1-2
months, as tolerated; if life-style intervention and maximal tolerated dose of

metformin fail to achieve or sustain glycemic goals, another medication should be
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added within 2-3 months of the initiation of therapy or at any time when HbA1C
goal is not achieved. The maximum effective dose can be up to 1,000 mg twice per
day; modestly greater effectiveness has been observed with doses up to about
2,500 mg/day (14-15).

A parallel-group dose-response study conducted in Texas, United States of
America (USA), randomized 451 patients with FPG of at least 180 mg/dl despite
prior treatment with diet or sulphonylurea to therapy with metformin at daily doses
of 500 mg, 1000 mg, 1500 mg, 2000 mg or 2500 mg for 11 weeks. Statistically
significant reductions in FPG compared with placebo, occurred at doses of 1000
mg and above, with the greatest effects occurring at 2000 mg and 2500 mg/day.
Glycated hemoglobin is improved at all dosages. There is a decrease in HbA1C of
more than 1.5% at doses of 1500 mg/day and above. Reductions in FPG and
HbAlc increased with the dose of metformin up to a dose of 2000 mg which
corresponded with reductions of 79.2 mg/dl and 2% respectively. At the highest
dose, 2500 mg, the net reduction in FPG and HbA1C are not significantly different
from 2000 mg(18).

A 52-week double-blind study conducted in 70 centers in USA evaluated
metformin-glibenclamide combination tablets (Glucovance) in 477 patients with
hyperglycemia. Patients are allocated according to HbA1C and patients with
HbA1C< 9.0% or HDbALC> 9.0% received initial treatment with
metformin/glibenclamide 500 mg/2.5 mg bid or 500 mg/5 mg bid, respectively.
Treatments are titrated upwards by one tablet per day at weeks 2 and 4 if FPG is
>126 mg/dl. Daily dosages are increased further by one tablet/day at weeks 13, 26
and 39. Reductions in HbA1C are maintained with a mean reduction of 1.7% after
52 weeks. Mean changes in FPG from the baseline in patients treated with
metformin/glibenclamide 500 mg/2.5 mg, 500 mg/5 mg, and in all patients, were
35 mg/dl, 74 mg/dl and 55 mg/dl, respectively (54).

A double-blind study done at Leeds, United Kingdom (UK), investigating the
effects of metformin in 75 patients with established T2DM and FPG >108 mg/dl
are randomized to receive placebo or metformin at doses of 1500 mg or 3000 mg
for six months. Fasting plasma glucose and HbA1C are increased in placebo-
treated patients over the six-month study period. In contrast, metformin
significantly reduced both parameters. The 3000 mg dose of metformin is
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significantly more effective in reducing FPG when compared with the 1500 mg
dose. The mean fall in plasma glucose with 3000 mg dose is 36 mg/dl after 3
weeks and 64.8 mg/dl at 6 months. Comparable figures for 1500 mg dose are 14.4
and 9 mg/dl (19).

A 16-week, multicenter, randomized, double-blind, parallel clinical trial on 76
T2DM patients in China had evaluated the efficacy and safety of
glibenclamide/metformin combined tablet compared to glibenclamide or
metformin alone. Doses of glibenclamide 5 mg bid; metformin 500 mg bid;
glibenclamide /metformin 2.5 mg/500 mg bid; or glibenclamide /metformin 5.0
mg/500 mg bid were used and the doses were titrated every 2 weeks to a maximum
of 4 tablets per day if the patient's FPG still exceeded 140 mg/dl. Efficacy was
evaluated by the changes from baseline in HbAlc and FPG at week 16, and was
found that patients who received glibenclamide /metformin combination tablets
had greater reductions in FPG and HbAlc compared with glibenclamide or
metformin monotherapy (55). A similar result was obtained from a study that
assessed patients with T2DM in a multicenter, randomized, parallel group, double-
blind trial in USA (56).

A retrospective study conducted in Hawaii during 2006-2009 on patients of HbAlc
>9% examines the factors related to sustained poor glycemic control where 68.5%
of patients are with poor glycemic control. Longer duration of diabetes (10 or more
years are more than 9 times likely to have poor control than patients who had
diabetes for 3 years or less), being under age 35, and patients taking 15 or more
medications are significantly associated with sustained poor glycemic control
compared with patients taking fewer than 5 medications. In contrast, patients with
insurance coverage for their medications, sex, and history of coronary artery
disease and congestive heart failure are not significantly associated with poor
glycemic control (57).

On the other hand, a study done in Malaysia showed that good adherence and
monotherapy were predictors of better glycemic control for T2DM patients (58).
On another cross sectional study done in Malaysia between 2001- 2002 on T2DM
patients, the variables with significant effects on glycemic control are ethnicity, age
and duration of DM where patients with less than 5 years are with better glycemic
control (59).




A study in Australia comparing the effects of escalating doses of metformin on
glycemia in nine patients with T2DM; the metformin daily dose is commenced at

500 mg and then increased in a stepwise manner at two-weekly intervals to 1500
mg and then 3000 mg. Fasting blood sugar and 24-hour glucose profiles are
evaluated at the end of each two week treatment period. The twenty-four hour
glucose profile demonstrates a clear dose-response relationship, with reduced
plasma glucose concentrations with each increase in the dose of metformin. Both
parameters are significantly reduced at all metformin doses, compared with
baseline. Whilst the 1500 mg and 3000 mg doses of metformin are significantly
more effective than the 500 mg dose in reducing both fasting and 24-hour plasma
glucose concentrations, the benefits observed with 3000 mg/day are not
statistically significantly greater than with 1500 mg/day (60).

A cross sectional study conducted in Malaysia showed that only 17.4% of the
patients achieved the recommended glycemic target of A1C less than 6.5% despite
all of respondents were on medication (61). In a Kenyan study at routine diabetes
care clinic over a period of six months, January 1998 to June 1998, about 60% of
diabetic patients did not achieve the target glycemic level mid morning random
blood sugar and HbAlc (62).

On a study done at Jimma university Specialized Hospital diabetic clinic, level of
glycemic control is not significantly affected by sociodemographic characteristics
of the patient, duration of diabetes, health education, and frequency of visits (46).




2.1 Conceptual Frame Work
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and diabetes related variables
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Figure 1: The possible interrelationship between different variables that

influence the glycemic level




3. Significance of the Study

The present study had examined the practice of metformin dose titration and its
impact on treatment outcome (i.e. glycemic control) in T2DM patients. It had
identified the influence of self care practices that may affect glycemic control
thereby metformin dose titration at Felege Hiwot Referral Hospital. It also
determined the percentage of diabetic patients for whom metformin dose titration
IS not done properly as per the recommendations from literatures. In addition the
study had explored the association between poor metformin dose titration and
glycemic control in T2DM patients.

Knowledge on effect of self care practices and pattern of metformin dose titration
is of great relevance for clinicians and patients to improve the level of self care and
to use the optimal doses of metformin without significantly increasing toxicities of
the medication. Therefore results from this study serves to inform practitioners on
the impact of metformin dose titration and self care practice on glycemic control

which ultimately reduces the burden of illness in diabetic patients at the Hospital.

It also informs practitioners about the status of care and initiates their motivation to

improve the level of care. Eventually it serves as a base line for intervention.
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4. Objectives of the Study

4.1 General Objective

To assess the impact of metformin dose titration and self care practices on
glycemic control of T2DM patients at Bahir Dar Felege Hiwot Referral Hospital,
Northwest Ethiopia.

4.2 Specific Objectives

To assess the proportion of patients who are on the recommended dose of
metformin at the 2", 6" month, and at the end of one year.

