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Assessment of Drug Therapy Problems Among Type 2 Diabetes Patients with
Hypertension Comorbidity in Indonesia Abstract Type 2 diabetes mellitus (T2DM) is a
major chronic disease that affects a large number of people worldwide. Hypertension is
a common disease comorbidity among T2DM patients, and often those patients
received polypharmacy and complex treatment in long term duration.

This condition may lead to an increased risk of drug therapy problems (DTPs). This study
aimed to assess and determine potential drug therapy problems in type 2 diabetic
patients with hypertension comorbidity. Retrospective cross-sectional design was
conducted in a hospital setting, especially data sources from the prescription of
ambulatory T2DM patients with hypertension.

A total of 190 patients were studied. More than half of the participants were female
(53.68%). The majority age range of participants was 50-59 years (46.84%). Almost all
antidiabetic agents were prescribed as polypharmacy (73.16%). Metformin was the most
antidiabetic agent prescribed as monotherapy and combination therapy (63.16%).

Almost all antihypertensive agents were prescribed as polypharmacy (63.26%).
Amlodipine was the most antihypertensive agent prescribed as monotherapy and
combination therapy (34.74%). Among the study participants, 56.84% have at least one
of DTPs. Adverse drug reaction was the most frequent (47.22%), followed by ineffective
drug therapy (29.63%).

Since the potential of DTPs in T2DM patients with hypertension comorbidity is relatively
high, early identifying, resolving, and preventing drug therapy problems by the
pharmacist is needed to achieve goals of treatment. Keywords: Diabetes mellitus Drug



therapy problems Hypertension Management therapy Type 2 Diabetes INTRODUCTION
Diabetes Mellitus (DM) has become a popular chronic disease worldwide. The
prevalence of DM is 8.8% globally and 8.6% in Southeast Asia.

It has been increasing rapidly in low- and middle-income countries (Dunning et al.,
2014). Based on a national survey, in the year 2030 number of DM cases Indonesia
estimated about 21.3 million (Ministry of Health of the Republic of Indonesia, 2018).
Uncontrolled DM treatment is a serious problem that might be caused by microvascular
and macrovascular complications (Chawla et al.,

2016; Cade, 2008) and death (American Diabetes Association, 2015). Cardiovascular
disease (CVD) is the leading cause of death in patients with diabetes mellitus (Benjamin
et al., 2017). Health problems in many developing countries are in epidemiology
transition where chronic Non-Communicable Diseases (NDCs) are major public health
concerns due to the enormous financial burden associated with these diseases.

Diabetes mellitus and hypertension were top the list of NDCs, these two chronic
diseases are the most important risk factor for cardiovascular diseases (Bolarinwa et al.,
2018). Hypertension is the most common disease comorbidity with diabetes. The
presence of hypertension with diabetes increases in mortality and drug therapy
problems worldwide, with a greater risk in developing countries (Petrie et al.,

2018; James et al., 2014). Hypertension and type 2 diabetes mellitus (T2DM) called
“lethal duo” which increases the risk of cardiovascular disease 2- to 4-fold over both
diseases themselves, such as heart attack, stroke, ischemic heart disease, and
microvascular complications (Farsky et al., 2018).

Multiple medical conditions have been shown to contribute to drug therapy problems
(DTPs) (Gangwar et al., 2014). Similarly, T2DM patients with hypertension often use
polypharmacy medication and this may lead to the occurrence of drug therapy
problems. Studies show that the number of DTPs per patient linearly increases with the
increase in the number of medicines used (Abdulmalik et al., 2019).

Several studies in some countries such as Malaysia, Ethiopia, and Nigeria about DTPs in
T2DM with hypertension have shown that each diabetes patients experienced at least
one of drug therapy problems (Huri & Wee, 2013; Yimama et al., 2018; Argaw et al.,
2019; Hussen & Daba, 2017; Ayele et al., 2018; Ogbonna et al.,, 2014). Drug therapy
problems may lead to elevating morbidity, disability, mortality, health care cost, low
adherence, and prolonged hospitalization (Nivya et al.,



2015; Claydon-Platt et al., 2012). In Indonesia, hypertension is a common comorbidity in
T2DM patients. However, Indonesia has no adequate and comprehensive studies on
DTPs, particularly among T2DM patients with hypertension comorbidity. The aims of this
study are to determine pattern prescription of antidiabetic and antihypertensive agents,
to assess the prevalence of potential drug therapy problems, and to identify determine
of drug therapy problems among T2DM patients with hypertension comorbidity.

