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Abstract 

Background: Hypertension and diabetes are major 

health problems worldwide. They can coexist together 

increasing the complication rates. The increased 

incidence of these complications in the Lebanese 

population reflects a poor disease control, consequently 

increased risk of death. 

 

Objective: The aim of this study was to assess 

Lebanese physicians’ compliance to international 

guidelines and their control on diabetes and 

hypertension. 

 

Methods: Retrospective cross-sectional study was 

conducted on 750 Lebanese patients randomly selected 

from 6 university hospitals from January 2014 to 

August 2015. Patients were divided according to their 

medical history: 252 hypertensive, 249 diabetic, 249 

both hypertensive and diabetic. All patients had target 

organ damages and were admitted to the hospitals. 
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Results: Our study showed the overuse of beta blockers 

in hypertensive and diabetic patients, while neglecting 

lifestyle modifications and the drug of choice for special 

populations. A proportion of 7% of hypertensive 

patients in the Lebanese population were untreated for 

their hypertension. The first line treatment for diabetic 

patients was respected in most of the patients. However, 

results showed those with diabetes were not properly 

controlled. Aspirin was only used in half of the patients, 

though all of them were high-risk with target organ 

damages. 

 

Discussion: Results from this study in Lebanon indicate 

the absence of adherence to guidelines by the Lebanese 

physicians, especially in the management of 

hypertension where beta blockers were overused, in 

addition to the absence of control of diabetes and 

hypertension, which may be due to physicians’ non 

adherence to guidelines or patients’ noncompliance to 

medications. 

 

Keywords: Hypertension; Diabetes; Lebanon; Target 

organ damage; Guidelines; Treatment 

 

1. Introduction 

Hypertension (HTN) and Diabetes (DM) are major 

health problems worldwide. They can coexist together 

increasing the complication rates [1]. Many studies and 

researches were conducted to evaluate their 

complications, to find the best tools for diagnosis and 

management, to establish international guidelines to 

control them, and to assess physicians’ adherence to 

these guidelines. A study conducted on six hundred 

Lebanese physicians showed that their compliance with 

clinical practice guidelines was not always present [2]; 

another one showed poor agreement between the 

Seventh Report of the Joint National Committee on 

Prevention, Detection, Evaluation, and Treatment of 

High Blood Pressure (JNC VII) guidelines and clinical 

practice [3]. As for DM, the International DM 

Management Practice Study (IDMPS) demonstrated that 

Lebanese patients, with glycemic control reaching 

29.6% only, were not adequately controlled or followed 

up, and further studies are to be done to evaluate 

adherence to international guidelines [4]. 

 

Unfortunately, there is a perception that physicians are 

doing an incomplete job in treating HTN and DM 

despite the availability of effective well-tolerated 

therapy [5]. This is highly critical since the presence of 

any of the four markers of organ damage, that are micro 

albuminuria, increased pulse wave velocity, left 

ventricular hypertrophy (LVH) and carotid plaques, can 

predict cardiovascular mortality independently, and this 

risk increases with the number of damaged organs [6]. 

Moreover, the adherence to management and self-care 

measures is sub-optimal resulting in high complication 

rates [7], the most common being heart disease by 

27.8% [7]. 

 

There is an alarming prevalence of DM and pre-DM in 

the Lebanese population [8] along with an increased risk 

of cardiovascular diseases [9], which is a major 

manifestation of target organ damages (TOD) along 

with kidney disease. The increased incidence of these 

complications in the Lebanese population may reflect a 

poor control of HTN and DM, and consequently 

increased risk of death. There is no specific study in 

Lebanon regarding the adherence of Lebanese 

physicians to the international guidelines for HTN and 

DM in patients with TOD and/or previous 

cardiovascular diseases, whether the strategy they 

follow is based on guidelines or not, or whether it is 

successful in controlling patients’ blood pressure (BP) 

and glycaemia and ongoing organ damage. It is still 

unknown if the international guidelines should be 

adapted to the Lebanese population or be modified in 

order to help Lebanese physicians achieve ultimate 
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goals and improve patients’ management. Accordingly, 

we conducted a study to assess Lebanese physicians’ 

compliance to international guidelines and their control 

on DM and HTN. 