To measure the glycemic level at each increment and to estimate the time taken to
attain optimal glycemic level

To measure the average increment interval of metformin dose, and to estimate the
time taken to reach the dose for the second week and the maximum recommended
dose

To assess self-care activities of diabetic patients at Bahir Dar Felege Hiwot

Referral Hospital

4.3 Research Question

What proportion of type 2 diabetes mellitus patients take the titrated form of

metformin?
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5. Methods and Participants

5.1 Study Area and Period

This study was conducted from March 01 to March 31, 2013 at the outpatient
diabetic follow up clinic of Felege Hiwot Referral Hospital. Felege Hiwot Referral
Hospital is previously a referral hospital which is currently shifted to a teaching
and referral hospital located in Bahir Dar town, Northwest Ethiopia, 565 km far
from Addis Ababa. The hospital has a total of 284 beds. It has 275 technical and
187 administrative staffs. The hospital serves the people of Bahir Dar town and its
surroundings, East and West Gojjam, Awi zone, and south Gondar. Diabetes clinic
is one of the many chronic follow-up clinics of the hospital delivered twice weekly
on Mondays and Tuesdays. The service is rendered by general nurses, and general

practitioners.

5.2 Study Design

Hospital based retrospective general cohort study design was used.
5.3 Population

5.3.1 Source Population
The source population included all T2DM patients who had been followed at the
diabetic follow up clinic of Felege Hiwot Referral Hospital with metformin.

5.3.2 Study Population

The study populations were all T2DM patients who had been followed at the
diabetic follow up clinic of Felege Hiwot Referral Hospital with metformin for at
least the previous one year and who came to the diabetic follow up clinic of
Felege Hiwot Referral Hospital during the data collection period.

5.3.3 Inclusion and Exclusion Criteria

5.3.3.1 Inclusion Criteria

Diabetic patients who met the following criteria were included in the study:
Patients who had started metformin with in March 01, 2010 and March 31, 2012
Patients who were on metformin (alone or in combination) for at least a year.

Type 2 DM patients who were either newly diagnosed or who had been only on life

style adjustment (who were not in any kind of OHGA or insulin) before they
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started metformin (alone (M) and in combination (MG) were included. First
patients were classified in to two main groups as those who were taking metformin
alone and those who were taking metformin in combination with glibenclamide.
These patients were then incorporated in to one of the groups (either titrated or
suboptimal dose of metformin groups) based on the prescribed dose of metformin
during their first two months of therapy. Patients who were prescribed with
metformin dose of less than 1500 mg in the first two months of therapy were
included in to the suboptimal metformin dose group, whereas patients who were
prescribed with metformin dose of 1500 mg or above in the first two months of
therapy were included in to the titrated metformin dose group. Twenty four patients
were included in the metformin titrated group where as sixty six patients were
included in the suboptimal metformin dose group. Finally, patients attainment of

recommended FPG level below 130 mg/dl at two, six, and twelve month period

were reviewed. FPG
Titrated <: <130
dose FPG
M >130
Suboptimal <:
dose PG
<130
I Titrated
dose
Inclusion main FPG
grouping MG >130
Suboptimal FPG
Sub-grouping dose <130
FPG measurements
Life style adjustment, |  dose titration | | )
| I ' ' i
Newly diagnosed starting month 2 month 6 month 12 month

Figure 2: the sequential inclusion and grouping of participants in to the study
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5.3.3.2 Exclusion Criteria
Diabetic patients who are seriously ill to complete interview
Patients who are started with a combination of insulin and metformin

Patients with an appointment interval of two month period

5.4 Sample Size
The sample size for this study was calculated using the following formula that is
used for calculating samples for cohort studies.

A

(1=p)
1 | i)uu—m +7 |oR(1—R 4+
N:_}T(I—R)]z [Zl—%\[( +K l_BVP{ p)
Where
:K‘,,+pR
K+1

N is the final sample size that will be used

p is the expected incidence of FPG > 130 mg/dl in the metformin titrated patients,
i.e.p=0.05

R is the minimum relative risk to be detected, i.e. R=2.5

a is the type | error rate which is acceptable, i.e. a = 0.05

B is the type 1l error rate which is acceptable, i.e. B =0.20

Z 1-¢n and Z g refers to the unit normal deviates corresponding to o and B, i.e. Z
-w2=1.96and Z ; 3-0.84

K is the ratio of number of patients treated with metformin by the recommended
titration pattern to the number of patients treated with metformin not by the
recommended titration pattern, i.e. K = 3; after a series of calculations U becomes
0.06875 and N becomes 80.

5.5 Sampling Technique

All ambulatory T2DM patients, who came to Felege Hiwot Referral Hospital for
their routine diabetic follow up during the data collection period, were included
consecutively till a total of 80 patients had been obtained provided that they met

the inclusion criteria.
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5.6 Variables and Measurement
5.6.1 Variables

5.6.1.1 Independent Variables
Age

Sex

Occupation

Income

Educational Status

Duration of DM

Mode of Access to Medication
Diet Modification

Exercise

Social Drug Use

Use of Traditional Medicine
Attending Diabetic Education
Membership of Diabetic Association
Metformin Dose

Comorbid Conditions

Use of Other Medications

5.6.2.2 Dependent Variables
Glycemic Level

5.6.2 Data Collection Technique and Instrument

Data was collected by two different techniques. Patients’ sociodemographic,
diabetic related variables and self care practices were collected by face to face
interview. Metformin dose, glycemic level at that given dose of metformin, and
other additional medications that patients had taken were extracted from review of
patient medical records. Participants were interviewed using the Amharic version
of questionnaire. The first part of the questionnaire focused on patients’
sociodemographic and diabetic related characteristics. The second part of the
questionnaire had assessed the patients self care practices. Finally the last part of
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the questionnaire dealt the first, second, six month, and one year pattern of
metformin use and clinical parameters like comorbid conditions, and drugs for
these comorbid conditions that were extracted from patients’ medical record

review.

5.7 Data Collection Procedures

Since the study is institution based, data was collected as patients came for their
diabetic follow up by three BSc. clinical nurses and one senior clinical nurse as a
supervisor. Data for this study was collected through face-to-face interview and
review of the patients’ card on patients who had visited the diabetic follow up
clinic of Felege Hiwot Referral Hospital during the data collection period. As the
patient was taking his/her turn at the waiting area, consent was asked after the data
collector clearly explains the purpose of the study to the patient. A patient was
interviewed in a separate class room using the Amharic version of a questionnaire.
For patients who had repeated clinic visits during the study period, data was
collected during their first visits and an identification mark was put on their
medical cards to avoid double interviewing.

Data regarding the patient's demographic and diabetic characteristics was collected
by individually interviewing patients using a questionnaire. General characteristics
such as age, sex, occupation, educational status, and duration of diabetes were
included. Metformin dose, comorbidities and other additional medications that the
patients were taking for comorbid conditions were extracted from review of patient

medical records.
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5.8 Operational Definitions and Definition of Terms

Adherence: A patient was classified as if he/ she were adherent to his /her
medication if he/she answered to all four adherence questions of the validated
Morisky scale as no; otherwise he/she was non adherent.

Diet Modification: a patient is on diet modification if he/ she is following the
dietary restriction pattern of eating injera, maize, potatoes, bread, Macaroni, fish
and vegetables. On the contrary if he/ she is not eating factory products like packed
juices, soft drinks, candies, cakes, cookies, margarine, biscuits, sugar, and natural
products like butter, meat.

Dose Titration: dose is titrated if the dose of metformin is increased by a week
interval by 500 mg per day if the FPG concentration of the patient is greater than
130 mg/dl at the end of the first week treatment, and Metformin is titrated to its
maximally effective dose (1500-2000 mg) over 1-2 months (14-15).

Exercising: A person who reports regular aerobic exercise (walking, jogging) of at
least 30 min or its equivalent for every 5 days of the week; or whose occupation
requires physical exertion daily will be considered to be physically active(63).
Glycemic Control: glycemia is controlled if the fasting plasma glucose is less than
130 mg/dl at the given dose of metformin (46).

5.9 Data Processing, Analysis, Interpretation and Presentation

Data was analyzed using Statistical Package for the Social Sciences (SPSS) version
20.0. First data was edited and checked for completeness and then entered in to
SPSS for descriptive statistical analysis. For categorical variables, frequencies and
percentages were done. Data also was presented by possible continuous measures
of central tendency or variation or both. Association between variables was
checked using risk ratio. Binary logistic regression was used to determine factors
affecting glycemic level where the candidate variables in multivariate analysis
were variables with p-value of less than 0.25. Absolute risk reduction (ARR) and
number needed to treat (NNT) were used to show the difference between the
titrated dose and the untitrated dose of metformin. Repeated Measures ANOVA
and Kaplan Meier survival analysis were used to assess the dose titration practices

and impact of metformin dose titration on glycemic control respectively.
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5.10 Data Quality Management

The data collection instrument format was developed in English and translated to
Ambharic and later back translated to English by different individuals for its
accuracy and desired results.