MATERIALS AND METHODS This is a retrospective cross-sectional study design that was
conducted in the inpatient ward of secondary care hospital in West Java Indonesia. This
study has approval by the hospital education and ethics committee No.
100/DIR/RSAB-BKS/1/2015. A total of 190 patients who admitted to the hospital from
January until December 2014 and meet the inclusion criteria. The inclusion criteria were:
1.

A dult patient (= 40 years old ) 2. Diagnosed T2DM with hypertension comorbidity 3.
Prescribed at least one antidiabetic agent and antihypertensive agent The exclusion
criteria are patients with the pregnant condition. Data collected from the medical record
and the prescriptions of T2DM with hypertension comorbidity.

The identified of DTPs was classified based on pharmaceutical care practice the third
edition were: 1. Unnecessary drug therapy 2. Need additional drug therapy 3. Ineffective
drug therapy 4. Dosage too low 5. Dosage too high 6. Adverse drug reaction 7.
Non-adherence/non -compliance (Cipolle et al., 2012). This study was performed a
descriptive analysis of demographic characteristics, pattern prescriptions antidiabetic
and antihypertensive agents, as well as type and cause of DTPs. RESULTS AND
DISCUSSION Demographic characteristics As many as 190 patients included in this
study. More than half of the patients were female (53.68%).

The age range of the majority of patients was 50-59 years (46.84%), followed by 60-69
years (30.53%), 40-49 years (12.10%), 70-79 years (8.95%), and more than 80 years
(1.58%). These results were in the line with Zazuli et al. (2017) and Ayele et al. (2018)
who reported majority T2DM patients with hypertension comorbidity were female and
age range under 56 years old. Contrasting to Yimama et al.

(2018) and Argaw et al. (2019) who reported that majority T2DM patients and
hypertension comorbidity were males. This result pointed risk of hypertension disease in
T2DM patients equally between each gender. Prescription patterns of antidiabetic and
antihypertensive agents Among the participants, only 26.84% received monotherapy
antidiabetic.



Of the total participants, 73.16% received between two until five antidiabetic agents.
Metformin (63.16%) followed by glimepiride (46.84%) were the most frequently
antidiabetic agents prescribed as monotherapy and combination with other antidiabetic
agents, as presented in Table I. This result supported by Yimama et al. (2018), Argaw et
al. (2019), Ayele et al. (2018), and Ogbonna et al.

(2014) who reported metformin as the most antidiabetic agent prescribed for
monotherapy or combination. This study contrasts with Zazuli et al. (2017) who reported
insulin was the most prescribed as monotherapy and combination. Polypharmacy
antidiabetic prescriptions are one of the factors identified to influence non-adherence in
T2DM patients with hypertension (Atinga et al., 2018).

Table I. Patterns prescription of antidiabetic agents in T2DM with hypertension (n = 190)
Variable category N (%) Number of prescription Monotherapy 51 (26.84) 2 antidiabetic
agents 90 (47.37) 3 antidiabetic agents 35 (18.42) 4 antidiabetic agents 10 (5.26) 5
antidiabetic agents 4 (2.11) Type of antidiabetic agents Metformin* 120 (63.16)
Glibenclamide 10 (5.26) gliquidone 31 (16.32) Glimepiride* 89 (46.84) Pioglitazone 2
(1.05) Acarbose 7 (3.68) Linagliptine 36 (18.95) Sitagliptine 43 (22.63) Vidagliptine 14
(7.37) Insulin 15 (7.89) Combined antidiabetic agents Acarbose + Glimepiride 2 (1.05)
Acarbose + Glimepiride + Linaglibtin 1 (0.53) Acarbose + Glimepiride + Metformin 2
(1.05) Gliquidone + Glimepiride + Metformin + Linaglibtin 1 (0.53) Gliquidone +
Linaglibtin 2 (1.05) Gliquidone + Sitaglipin 2 (1.05) Gliquidone + Metformin + Linaglibtin
4 (2.11) Gliquidone + Metformin + Linaglibtin + Sitaglipin + Vidaglibtin 4 (2.11)
Glimepiride + Metformin + Linaglibtin 6 (3.16) Glimepiride + Metformin + Sitaglipin 8
(4.21) Glimepiride + Metformin + Vidaglibtin + Sitaglipin 4 (2.11) Glimepiride +
Metformin + Linaglibtin + Sitaglipin 4 (2.11) Glimepiride + Linaglibtin 5 (2.63)
Glimepiride + Sitaglipin 2 (1.05) Glimepiride + Pioglitazon 1 (0.53) Metformin +
Glibenklamid 4 (2.11) Metformin + Glimenklamid + Glimepiride 4 (2.11) Metformin +
Gliquidone 6 (3.16) Metformin + Gliquidone + Glimepiride 6 (3.16) Metformin +
Glimepiride 37 (19.47) Metformin + Linaglibtin 6 (3.16) Metformin + Sitaglipin 10 (5.26)
Metformin + Vidaglibtin 4 (2.11) Insulin + Acarbose 1 (0.53) Insulin + Gliquidone 3 (1.68)
Insulin + Gliquidone + Linaglibtin 1 (0.53) Insulin + Glimepiride + Metformin 2 (1.05)
Insulin + Glimepiride + Metformin + Sitaglipin 1 (0.53) Insulin + Metformin 5 (2.63)
Insulin + Metformin + Sitaglipin 1 (0.53) * The most prescribed antidiabetic agents
Hypertension is a common comorbidity in diabetic patients, and adequate blood
pressure control significantly reduces the risk of macrovascular and microvascular
complications. More than half of the participants (63.26%) received more than one
antihypertensive agent.