The principal investigator had trained data collectors for two days about the study.
They were given an orientation on the protocol and specific details concerning
participation in the study.

The principal investigator was also been closely supervising the activity on a daily
basis. At the end of each data collection days the principal investigator had
checked the completeness of filled questionnaires and whether recorded
information makes sense to ensure the quality of the data collected. Besides this,
the principal investigator had carefully entered and thoroughly cleared the data

before the commencement of the analysis.

5.11 Ethical Consideration

Ethical clearance and approval of the study was obtained from Institutional Review
Board of Jimma University, College of Public Health and Medical Sciences before
starting the actual data collection. Subsequent permission was granted from the
authorities of Felege Hiwot Referral Hospital.

Participation of patients in this study was entirely voluntary and confidential and
private information was protected. Non participation did not affect participants’
care at the clinic. Each participant was asked a written consent before data
collection. The right of participants to withdraw from the interview or not to
participate was respected. All interviews were carried out at a separate room to

keep the patients privacy.

5.11 Dissemination and Utilization of Results

The finding of the study was submitted to the Department of Pharmacy, College of
Public Health and Medical Science (Jimma University), Ethiopian Diabetic
Association Bahir Dar Branch, Amhara Regional State Health Bureau. The finding
was presented during thesis defence, as a partial fulfillment of Master degree in
Clinical Pharmacy. Finally attempts will be made to present the finding on

scientific conferences and to publish it on peer reviewed journals.
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6. Results

6.1 Patients’ demographic characteristics: During the study period a total of 80
patients were voluntarily willing to participate in the study, fulfilled the inclusion

criteria and included in this study, making the response rate 100%.

Forty one patients were females (51.3%). Fifty eight (72.5%) of the participants
were within the age group of 35 to 64 years. The mean age of patients was 48 years
(SD % 11.16) that ranged from 16 to 75 years. Twenty five (31.3%) of the patients
had completed secondary education (grade 9 up to 12). Twenty four (30%) of
participants were civil servants and forty four (55%) of the participants earn a

monthly income of more than one thousand Ethiopian birr (Table 1).

Table 1: Sociodemographic characteristics of T2DM patients and their association
with recommended FPG level attainment at two, six, and twelve months time of
metformin therapy among diabetic patients at the outpatient diabetic clinic of FRH,
Ethiopia, March 01, 2010 — March 31, 2012

Variables FBG <130 mg/dl CRR (95% CI)
Yes (%) No (%)
Two § Sex
Month Male 12 (30.8) 27 (69.2) Reference
Value Female 12 (29.3) 29 (70.7) 1.07(0.41, 2.79)
Highest educational level
No formal education 3(16.7) 15(83.3) 3.07(0.67,14.07)

Primary education (1-8" grade) 6 (37.5) 10(62.5) 1.02(0.26, 3.9)
Secondary education (9-12" grade) 7 (28) 18 (72) 1.58 (0.45, 5.4)

Tertiary education (diploma & 8(38.1) 13(61.9) Reference

above)

Current occupation
Civil servant 8(33.4) 16(66.6) 1.07 (0.30, 3.76)
Merchant 4(30.8) 9(69.2) 1.21(0.27,5.39)
Farmer 2(15.4) 11(84.6) 2.96(0.50,17.29)
House wife 3 (30) 7 (70) 1.25 (0.24, 6.44)
Others*** 7 (35) 13 (65) Reference

Age
15-34 8(53.3) 7(46.7)  Reference
35-64 15(25.9) 43(74.1) 3.27(1.01,10.58)
> 65 1(14.3) 6(85.7) 6.85(0.65,71.72)
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P-
value
0.884

0.467
0.147
0.97

0.468

0.810
0.908
0.801
0.228
0.784

0.090

0.047
0.108



Monthly income (Ethiopian Birr) 0.288
<500 4(30.8) 9(69.2) 1.28(0.34,4.85) 0.711
500-1000 4(17.4) 19(82.6) 2.71(0.78,9.38) 0.115
> 1000 16 (36.4) 28 (63.6) Reference
Six Sex 0.697
Month Male 12 (30.8) 27 (69.2) Reference
Value Female 11 (26.9) 30(73.1) 1.21(0.46,3.19)
Highest educational level 0.198
No formal education 3(16.7) 15(83.3) 3.07(0.67,14.07) 0.147
Primary education (1-8" grade) 7(438) 9(56.2) 0.79(0.21,2.97) 0.729
Secondary education (9-12" grade) 5 (20) 20 (80.0) 2.46(0.65,9.19) 0.180
Tertiary education (diploma & 8(38.1) 13(61.9) Reference
above)
Current occupation 0.756
Civil servant 8(33.4) 16(66.6) 1.07(0.30,3.76) 0.908
Merchant 3(23.1) 10(76.9) 1.79(0.36,8.74) 0.469
Farmer 2(15.4) 11(84.6) 2.96(0.50,17.2) 0.228
House wife 3 (30) 7 (70) 1.25(0.24,6.44) 0.784
Others*** 7 (25) 13 (65) Reference
Monthly income (Ethiopian Birr) 0.680
<500 4(30.8) 9(69.2) 1.05(0.27,4.00) 0.943
500-1000 5(21.8) 18(78.2) 1.68(0.51,5.44) 0.387
> 1000 14 (31.8) 30 (68.2) Reference

* Statistically significant at P-value < 0.05

*** Student (6), Daily laborer (7), Deacon (2), Carpenter (2) and Tailor (5)

+ The two month value and the twelve month value are similar

6.2 Clinical profiles and other characteristics of patients: The majority of

participants (57.5%) were with free access to medication. Thirty six (45%) of

patients reported that they were adherent to their medication. Fifty six (70%) of

patients were attending the diabetic education where fourteen (25%) were

members of Ethiopian diabetic association. Nineteen (23.7%) of patients were

prescribed with the recommended metformin dose (i.e. greater than 1500 mg) out
of which fourteen (73.7%) of the patients had attained the desired FPG level of less

than 130 mg/dl in the first two months of metformin therapy. Forty one (51.2%) of

study participants were on metformin alone therapy. Fourteen (17.5%) patients

were with comorbidities (Table 2).
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Table 2: Association of recommended FPG level attainment at two, six and twelve
months of metformin therapy with patients’ clinical parameters and self-care
activities among diabetic patients at the outpatient diabetic clinic of FRH, Ethiopia,
March 01, 2010 — March 31, 2012

Variables FBG < 130 mg/dI CRR (95% CI) P-value
Yes (%) No (%)

Two 1 | Drug Access 0.921

Month Free 14 (30.5) 32(69.5) Reference

Value Pay 10 (29.5) 24 (70.5) 1.05(0.39, 2.76)

Metformin use 0.408
alone 14 (34.2) 27 (65.8) Reference

with glibenclimide 10 (25.7) 29 (74.3) 1.50(0.57, 3.95)

Titration at two month <0.001
Yes 19(79.1) 5(20.9) Reference
No 5(9) 51 (91) 38.7 (17.0, 61.0)

Daily dose of metformin <0.001
500 mg 3(13.7) 19(86.3) 19(3.18,39.35) 0.001
1000 mg 7 (18) 32 (82) 13.7 (2.93, 26.0) 0.001
1500 mg 5(71.4) 2(28.6) 1.2(0.147,9.76) 0.865
2000 mg 9 (75) 3 (25) Reference

Presence of comorbidity 0.352
Yes 5(35.7) 9(64.3) Reference
No 19 (28.7) 47 (71.3) 1.74(0.54,5.59)

Dietary modification 0.045
Yes 14 (42.5) 19(57.5) Reference
No 10 (21.3) 37 (78.7) 2.72(1.02,7.27)

Regular exercise 0.922
Yes 13(29.6) 31(70.4) 1.04(0.40,2.7)

No 11 (30.6) 25(69.4) Reference

Regular Foot Inspection 0.126
Yes 20 (65.1) 37(64.9) Reference
No 4(17.4) 19(82.6) 2.56(0.76, 8.59)

Checking inside of the foot wear 0.049
Yes 19 (38) 31 (62) Reference
No 5(16.7) 25(83.3) 3.06(1.10,9.36)

Walking bare foot 0.223
Yes 2(15.4) 11(84.6) 2.68(0.54,13.2)

No 22 (32.9) 45(67.1) Reference

Membership to diabetic 0.903

association
Yes 5(31.3) 11(68.7) Reference
No 19 (29.7) 45(70.3) 1.07(0.33,3.52)

Attending diabetic Education 0.246
Yes 19 (34) 37 (66) Reference
No 5(20.9) 19(79.1) 1.95(0.63,6.04)

Medication adherence 0.12
Yes 14 (38.9) 22(61.1) Reference
No 10 (22.8) 34 (77.2) 2.16(0.81,1.72)
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Six
Month
Value

Drug Access
Free
Pay
Metformin use
alone
with glibenclimide
Titration at two month
Yes
No
Daily dose of metformin
500 mg
1000 mg
1500 mg
2000 mg
Presence of comorbidity
Yes
No
Dietary modification
Yes
No
Regular exercise
Yes
No
Regular Foot Inspection
Yes
No
Checking inside of the foot wear
Yes
No
Walking bare foot
Yes
No
Membership to diabetic
association
Yes
No
Attending diabetic Education
Yes
No
Medication adherence
Yes
No

14 (30.5)
9 (26.5)

15 (36.6)
8 (20.6)

18 (75)
5 (9)

3(13.7)
6 (15.4)
5 (71.4)
9 (75)

5 (35.7)
18 (22.5)

13 (39.4)
10 (21.3)

13 (29.6)
10 (27.8)

18 (31.6)
5 (21.8)

18 (36.0)
5 (16.7)

2 (15.4)
21 (31.4)
4 (25)
19 (29.7)

18 (32.2)
5 (20.9)

12 (33.4)
11 (25)

32 (69.5)
25 (73.5)

26 (63.4)
31 (79.4)

6 (25)
51 (91)

19 (86.3)
33 (84.6)
2 (28.6)
3 (25)

9 (64.3)
48 (77.5)

20 (60.6)
37 (78.7)

31 (70.4)
26 (72.2)

39 (68.4)
18 (78.2)

32 (64.0)
25 (83.3)

11 (84.6)
46 (68.6)
12 (75)

45 (70.3)

38 (67.8)
19 (79.1)

24 (66.6)
33 (75)

Reference
1.21 (0.45, 3.26)

Reference
2.23(0.81, 6.1)

Reference
30.6 (13.8, 59.1)

19 (3.18, 33.35)
16.5 (3.43, 29.2)
1.2 (0.147, 9.76)
Reference

Reference
1.88 (0.58, 6.07)

Reference
2.4 (0.89, 6.45)

Reference
1.09 (0.41, 2.89)

Reference
1.66 (0.53, 5.18)

Reference
2.81 (0.91, 8.62)

2.5(0.51, 12.34)
Reference
1.26 (0.36, 4.43)

Reference

Reference
1.8 (0.579, 5.59)

Reference
1.5 (0.56, 3.96)

0.699

0.116

<0.001

<0.001

0.001

<0.001

0.865

0.29

0.082

0.862

0.382

0.070

0.257

0.711

0.309

0.414

* Statistically significant at P-value < 0.05

+ The two month value and the twelve month value are similar

Data were analyzed to determine whether there were any relationships between

different variables and recommended fasting glycemic level attainment at two and

six month time. Initial bivariate analysis showed that there was no relationship

s
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between reducing risk of not attaining fasting glycemic goal and patients’ sex, age,
occupation, educational status, monthly income, drug access, metformin use (alone
or in combination with glibenclimide), presence of comorbidity, regular exercise,
regular foot inspection, walking bare foot, membership to diabetic association,
attending diabetic education regularly, and self reported medication adherence.
However, there was a statistically significant difference in reducing the risk of not
attaining FPG level at two month and daily dose of metformin (P<0.001), the
titration practice at two month (P <0.001), dietary modification (P=0.045) and
checking the inside of the foot wear regularly (P=0.049) of patients. This was also
true for patients’ reduction of the risk of not attaining FPG level at six month and
daily dose of metformin (P<0.001), and the titration practice during the first two
months of therapy (P <0.001) (Table 1 and 2).

The previous bivariate analysis did not take into account the effect of confounding
factors which may affect the relationship between these factors and reducing the
risk of not attaining FPG level. Therefore, multivariable analysis was carried out
and it showed that titration pattern at two month (p = 0.001) had significant
relationship in reducing the risk of not attaining the recommended FPG level at
both two and six months. Therefore titration pattern during the two month time
was statistically significant predictor of reduction in the risk of not attaining
recommended FPG level at two and six month period of metformin therapy. While
dietary modification and checking the inside of the foot wear regularly were
associated in reducing the risk of not attaining recommended FPG level in the
bivariate analysis for the two month period but not in the final multivariate
analysis. On the other hand daily dose of metformin and the titration practice at
two month were variables with significant association in reducing the risk of not
attaining recommended FPG level in the bivariate analysis for the two month as
well as the six month period; but they are variables with significant correlation in
an inverse pattern.

According to the multivariable analysis type 2 diabetic patients who were treated
with metformin that was not titrated during the first two month period of therapy
were 49.32 and 30.6 times more likely to be at risk of not attaining recommended
fasting glycemic level compared to those who were treated with metformin that
was titrated during the first two month period of therapy (ARR = 49.32; 95% CI:
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32.84 — 66.74) and (ARR =30.6; 95% CI: 13.8 — 59.12) at the two and six month
time respectively (Table 3).

Table 3: Predictors of failure to attain recommended two and six month FPG level
of diabetic patients among diabetic patients at the outpatient diabetic clinic of
FRH, Ethiopia, March 01, 2010 — March 31, 2012

FPG Variable  CRR (95%CI)  P- ARR (95% CI)  P-value
value
Two § Titration at <0.001 0.001*
Month two month
FPG Yes Reference Reference
No 38.7(17.0, 61.0) 49.3 (32.84, 66.74)
Six Titration at <0.001 0.001*
Month two month
FPG Yes Reference Reference
No 30.6 (13.8, 59.12) 30.6 (13.8, 59.12)

* Statistically significant at P-value <0.05

+ The two month value and the twelve month value are similar

The absolute risk reduction (ARR) in controlling FPG at the end of 2, 6 and 12
month treatment periods between metformin titrated during the first two months of
therapy and untitrated one were 0.702 (70.2%), 0.661 (66.1%) and 0.702 (70.2%)
respectively. The number needed to treat (NNT) to control one additional FPG of
the patients at the end of 2, 6 and 12 month treatment periods were 1.424, 1.51 and
1.424 respectively.

Only 24 (30 %), 23 (28.7%), and 24 (30%) patient’s attained FBG goal
recommended (70-130 mg/dL) at two, six, and twelve month of metformin therapy
respectively. The average diabetic duration was 2.32 years (SD = 1.11) and 77
(96.2%) of patients were with less than five years of duration. No patient is with
duration of diabetes lasting above ten years. Fourteen (17.5%) patients were with
medications for comorbidities. Two patients were using traditional herbs to manage

their diabetes but no patient had had a habit of using social drugs (Table 4).
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Table 4: Profiles of clinical characteristics of diabetic patients at the outpatient

diabetic clinic of FRH, Ethiopia, March 01, 2010 — March 31, 2012

Characteristics Frequency Percent
Use of traditional medicines to
manage DM
Yes 2 2.5
No 78 97.5
Habit of using social drugs
Yes 0 0
No 80 100
Diabetic duration (in years)
<5 77 96.2
5-10 3 3.80
>10 0 0
Two month FPG(mg/dl)
<130 24 30
> 130 56 70
Six month FPG(mg/dl)
<130 23 29
> 130 57 71
Twelve month FPG(mg/dl)
<130 24 30
>130 56 70
Presence of medications for
comorbidities
Yes 14 17.5
No 66 82.5

Different comorbid diseases were recorded in the patients’ medical chart of which

hypertension was the most frequent occurring in 11 (78.7%) of the patients, while

AIDS, urinary tract infection and gastric pain were encountered once in a patient

(Table 5). Enalapril and nifedipine were the most commonly prescribed

medications for the management of comorbidities at the study hospital (Table 6).