This study is in line with Hussen et al. (2017) who reported more than half of patients



(62.7%) received a combination of two or more antihypertensive drugs. Amlodipine
(34.74%) followed by furosemide (17.90%), candesartan (16.84%), captopril (13.68%),
and bisoprolol (12.63%) were the five most prescribed antihypertensive agents, as
shown in Table II. This result is supported by Zazuli et al.

(2017) who reported amlodipine to be the most prescribed antihypertensive agent in
diabetic patients with hypertension. However, these results contradict with study by
Yimama et al. (2018), Argaw et al. ( 2019), and Ayele et al. (2018) who reported enalapril
as the most commonly prescribed antihypertensive drug. This study also contrasts with
Hussen et al.

(2017) who reported the most commonly prescribed antihypertensive medication was
hydrochlorothiazide (41.4%). These results confirm that country differences play a very
important role in the most prescribed type of antihypertensive agents. The target blood
pressure in T2DM with hypertension is 130/80 mmHg. Initial treatment for T2DM
patients depends on the severity of hypertension.

Those who have blood pressure between 140/90 to 159/99 mmHg should start with
monotherapy. Angiotensin-converting enzyme (ACE) inhibitors or Angiotensin II
receptor blockers (ARB) are recommended as initial treatment in diabetic patients with
hypertension. For patients with blood pressure =160 /100 mmHg, initial therapy with
two antihypertensives is recommended.

However, the use of both ACE inhibitors and ARBs in combination is not recommended
due to increased side effects such as hyperkalemia, syncope, and acute kidney injury (de
Boer et al., 2017). The combination of ACE inhibitors or ARBs with calcium- channel
blockers (CCBs) is preferred for nephroprotective, angioprotective, and metabolic
effects.

This drug is used for normotensive T2DM patients for albuminuria, retinopathy, and
stroke prevention (Farsky et al., 2018). Table II. Patterns prescription of antihypertensive
agents in T2DM with hypertension (n = 190) Variable category N (%) Number of
prescription Monotherapy 85 (44.74) 2 anti-hypertension agents 71 (37.37) 3
anti-hypertension agents 22 (11.58) 4 anti-hypertension agents 10 (5.26) 5
anti-hypertension agents 2 (1.05) Type of antihypertensive agents Captopril* 26 (13.68)
Ramipril 3 (1.58) Candesartan* 32 (16.84) Irbesartan 8 (4.21) Telmisartan 8 (4.21)
Valsartan 5 (2.63) Furosemide* 34 (17.90) Bisoprolol* 24 (12.63) Amlodipine* 66 (34.74)
Diltiazem 3 (1.58) Atenolol 1 (0.53) Carvedilol 6 (3.16) Hydrochlorothiazide 1 (0.53)
Losartan 1 (0.53) Spironolakton 6 (3.16) Nifedipin 6 (3.16) Popranolol 1 (0.53) Combined
antihypertensive agents Amlodipine + Atenolol 1 (0.53) Amlodipine + bisoprolol 9 (4.74)