But, medications like statins which are important for the prevention of

thromboembolic complications of DM were not prescribed for any of the patients

in this study.

Table 5: Comorbidities recorded on patients’ chart among T2DM patients at the
outpatient diabetic clinic of FRH, Ethiopia, March 01, 2010 — March 31, 2012

Types of diabetic comorbidities Frequency Percent
Hypertension 11 78.7
AIDS 1 7.1
Urinary tract infection 1 7.1
Gastric pain 1 7.1
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Table 6: Drugs that were prescribed for diabetic patients for their comorbid
conditions among diabetic patients at the outpatient diabetic clinic of FRH,
Ethiopia, March 01, 2010 — March 31, 2012

Drugs Number of patients for
whom the drug was prescribed

Enalapril

Nifedipine

4

1
Enalapril + Nifedipine 4
Ciprofloxacin 1
Omeprazole 1
ASA + Enalapril )
1

AZT + 3TC + NVP
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Dose Titration Pattern of Metformin on Glycemic control

A. Dose Titration Pattern for Metformin

The mean dose of metformin in the first twelve months is 1056.25 mg (SD =
490.37). Doses of metformin on start, first to third visits and the fourth visit are
856.25mg, 1056.25 mg, and 1062.50 mg respectively (Table 7).

Table 7: Pattern of metformin dose titration during the first twelve months of
metformin therapy among diabetic patients at the outpatient diabetic clinic of FRH,
Ethiopia, March 01, 2010 — March 31, 2012

Dose Month  Mean 95% Confidence Test of within-subjects Effects
titration Dose (mg) Interval
pattern for Lower Upper Degree of F p-value
metformin Bound Bound freedom
use in the Month  Error
first twelve starting 948 18.04 <
856.25 789.550  922.950

months of month 0.001*
therapy 15t.3md

o 1056.25 947.123  1165.377

VISItS

4" visit  1062.50 954.265  1170.735

5" visit  1068.75 961.433  1176.067

6th _7th

o 1062.50 954.265  1170.735

visits

8th_121h

o 1056.25 947.123  1165.377

VISItS

* = p — statistically significant value

The ANOVA analysis of the titration pattern among the first twelve months of
metformin therapy showed a significant difference among the mean doses of the
twelve months F (12,948) = 18.04, p < 0.001 from all sphericity assumed,
greenhouse-geisser, huynh-feldt, and lower-bound tests of within-subjects effects;
but the paired t-test of post-hoc analysis showed that, it is the titration from starting
dose to other visiting doses that this significant variation occurred, p < 0.001
whereas titration variation among other visits themselves didn’t show any

significant statistical variation (p > 0.05) (Table 8).
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Table 8: paired sample t-test p-values for comparison of mean doses of metformin
at various monthly visits during the first twelve month of metformin therapy
among diabetic patients at the outpatient diabetic clinic of FRH, Ethiopia, March
01, 2010 — March 31, 2012

Comparison Paired differences Minimum p-
Doses value
Max. mean Max.
observed
dose standard
difference Deviation
(mg)
Starting dose 2115 403.2 < 0.001*
versus 1% — (max)
12t visit
doses
1% visit Vs 4™ - 12.5 97.2 0.159

12" visit doses

2M /g 4@ 1™ 125 97.2 0.159
visit doses
34 Vs g4t 1o 12.5 97.2 0.159
visit doses
4" vs 5N -10M 6.2 79.5 0.320
visit doses
50 vs g -12™ 125 78.5 0.159
visit doses
6" Vs g" -12® 6.2 55.9 0.320
visit doses
70 Vs 8 -12™ 6.2 55.9 0.320
visit doses

* = p — statistically significant value

The titration pattern of metformin in the first twelve months of metformin therapy
showed an increment from staring dose of 856.25 mg to first visit dose of 1056.25
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mg, whereas the titration pattern from first visit dose of 1056.25 mg to the rest of

the visits didn’t show any numerical as well as statistically significant difference

(Figure 3).
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Figure 3: Pattern of metformin dose titration during the twelve month period of
metformin therapy among diabetic patients at the outpatient diabetic clinic of FRH,
Ethiopia, March 01, 2010 — March 31, 2012

B. Pattern of Glycemic Control by Metformin Use

The mean FPG in the first two, six, and twelve months was 190 mg/dl (SD = 70.9),
179.9 mg/dl (SD = 57.7), and 166.5 mg/dl (SD = 47.8) respectively. The mean
fasting plasma glucose level at start of metformin, first, and second visits were
249.8 mg/dl, 195.7 mg/dl, and 183.8 mg/dI respectively (Table 9).

29




Table 9: Pattern of mean FPG level during the first twelve month period of
metformin therapy among diabetic patients at the outpatient diabetic clinic of FRH,
Ethiopia, March 01, 2010 — March 31, 2012

Pattern of FPG Month Mean FPG 95% Confidence Interval

on metformin (mg/dl) Lower Bound Upper Bound

use in the first

twelve months starting

of therapy - 249.8 230.044 269.556
1% visit 195.7 178.869 212.706
2" visit 183.8 167.818 199.857
3" visit 190.4 171.548 209.327
4" visit 181.5 166.402 196.648
5" visit 169.8 156.247 183.478
6" visit 165.5 152.818 178.182
7" visit 163.6 151.538 175.837
8" visits 159.5 147.298 171.777
o™ visit 160.9 146.186 175.614
10" visit 147.6 137.884 157.366
11" visit 144.1 133.686 154.664
12" visit 145.2 135.348 155.202

The mean metformin dose increased in the first two months of the overall
metformin therapy was 200 mg. The mean decrement in FPG level in the first two
months (first six months for combination use) of the overall metformin therapy
was 66 mg/dl. This titration pattern and the respective decrement in FPG unveils
the average titration pattern of metformin was 25 mg/week with the least time to
reach the two week and maximum dose of metformin being forty (40) weeks and
sixty (60) weeks respectively. Similar to the titration pattern, the glycemic control
was shocking by being 8.25 mg/dl/week decrement taking at least thirty one (31)

weeks to control the FPG of patients.
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Survival Analysis on Glycemic Control

Nineteen (23.7%) and sixty one (76.3%) of patients were using metformin titrated
(> 1500 mg) and not titrated (<1500 mg) at the first two month of therapy during
their twelve months of therapy respectively. Out of these patients fourteen (73.7%)
and eight (13.1%) of patients achieved the desired FPG level during the first two
months of therapy (for metformin alone) and six months of therapy (for

combination use) in the titrated and non titrated metformin use respectively.

The mean FPG level in patients who were treated with metformin titrated at the
first two month of therapy was 144.09 mg/dl (95% CI = 125.35, 162.84), whereas
group of patients in whom metformin dose was not titrated during the first two
month of therapy was 373.57 mg/dl (95% CI = 348.43, 398.72). The overall
comparison of dose titration of metformin during the first two months of therapy
showed a statistically significant value in attaining the desired FPG level at the end
of the respective treatment periods (two month for metformin alone and six month
for metformin combined with glibenclamide) with the log-rank value of p < 0.001
(Table 10 and Figure 4).

Table 10: Fasting Plasma Glucose level attainment characteristics of study
participants on first two month titrated and non-titrated metformin dose at the
outpatient diabetic clinic of FRH, Ethiopia, March 01, 2010 — March 31, 2012

First two Total Number of events at Number censored Mean FPG
month titration number of two and/ or six month (mg/dl) [95%
pattern of cases/ treatment period Number percent CI]

metformin participants

Titrated at first 19 14 5 26.3  144.1 (125.3,
two month time 162.8)

Not titrated at 61 8 53 86.9  373.5(348.4,
first two month 398.7)

time

31



0.5

0.6

0.2

Proportion of patients with FPG > 130 mg/dI

0.0

titration pattern of
metformin at two month
of use

Ttitrated at two month time

— not titrated at two month
time

4 titrated at two month time-
censored

. hot titrated at two morth
time-censored

T T 1
0 100 200

T
300

T
400

T
S00

FPG level of participants at the end of two (metformin
alone) and six (combined) month treatment period
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metformin is titrated at two month or not at the outpatient diabetic clinic of FRH,

Ethiopia, March 01, 2010 — March 31, 2012
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7. Discussion

It was found that metformin dose (either alone or in combination with
glibenclamide) was optimally titrated only on less than one-third of the study
population and the mean dose of metformin in the first twelve months of therapy
was 1056.2 mg. An approximately similar result was obtained from a study in
JUSH diabetic clinic where the mean dose of metformin was 882.0 mg (46).
However, this finding is far from the recommendation at the consensus statement
of the ADA and the EASD on 2009 for metformin alone and from the Global
Partnership for Effective Diabetes Management statement on 2005 for combined
use of metformin that every patient on metformin should be titrated to the highest
2000 mg level with in the first one or two months unless the glycemic level is
controlled or decreased to non-diabetic range (14-15, 49-50). This diversion from
the standard practice guidelines could be due to the practice that, only senior
physicians could either increase dose or change regimen based on the FPG level of
the patient during patient refill where in practice it is the follow up nurses that
usually makes the refill whom doesn’t have the mandate either to increase dose or
change regimen accordingly. On the other hand, the practice that patients are
appointed either in a monthly or a two monthly period makes the follow up very
difficult to monitor the FPG level closely. In addition to the above reasons, it could
be the Gl side effects that halt the practice of metformin dose titration.

Patients who were taking metformin alone didn’t show any statistically significant
difference in controlling their FPG level than those who were using metformin
combination. This is not in line with the finding from JUSH outpatient diabetic
follow up clinic where patients taking a single oral hypoglycemics alone had a
better glucose levels than those taking combination of oral hypoglycemics (46).
Studies from abroad like china and USA, reveals that combination tablets had
greater reductions in FPG and HbAlc compared with glibenclamide or metformin
monotherapy (55-56). The observed gap could be due to differences on titration of
doses of metformin to the highest effective dose in comparison to the metformin
dose used in china and USA (alone or combination); despite having a FPG level of
well above target level in the study hospital. The other possible reason of the two

treatment arms not to bring a significant variation in controlling FPG level of the
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patients could be the difference in baseline FPG level at the time treatment
initition.

The titrated form of metformin (1500 mg and above), which is known to bring the
required glycemic control as well as other beneficiary roles of metformin was used
in only 19 (23.7%) of patients. Statistically significant reductions in FPG were
observed in the titrated dose of metformin as compared to the 500 mg and 1000 mg
dose; nevertheless, there was no any statistically significant variation in FPG
control between the 2000 mg and 1500 mg dose. Similar finding was reported
from dose-response study conducted in Texas, USA, on T2DM patients (18-19, 54,
60). However, a contradicting finding was reported on a study conducted in JUSH
diabetic clinic where patients taking lower doses of oral hypoglycemic agents were
with better glycemic control than those taking higher doses of oral hypoglycemic
agents (46). This variation in glycemic control among the high versus low dose of
oral hypoglycemics could be due to the variation in applying the self care practices
along with the medications used. Besides the variation in self care practice, the
dose that was demarked as a high dose was the 1000 mg low dose that doesn’t
bring significant change in comparison to the 500 mg metformin dose. In addition
to the aforementioned reasons, this variation among high and low doses could be
from doses of oral hypoglycemics studied other than metformin like glibenclamide.
But, as far as this study is concerned, the correlation of high dose of metformin
with better FPG control implies that there is much work to be done in creating
awareness about the pattern of metformin dose titration and its importance for
prescribers in the study hospital.

A small proportion of patients (30% of patients) on less than 130 mg/dl glycemic
control demonstrated in this study might put large proportions of patients at risk of
developing serious complications in the future. The benefits of good glycemic
control are well documented and glycemic control is important predictor of many
of the chronic complications of T2DM (7, 30, 32-33). These studies showed that
attaining near normal glycemic level reduces and/or prevents the devastating
complications of T2DM and/or early mortality and morbidity on the long run.
Despite evidences supporting the importance of tight glycemic control and
international guidelines such as ADA and AACE (64-65), several studies have

shown that the correct management of glycemia is falling significantly short of
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accepted treatment goals in Ethiopia (4, 44, 46-48) as well as in other countries
(52, 57, 61-62).

Majority (72.5%) of the patients were in the age group between 35 and 64 years
old. This is consistent with the findings of developing countries where most of the
diabetic patients are between 40 and 60 years as compared to developed nations
where the majority of patients are aged above 60 years (2). This indicates the great
negative impact diabetes has on the economy of developing countries by provoking
a significant loss of productive capacity.

Level of glycaemic control was not significantly affected by sociodemographic
characteristics of the patient, duration of diabetes, number of medications, and
health education. This is similar to the finding from JUSH diabetic clinic (46) but
was dissimilar with other countries where ethnicity, age, number of medications,
and duration of diabetes are significantly associated with level of glycemic control
(57, 59); whereas insurance coverage for their medications, sex, and history of
coronary artery disease and congestive heart failure are not significantly associated
with poor glycemic control (57).

Although the presence of comorbid illnesses among patients with diabetes is a
common phenomenon, the finding of this study reveals that comorbidities were
present only on 17.5% of the patients. This finding is in opposite to studies of other
countries where 88.6% of people with diabetes reported having at least one
additional chronic illness, while close to 15% reported having four or more (53)
and 80 % of new-onset diabetic patients had comorbidities (41). This exaggerated
gap on prevalence of comorbidity could be due to variation in patients included in
the study being very small, use of secondary data from patients’ card for detecting
presence of comorbidities, difference in qualification of expertise during diagnosis,
or variation in pattern of diagnostic instruments or facilities like method of
measuring adequate blood glucose control using FPG.

One of the self-care practice assessed in this study was diabetic foot care where 57
(71.2 %) patients reported that they regularly inspect their feet, 50 (62.5%) inspect
the inside of their footwear and 13 (16.2%) regularly walk barefoot. Patients
should be educated about their foot care because according to a previous study
done on patients with diabetic foot ulcer at Tikur Anbessa Hospital (44) revealed

that the cause of diabetic foot ulcer was ill-fittings or new shoes in 48(24%) of the
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cases, which is easily preventable. Glycemic control was poor (mean FBG > 140
mg/dl) before admission in 47 (81%) of the patients who developed diabetic foot
ulcer indicating patients with poor glycemic control are at high risk for developing
diabetic foot ulcer, the most feared and devastating complication of DM. Findings
of the current study showed that none of the studied patients developed diabetic
foot ulcer. However, the findings of this study is in parallel with a study conducted
in Nigeria on diabetic foot care (39) where less than half (40.9% of patients)
regularly inspect their feet, 47.7% inspect the inside of their footwear and 38.1%
regularly walk barefoot. This could be explained by the short duration since
patients developed diabetes, and only out patients were included in this study and
poor record keeping. So attention should be given in terms of educating patients as
poor glycemic control was common in the study hospital that increases the risk of
developing diabetic foot ulcer.

Non-adherence to medications resulted in poor glycemic control and hence
increased the risk of diabetic complications. In this study, 36 (45%) patients self
reported that they adhered to their medication. This is approximate with the finding
obtained from JUSH where 178 (51.3%) of the patients reported that they never
missed their drugs (47) and Malaysia where 169 (41.7%) of the patients adhered to
their antidiabetic medications (61). Despite studies from Malaysian (58, 61) T2DM
patients, had revealed that patients who adhered to their medication had better
glycemic control, adherence was not found to be statistically significant predictor
of glycemic control (P >0.05) in the current study. This might be due to the small
sample size that is used for this study and this data was collected through self
reporting method that may raise the possibility of social desirability bias and recall
bias to draw a conclusion about the real relationship among the glycemic control
and that of patients’ medication adherence. The overall medication adherence was
very poor and had implication that pharmacists should work in collaboration with
other healthcare professionals to counsel patients on the use and importance

of their medications and to promote better medication adherence.
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8. Conclusion and Recommendations

8.1 Conclusion

It is evident from this study that more than two-third of T2DM patients were not on
the sufficiently titrated dose of metformin at the first two months of therapy which
had a significant negative impact on fasting glycemic control.