Amlodipine + Bisoprolol + Furosemida 1 (0.53) Amlodipin + Bisoprolol + Irbesartan +
Captopril 2 (1.05) Amlodipin + Bisoprolol + Candesartan + Ramipril 1 (0.53) Amlodipin +
Bisoprolol + Captopril 2 (1.05) Amlodipin + Furosemida Injection 4 (2.11) Amlodipin +
Furosemida 2 (1.05) Amlodipin + Irbesartan 6 (3.16) Amlodipin + Candesartan 8 (4.21)
Amlodipin + Irbesartan + Spironolakton 1 (0.53) Amlodipin + Candesartan + Bisoprolol
1 (0.53) Amlodipin + Candesartan + Furosemida 1 (0.53) Amlodipin + Captopril 11 (5.79)
Amlodipin + Captopril + Furosemid 1 (0.53) Amlodipin + Captopril + Losartan 1 (0.53)
Amlodipin + Captopril + Nifedipin 1 (0.53) Amlodipin + Carvedilol + Furosemid 1 (0.53)
Amlodipin + Propranolol 1 (0.53) Amlodipin + Telmisartan + Furosemid Injection 1
(0.53) Amlodipin + Valsartan 3 (1.58) Bisoprolol + Diltiazem 1 (0.53) Bisoprolol +
Furosemid Injection 3 (1.58) Bisoprolol + Furosemida Injection + Telmisartan 2 (1.05)
Bisoprolol + Irbesartan 1 (0.53) Bisoprolol + Candesartan 1 (0.53) Bisoprolol +
Candesartan + Furosemida 1 (0.53) Bisoprolol + Candesartan + Furosemida +
Furosemida Injection 1 (0.53) Bisoprolol + Candesartan + Furosemida + Spironolakton 1
(0.53) Bisoprolol + Carvedilol + Candesartan + Furosemida + Furosemida Injection 1
(0.53) Bisoprolol + Candesartan + Nifedipine 1 (0.53) Bisoprolol + Captopril 5 (2.63)
Bisoprolol + Captopril + Furosemida Injection 1 (0.53) Bisoprolol + Captopril +
Nifedipine 2 (1.05) Bisoprolol + Captopril + Nifedipine + Irbesartan + Diltiazem 1 (0.53)
Bisoprolol + Ramipril 1 (0.53) Bisoprolol + Telmisartan 1 (0.53) Furosemida injection +
Furosemida + Carvedilol + Spironolakton 1 (0.53) Furosemida injection + Captopril 1
(0.53) Furosemida injection + Telmisartan 1 (0.53) Furosemida + Candesartan 1 (0.53)
Furosemida + Spironolakton + Carvedilol 1 (0.53) Irbesartan + Nifedipin 1 (0.53)
Candesartan + Furosemida injection 2 (1.05) Candesartan + Furosemida + Furosemida
injection 1 (0.53) Candesartan + Captopril 2 (1.05) Candesartan + Nifedipine 1 (0.53)
Candesartan + Valsartan + Furosemida + Spironolakton 2 (1.05) Captopril + Furosemida
innjection 1 (0.53) Captopril + Irbesartan + Furosemida injection 1 (0.53) Captopril +
Telmisartan + Furosemida 1 (0.53) Captopril + Nifedipine 1 (0.53) Ramipril + Furosemida
injection 1 (0.53) Furosemida + Spironolakton 1 (0.53) Telmisartan + Carvedilol +
Furosemida + Furosemida injection 1 (0.53) Valsartan + Hydrochlorothiazide 1 (0.53)
Valsartan + Carvedilol 1 (0.53) * The most prescribed antihypertensive agents Treatment
of diabetes with comorbid hypertension in COVID-19 At present, in the condition of the
pandemic novel coronavirus 2019 (COVID-19), diabetic comorbidities are one of the risk
factors for hospitalization and death due to COVID-19.

Diabetes was a comorbidity in 22% of non-survivors in a study of 52 intensive care
patients (Yang et al., 2020). Other comorbidities such as hypertension in about 20% of
cases, cardiovascular disease (16%), and lung disease (6%) are other common
comorbidities (Ruan et al., 2020; Wu et al., 2020; Li et al., 2020).