Despite the fact that international guidelines recommend tight glycemic control,
poor glycemic control was more common and fasting glycemic control was below

the standard at Felege Hiwot Referral Hospital.

Glycemic control was poor among patients who had poor metformin dose titration,
did not do regular exercise and were non adherent to their medication.

Metformin dose titration during the first two months of therapy was the only
independent predictors of recommended fasting glycemic level attainment at two

month and six month time.

8.2 Recommendation

Taking into account the findings of this study the following recommendations are
forwarded:

Health care providers should practice the titration of metformin specifically during
the first two months of therapy depending on the glycemic level of the patients
Further studies should be carried out on glycemic control using A1C
determination, lipid profile, urine aloumin and patterns of diabetic complication in

the study hospital as well as at the National level.
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Annex Il. Data collection Instrument
|. Patient Information Sheet

Name of the principal investigator: Misgan Ararsie Kewoye

Name of study area: Felege Hiwot Referral Hospital, diabetic follow up clinic
Research budget covered by: Jimma University

Research objective: To assess the impact of metformin dose titration and self care
practices on glycemic control at Felege Hiwot Referral Hospital

Significance of the study: The study will be used to inform the level of care and
help practice metformin dose titration to the most effective dose at the diabetic
follow up clinic basis. It will also have great relevance as a base line for
interventions of healthcare programs targeting improved diabetes control at large.
Study procedure: The data collectors will interview patients using questions after
obtaining consent from the patient. Then data will be extracted from medical
records.

Risks: No risks except the time that patient spend during the interview.
Participant right: The patient has a right to stop the interview at any time, or to
skip any question that he/she does not want to answer.

Beneficial: The study is beneficial for patient’s quality service delivery for future
encounters.

Incentives: You will not be provided any specific incentive for taking part in the
research other than acknowledgment.

Confidentialities: The study result will not include patient’s name and address.

Agreement: Patients are expected to be fully voluntary to participate in the study.

Whom to contact: If you have any kind of inconveniencies about the study, you
can contact the following individuals:

Mr.Tewodros Eyob, Clinical Pharmacist, Jimma University (advisor of the study)
Tel: 0913243061 or +251471111256

email: teglight@gmail.com

Mr. Misgan Ararsie ( principal investigator)
Tel: 0921283932

Email: mi.ar33@yahoo.com
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tel:0913596625

I1. Informed Consent

Name of principal investigator: Misgan Ararsie Kewoye (Jimma University)
Research title: To assess the impact of metformin dose titration and self care
practices on glycemic control at Felege Hiwot Referral Hospital, Northwest
Ethiopia

Card number

Code number

1. I confirm that I understand the information sheet for the above study and have

had the opportunity to ask questions.

2. | understand that my participation is completely voluntary and that | am free to

withdraw at any time, without giving any reason, without my medical care or legal

rights being affected.

3. I understand that my medical notes will be looked at by data collectors of this

study and necessary information will be extracted. | give permission for these

individuals to have access to my records.

4. | agree to take part in the above study. | would like to confirm my agreement by
signing.

Participant’s name Signature

date

Name of the data collector: Signature:
date

Name of the principal investigator: Signature:

date

Thank you for your participation and cooperation!
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I11. Questionnaire English Version

Jimma University

College of Public Health and Medical Sciences
Department of Pharmacy

Clinical Pharmacy Postgraduate Program
Hello! Good morning?

My name is Sr. / AtQ --------==-=mmmmemm oo -
| am data collector for master student Misgan Ararsie currently working his
research work for graduation in Clinical Pharmacy in Jimma University, College of

Public Health and Medical Sciences, Department of Pharmacy.

The objective of the research is to assess the impact of metformin dose titration

and self care practices on glycemic control at Felege Hiwot Referral Hospital.

I would like to assure you that the study is confidential. I will not keep a record of
your name and address. You have a right to stop the interview at any time, or to
skip any question that you do not want to answer. Your correct answer to the
questions can make the study achieve its goals. Therefore, you are kindly requested
to respond genuinely and voluntary with patience. The interview may take few
minutes. | would greatly appreciate your help in responding to this study.

Would you be willing to participate?

Yes go to the next page No thank you and
stop the interview
Result of the interview: 1. Completed 2. Partially completed

3. The interviewee refused 4. Others

Data collector’s Name: Signature

Supervisor’s name: Signature
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A. Participants’ Sociodemographic Characteristics and Diabetes Related

Variables
No Questions Answer
101 Patient’s sex 1.Male
2. Female
102 How old are
you? years
103 What is the 1. No formal education
highest 2. Primary education (1-8 grade)
education 3. Secondary education (9-12 grade)
level you 4. Tertiary education (diploma and
completed? above)
104 What is your 1.Civil servant
current 2. Merchant
occupation? 3. Farmer
4. House wife
5.0thers (specify)
105 How much is
your monthly Birr
income in
Ethiopian
Birr?
106 How long it 1. weeks
had been since 2. months
you were 3. years
diagnosed
with diabetes
mellitus?
107 How did you 1. Free
get your 2. Paid
medicines?
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B. Participants’ Self Care Practices

201 Do you follow a dietary modification to control your | 1.Yes
diabetes mellitus? 2. No
202 | Do you perform regular exercises? 1. Yes
2. No
203 | Do you inspect your feet regularly? 1. Yes
2. No
204 | Do you inspect the inside of your footwear? 1. Yes
2. No
205 | Do you regularly walk bare-foot? 1. Yes
2. No
206 | Are you the member of Ethiopian Diabetic | 1. Yes
Association? 2. No
207 | Do you usually attend a diabetic education? 1. Yes
2. No
208 | Do you use Traditional Medicines for the management | 1. Yes
of your diabetes mellitus? 2. No
209 | Do you have a habit of using social drugs? 1. Yes
2. No
210 | Do you ever forget to take your medicine(s)? 1. Yes
2. No
211 | Do you sometimes not being careful in taking your | 1. Yes
medicine(s)? 2. No
212 | When you feel better, do you sometimes stop taking | 1. Yes
your medicine(s)? 2. No
213 | Sometimes if you feel worse when you take your | 1. Yes
medicine(s), do you stop taking them? 2. No
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IV. Patient Information Sheet Amharic Version

QUavaT} alE PR

PG 408598 IO 07 he-Ch O (897 eLacAtk)
oGk N3 QUC 4C 407 VeDT44.6-0 PATHA LaC (0 halzh
PTG O POLAG I SCO:- B9 RLNCNLT

PGkY AA9T:- PHU TG AATT (OUC AC AT VDT POTHA CU-NT5 AT AT PG
NAF ATI° 091010 NND- P9 HECTT P850t Pt (FFhhAT @« av 718 E 09940107
PUAT RT.0-9° (A0 Akt AFNTLPT aom's AQtenopl, aPlPr? WG PG N7
A AGPSNMC PTLLLCTT TLT I°7 PUN D371 ATRLLITO- TJDP::

PPOEY TP~ LU TGF AOC OTLF Vvor977 AL AN, 6058 v-3 1L PP
PTINTTICE TEAGI® APPLE WHU-9° ATNLIPT AATLAMD- AT 058 -5
TADOP hG OLLAI hOTAM LAD: A1NINT NP7 PUN LLE WILHAAN vyl (1avP?y
ATPIgPI° LINAA::

PGk ANEL HCHC:- a°l8 A-NANAYP SHAF4D7/PT 4.2L5TF NaemeP eanC N7
090 QWAGPSNMC  FAPMLP LLCIN/FLCINT:NHY (9PPMAAT AN THHECT.T
AmP PP v-3F NF0T,0- NCL LOAKA::