In fact, patients with T2DM are at high risk for infection and suffer severe symptoms of



COVID-19, including bacterial pneumonia which can be reduced through good blood
glucose control (Critchley et al., 2018). Basal-bolus insulin or insulin pump therapy will
be preferred in T2DM patients to avoid hyperglycemia and ketoacidosis. It also requires
monitoring of blood glucose levels and setting insulin doses to prevent hypoglycemia
(Apicella et al., 2020).

The other most common comorbidities in COVID-19 patients besides diabetes are
hypertension. Both of these diseases are often treated with ACE inhibitors and ARBs.
COVID-19 binds to target cells via angiotensin-converting enzyme 2 (ACE2) expressed in
epithelial cells in the lungs, blood vessels, and in the intestine (Wan et al., 2020). Patients
treated with ACE inhibitors and ARBs showed an increase in the number of ACE2 (Li et
al., 2017).

Therefore, there are two hypothetical drugs of choice in comorbid hypertension in
COVID-19 infections. Hypothesis by Fang et al. (2020) suggests that COVID-19 patients
with hypertension, diabetes, and cardiovascular disease treated with ACE inhibitors and
ARBs should monitor ACE2 counts or consider other antihypertensives, CCBs as
therapies that are known to not increase the amount of ACE2 expressed and their
activities because it can be an appropriate alternative depending on the patient's
condition. Another hypothesis by Singh et al.

(2020) emphasize because of the lack of evidence for the benefits or dangers of using
ACE inhibitors and ARBs in patients with diabetes and hypertension with COVID-19, it
makes sense for patients to continue using both. This is the following recommendation
by the European Society of Cardiology, Hypertension Canada, The Canadian
Cardiovascular Society, the UK Renal Association, the International Society of
Hypertension, the European Society of Hypertension, and the American Heart
Association.

Drug therapy problems Among the participants, more than half of the participants
(56.84%) have at least one of DTPs. The number of DTPs finding is lower than Yimama et
al. (2018) and Shareef et al. (2015), where 82% and 71.1% of participants at least had
one of DTPs, respectively. A total of 108 DTPs was identified across the six categories as
presented in Table IIl. Adverse drug reaction was the highest 51 cases (47.22%), followed
by ineffective drug therapy 32 cases (29.63%), unnecessary drug therapy 19 cases
(17.6%), as well as need additional therapy, dose too low, and dose too high, each of
them with two cases (1.85%). These study findings supported by Nazilah et al.

(2017), Lira et al. (2017), and Hartuti et al. ( 2019), which highlighted adverse drug
reaction and drug interaction as most common DTPs occurred during polypharmacy



treatment prescribed. Potential adverse drug reaction event in the combination of
medications treatment higher than single medication treatment.

This study contrasting to another study who reported the most common drug therapy
problems was the need for additional drug therapy (Yimama et al., 2018; Argaw et al.,
2019; Hussen et al.,, 2017). Percentage of DTP events in this study is visualized in Figure
1. Table III. Causes of DTPs among T2DM with hypertension in hospital setting (n= 108)
Category of DTPs Causes of DTPS Frequency (%) Adverse drug Drug interaction 32
(29.63) reaction Contraindication 19 (17.59) Ineffective drug therapy Not the most
effective for medical problem 32 (29.63) Unnecessary drug therapy Not valid medical
indication for the drug therapy at this time 19 (17.60) Need additional therapy To attain
synergistic/ additive effect 2 (1.85) Dosage too low Dosage regime not frequent enough
2 (1.85) Dosage too high Dosage regime too frequent 2 (1.85) Figure 1.

Percentage of DTP events Among these DTPs, adverse drug reactions were the most
common DTP category (47.22%). The possible causes of this DTPs were drug interaction
(29.63%) and contraindications (17.59%). Potential drug interactions include antidiabetic
and antibiotic, antihypertensive and antifungal, and fellow antihypertensive.

Drug interactions may occur in the pharmacokinetic phase caused by inhibitory
metabolic mechanisms. Possible side effects are an increased risk of heart blockage and
an increased effect of hypoglycemia (Baxter, 2009). The possible drug interactions that
occur are presented in Table IV. Table IV.

Determinant of drug-drug interaction in T2DM patients with hypertension (n= 32)
Drug-drug interaction Mechanism Category N Glimepiride- Levofloxacin/ Moxifloxacin
Potential to elevate hypoglycemia effect Pharmacokinetics 12 Amlodipine-Fluconazole
Decrease amlodipine metabolism, might be increase risk of heart block
Pharmacokinetics 3 Atenolol-Amlodipine Increase risk of heart block Pharmacokinetics 1
Bisoprolol-Diltiazem Increase risk of heat block Pharmacokinetics 1
Bisoprolol-Nifedipine Increase risk of heart block Pharmacokinetics 2 Bisoprolol-Insulin
Potential to elevate hypoglycemia effect Pharmacokinetics 3 Ramipril-Spironolacton
Potential to elevate hypoglycemia effect Pharmacokinetics 1 Bisoprolol-Amlodipine
Increase risk of heart block Pharmacokinetics 9 In this study, ineffective drug therapy
(29.63%) and unnecessary drug therapy (17.60%) were the second and third most
potential DTPs, respectively.

Ineffective drug therapy was found in 32 T2DM patients with hypertension who received
furosemide because the antihypertensive treatment might be involved in glucose
tolerance. Meanwhile, the drug of choice for hypertension with diabetes based on



guidelines recommends the use of ACE inhibitors or ARBs or non-dihydropyridine CCBs
(James et al., 2014). Unnecessary drug therapy in 10 patients who received antibiotics
and nine patients received gastrointestinal drugs without clear indications.

Need additional therapy, the dose is too low, and the dose is too high, each only 1.85%
of the total DTPs. This insignificant amount might be due to the study being conducted
in patients who were hospitalized, where there are better care and collaboration of
health professionals with supervised drug administration. Because of the retrospective
data source in this study, non -compliance with treatment was excluded to be assessed
in this study.

There are several limitations to this study. First, this study is not from an evaluation of
prospective structures or interviews with patients. Second, this study did not assess
treatment compliance among T2DM patients with hypertension. However, this study has
several advantages, including this research which is a pioneer in the study of DTPs
assessment in T2DM patients with hypertension.

Besides, this study proposes insights for the drug of choice in T2DM patients and
hypertension who are infected with COVID-19. CONCLUSION This study highlights the
majority of T2DM patients with comorbid hypertension who have at least one drug
therapy problem that might have an impact on treatment goals and treatment costs.

The role of pharmacists in drug management by detecting, preventing, and solving drug
therapy problems can be encouraged to deal with these problems. ACKNOWLEDGMENT
We acknowledge the head and all staffs of the Awal Bros Hospital for providing support
and facilitating the data collection.

INTERNET SOURCES:

<1% - https://bmcresnotes.biomedcentral.com/articles/10.1186/s13104-018-3785-8
<1% -
https://www.researchgate.net/publication/336200502_Drug_therapy_problems_medicati
on_adherence_and_treatment_satisfaction_among_diabetic_patients_on_follow-up_care_
at_Tikur_Anbessa_Specialized_Hospital_Addis_Ababa_Ethiopia

<1% - https://www.sciencedirect.com/science/article/pii/S0378874119306154

<1% - https://www.uts.edu.au/staff/lisa.pont

<1% - https://www.sciencedirect.com/science/article/pii/S2468125319303425

<1% -
https://www.researchgate.net/publication/234068538_Drug_related_problems_in_type_2
_diabetes_patients_with_hypertension_A_cross-sectional_retrospective_study



<1% -
https://www.ashp.org/-/media/assets/professional-development/residencies/docs/requi
red-competency-areas-goals-objectives

<1% -
https://journals.lww.com/cardiovascularendocrinology/Fulltext/2017/03000/Epidemiolog
y_in_diabetes_mellitus_and.4.aspx

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4299752/

<1% -
https://journals.aace.com/doi/10.4158/EP151126.CS?url_ver=739.88-2003&rfr_id=ori:rid:
crossref.org&rfr_dat=cr_pub%20%200pubmed

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5735623/

<1% - http://article.sapub.org/10.5923.j.ajmms.20150504.02.html

<1% - https://www.nature.com/articles/nrdp201814

<1% - https://www.hindawi.com/journals/crp/2018/8387613/

<1% -
https://www.researchgate.net/publication/10785581_Polypharmacy_and_Medication_Ad
herence_in_Patients_With_Type_2_Diabetes

<1% -
https://www.researchgate.net/publication/327854190_Determinants_of_drug-related_pr
oblems_among_ambulatory_type_2_diabetes_patients_with_hypertension_comorbidity_i
n_Southwest_Ethiopia_a_prospective_cross_sectional_study