TR ALANTAD. PTLTFAQ. 4T APAPMRE holahIa. OAt AA U TG 1.0 TAa
4T PAIP::

etAFd ovit:- 3D PATPMLET PTIRLT DRIC avaPA LALAIDT TEE PTING
a1t P 1a.::

9PLe:- (Y TGF AL NePAt€P ngPNOG @ Lo.ATP T P17HA G P PAIP::

PAMLPTE:- PG Ot PTGET AT¢PT AT A8t AT ::
AFPOrE:- HAFLPT (TG APt av(1a0< 4. PLT aPPT LMOPATFPA::

TY¥? OT2IC RILTLINP:- WATTE ATLTLPT T RI° $6J LoLETT ANA0TF 971,10
AN

> At EPLCA AL AR 4CONTT (PTG A%The)

e NAh 0913243061 weg® +251471111256

e A% teglight@gmail.com

> At PPIT RECH - 0897 R1NCAT 94-CTN0. TIPUCT hed PhALZhA 4CoI0L 2LVl 20
+998 (976 PG TavLIE)

e AAh 0921283932
e A4 mi.ar33@yahoo.com
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V. Informed Consent Amharic Version

PNIOINT (1L
PG 10Tz D7 he-Cl NOP (B9 LLGCAT)

PGk CON:- PR HECTLT P8t avny FFNNAT @ av 18 TPT1LA107 PUNT W 8.0-9°
MHeA1D- ARt AFNTLPT oo appavd. G G (A OGHET NAFO7 094
APSNMC PILLLCTHF T NAFD- AL £91.04L:LD +XAT NOVUC AC 40T USDTEE.LN
POTHA

hce erC

LI°ATC aPAL BT

1. hHY 0A2 AATMPA TGT (€ aol8 TATFTAT PLEDTP  +HLLFAU: ATUI° NN
PAPINT? 0aoMPP ALA FAPRGA::

2. (HY TGF AL NATE aoelavh (160 §FLTTE PRIG N9T7FDI° LH, TISI° W ILIOTAE
LU N9977@. PUNIPT AT OLI° (WPIP ook AL °19° heTT TROT AT7R91TLA.
TTTHOLLAD~::

3. PUNIPG avZBe (TG avlB ONALLT ATGE ALOA AT7891F2S ANLATL 0P8 hILTLONL:
H1CT PEAD-::

4. (HY aoCI°C APAHE &P ThE 4. PL51ETI° (4CT% ALIINAU-:

i Fa@. 9o &CT 7
Pav 8 NN &CT +7
PPGa. +avg.aig, 4Cm 7

AATAFEPTS FONCPT Aor(1GAU-!
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V1. Questionnaire Amharic Version

&7 eacot:
PUNLTON MG UG ALTNTF hAS
P4-COL TIVCT hGA
PhAZNA 4CoN0. &V I°LP TCAUTP

7 ParmeP avAL ETC

W8T W4 [Piv?
073 Af/OL/C LOAAN::

P07 hé-Cle 0897 RL0CA PUNLTAN MGG PUh9PS AL T hAE 14-Co0. TI°UCT
hed Phazhd 4C710. CU-ATE 2914 114 (LT (AUC AC 40T VR DL PATHA
PIUFECTLT L&Dt o’ (FFANAT @+ av718 avgnavdy AT G (TS Yaro77y
NAFF@7 N0 AaPSNMC L7.LLCTHT Pt (FavAnt ATLENYLA. favav/pP 9PCIPC
¢ a8 ANaQ, 1

PHU PG AATI9° (UG SC 4AT VEDTELLN PATHA C7LH6CT.T av@5 st apmy
NHhhAT @« a0 718 T e0LA1D<7 PUAT AHU-9° (HEAN1D- Akt AFNTLPTF oo
aPgR,av4 1§ ARG NTLF NG+ (A FO<7 090 AdPSNNC P7.0LCHT T4+ (NS0
AL 0990480 @ +ZhG I°7 W1LILaP0N avLE AaPANAA 1@+

PILANAND- a0 8 av+i 190+ AFPAMLC PULEH PP T ALIITAPAT AU~ : PACOPI® OT°F
av\P h&:¢-0 AQAPHI9P::

av /% aomt NALAT aPFP 103z apavA( PALATTTIC TP aPHAA/ TING LT AN::
LU-T W78, PACOD HONC FNDAT PAT 9°CIP4 A79.00 LLCIPA:: NAHY ATLPCNAPT
TPE ThhATST €PLT P10-: (1010 AT9LIPANANT AMEPLFAv-:: adm@E h 10- 15 &P
AONL: eTAN::

OHY TGF AL NaPAtq ALLTAT AOTPEP (PLTLL FAP 9PNIG hGPCANT::

075k OOT APAFG €T 1PT? AP OLILPTAD- 10 LA
ALLAUI® RPN I®- aom@ET PRCme::
Parm ek @.mt:- 1. ¢11A 2. MhéA oA
3. ®PLE AU 4. bA
Pav 8 A-NANL (P &Co
PHMMS Q9P o]
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1.01434.0/P TNERT AhTILER U2

+T.& TeEPT avj\(y
101 Prate@. [P 23 L 078
2. Ot
102 h&TLPIYA O 102 Y
103 faSbet N&tq OFIPCT 48 1. QT FUCT
art 12 POt
2. Pavgavg LL6 (1-85
hea)
3. UATE 828 (912F
ned)
4. he+s (¥4
(4TS DL (AL)
104 Navr O%F  #¢PT v 1. LNt WitG
A Tou 1 2. 198,
3. 10é
4. et
5. 0T har(LF
6. A
(£108)
105 ocve NP tra 00c
TOIPUN LUPTA? ¢
106 eanC (EX YaoIotg havt
WIRUPHY/T (g°Cavc-
hoR/A arLE 1Pt a2
107 av &y A U0 TR 1012
FEAT? 2.0h&f
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M. eanxC A7 0O hAPSmC hvdet

+& | TeEPT avj\(y
201 | anC OTFP2/V/0 AaPSMMC PhaP1IT0 ADT CRCON/U/A ? | 1. AP
2. hAARC°
202 | HO-tC eAhA NP+ A1POPO LLCIN/V/O? 1. AP
2. ARG
203 | NPLEL®- PAICP 7/ M 7rE £LIMN? 1. AP
2. ANLDTIR
204 | ®TIP VA hoen I tP/a &t e ACICPTT A8 | 1. AP
PILTA Q0L TIC AATPTET £L.I1 N2 2. AALDITIP
205 | OANHEG @< 1H 00 A9CP V[0 L2802 1. h?
2. ANL L9
206 | PATEXE ARG OATET AN 1217 1Wh/07? 1. AP
2. h&LAU-I°
207 | A aaC 00F P7LOAm@7 FPUCT K LR 2hAFANTY | 1. AP
thtadu/ S HLAT? 2. Abh a9
208 | PAvA @3 AtT LkTINT FFPTINU T AMPTLLANT? Y
2. AbMmPI°I°
209 | a0 AP av@ 57t Parmdd® ATIL AAPTT/ hAY/ AATI? 1. AP
2. PATI9P
210 | &YtV 0Y an@,( & AlOtaura | 1. AP
PO P/ FDQ.PAY/FDEAT? 2. hAD-p9°
211 | AR UL &Yt V0T  AONE/OTONE /N FONE | 1. AP
TrPE COILRCTOF /0TI FLCANT/RTIFLC1LOF LH AA? 2. PA9°
212 | PP /0 AAAPT/OAAU/A AL L &PV | 1. AP
DAL LTI/ FSTINY/FPTLLAT? 2. AAHIPP°
213 | A797& Lh verPPiu/a ANNNPY/MA PO | 1. AP
DAL LTI/ FSTINY/FBTLLAT? 2. AAHgPP°
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A Pattern of Dose Titration and Glycemic Control in the First Twelve Months of Metformin Use

Date of
Visit

Glycemic  Level
(FPG) (mg/dI)

Dose of
Metformin (mg)

Antidiabetic Drugs

Comorbid
Conditions

Medications for
Conditions

Comorbid
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