<1% - http://pubs.sciepub.com/ajps/5/2/4/index.html

<1% -
https://www.researchgate.net/publication/270589398_Drug_Therapy_Problems_in_Patie
nts_with_Type-2_Diabetes_in_a_Tertiary_Hospital_in_Nigeria

<1% -
https://www.longdom.org/open-access/drug-therapy-problems-and-determinants-amo
ng-ambulatory-type-2-diabetes-mellitus-patients-pharmacists-intervention-in-southeas
t-et-44405.html

<1% -
https://www.dovepress.com/drug-related-problems-in-patients-with-erectile-dysfunctio
ns-and-multi-peer-reviewed-fulltext-article-TCRM

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6691519/

<1% - https://www.nejm.org/doi/10.1056/NEJM0al714919

<1% -
https://www.researchgate.net/publication/318462686_Drug-related_problems_in_Type_2
_diabetic_patients_with_hypertension_in_Cimahi_West_Java_Indonesia_A_prospective_stu
dy

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6824122/

<1% - https://europepmc.org/article/PMC/PMC6772059



<1% - https://expertscape.com/ar/asia/a/Cao%2C+Yaying

<1% -
https://www.researchgate.net/publication/323539891_AGRICULTURAL_TECHNOLOGY_A
DOPTION_AND_ITS_DETERMINANTS_IN_ETHIOPIA_A_REVIEWED_PAPER

<1% -
https://www.dovepress.com/glycemic-control-and-antidiabetic-drugs-in-type-2-diabete
s-mellitus-pa-peer-reviewed-fulltext-article-DDDT

<1% - https://www.sciencedirect.com/science/article/pii/S2529912318000785

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2827492/

<1% - https://www.science.gov/topicpages/o/one-year+surgical+outcomes.html

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5769214/

<1% - https://www.karger.com/Article/FullText/477946

<1% -
https://ijpsr.com/bft-article/drug-therapy-problems-and-their-predictors-among-hypert
ensive-patients-on-follow-up-in-dil-chora-referral-hospital-dire-dawa-ethiopia/?view=f
ulltext

<1% - https://www.idtech.com/blog/why-is-stem-important

<1% - https://care.diabetesjournals.org/content/40/9/1273

<1% - https://quizlet.com/238347637/p2-block-5-flash-cards/

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3474612/

<1% - https://care.diabetesjournals.org/content/39/Supplement_1/S60

<1% - https://injepijournal.biomedcentral.com/articles/10.1186/s40621-020-0231-x
<1% - https://www.bmj.com/content/356/bm;j.i6505.long

<1% - https://care.diabetesjournals.org/content/43/7/1382

<1% -
https://rangefo.c881.info/can-diabetes-go-away-with-weight-loss.gift?diabeteswithcan=
44463

1% -
https://www.touchendocrinology.com/insight/covid-19-infection-in-people-with-diabet
es/

1% - https://onlinelibrary.wiley.com/doi/full/10.1111/tbed.13509

<1% -
https://www.cdc.gov/library/docs/covid19/ONLY_New_Articles_23June2020_Excel.xlIsx
<1% - https://emedicine.medscape.com/article/117739-treatment

<1% - https://www.mdpi.com/2077-0383/9/5/1417/htm

<1% - https://onlinelibrary.wiley.com/doi/10.1111/joim.13101

<1% -
https://www.researchgate.net/publication/339881692_Are_patients_with_hypertension_a
nd_diabetes_mellitus_at_increased_risk_for COVID-19_infection

<1% - https://www.linguee.com/english-spanish/translation/makes+sense.html



<1% - https://erj.ersjournals.com/content/54/3/1901647

1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2989415/

<1% - https://www.hindawi.com/journals/ijpedi/2020/4323189/

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3903504/

<1% - https://www.sciencedirect.com/science/article/pii/S0939475320302878

<1% - http://www.freepatentsonline.com/y2018/0001184.html

<1% - https://onlinelibrary.wiley.com/doi/10.1002/jor.22549

<1% -
https://www.researchgate.net/publication/272336826_Drug_prescribing_patterns_for_ou
tpatients_in_three_hospitals_in_North_West_Ethiopia

<1% - https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5969734/

<1% - https://academic.oup.com/jcem/article/104/9/3939/5540926

<1% -
https://www.researchgate.net/publication/51191466_Introduction_The_role_of_pharmac
y_in_patient_education_and_counseling