2. Methods 

A cross-sectional retrospective multicentric study was 

conducted where 750 Lebanese patients were included. 

Patients were randomly selected from 6 hospitals: the 

academic Beirut Governmental University Hospital, 

Sacré-Coeur Hospital, Lebanese Geitaoui Hospital, 

Middle East Institute of Health-Bsalim Hospital, 

Mount-Lebanon Hospital, and Notre Dame du Liban 

Hospital, from January 2014 to August 2015.  Certainly, 

before beginning our study, a document was sent to 

these hospitals requesting approval to access patients’ 

files by the ethics committee in these hospitals. Data 

was then collected and patients were divided into three 

different groups based on the information retrieved from 

their previous medical history section in their medical 

file. 

Group 1: consisted of 252 patients known to have HTN. 

Group 2: consisted of 249 patients known to have DM. 

Group 3: consisted of 249 patients known to have both 

HTN and DM. 

 

2.1 Inclusion criteria 

- Patients should be hypertensive and have one or more 

of the TOD and/or previous cardiovascular diseases 

(CVD).  

- Patients should be diabetic and have one or more of 

TOD and/or previous CVD.  

- Patients should be diabetic and hypertensive and have 

one or more of the TOD and/or previous CVD.  

NB: The TOD are LVH, asymptomatic atherosclerosis, 

microalbuminuria, renal dysfunction 

 

2.2 Exclusion criteria 

Patients with no HTN and/or no DM, no TOD and no 

CVD were excluded from the study. 

 

2.3 Data collection 

Collection of data started in January 2014 and ended in 

August 2015. For each patient, a case report form was 

filled out including demographic parameters, treatment 

options, and biologic values. 

 

2.4 Statistical analysis  

Data analysis was completed using SPSS version 22. 

Descriptive statistics were used to calculate the 

frequency, mean and standard deviation (SD) of the 

continuous variables and the frequency and percentages 

of the nominal variables. Bivariate analysis was used to 

assess the correlation between the study Groups and all 

the study variables using Chi-Square Test, Fisher’s 

Exact Test, Student t-test and ANOVA test. Two-sided 

p-values were calculated in all tests, with statistical 

significance set at p<0.05. 

 

3. Results  

3.1 Demographic characteristics 

The study included 750 people, 420 (56%) men and 330 

(44%) women. The most common age group for men 

and women are 60-69 and 70-79 respectively (Table 1). 

 

3.2 Non-Pharmacological treatment 

Salt restriction was the most common non-

pharmacological treatment advised to patients (45.5%), 

followed by a diet rich in fruits and vegetables (12.7%), 

alcohol restriction (8.5%), physical activity (4%) and 

weight loss (3.9%). Salt restriction and physical activity 

have statistically significant differences between the 

diabetic group and the other groups (Figure 1). Indeed, 

salt restriction was significantly more advised to 

patients of group 1 (HTN) (40.7%, p< 0.05) and group 3 

(both HTN and DM) (44.5%, p< 0.05) compared with 

patients of group 2 (DM) (14.6%). However, there was 

no statistical difference for salt restriction advised 

between patients of group 1 and 3. This shows that 
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compared with DM patients, those with HTN or with 

both HTN and DM were highly and equally advised to 

restrict salt intake (Figure 1). On the contrary, physical 

activity was significantly more advised to patients of 

group 2 (56.6%) compared with patients of group 1 

(20.0%) and group 3 (23.3%). However, there was no 

statistical difference for physical activity advised 

between patients of group 1 and 3. This shows that 

compared with patients with HTN or with both HTN 

and DM, those with DM were highly advised to perform 

a physical activity (Figure 1). 

 

3.3 Pharmacological treatment 

3.3.1 Anti-diabetes: The study included 498 patients 

with DM and with both DM and HTN (groups 2 and 3, 

respectively). The most commonly used anti-DM drugs 

were biguanides (59.2%), followed by sulfamides 

(39.8%), insulin (31.1%), DPP-4 inhibitors (21.7%), and 

glinides (4.8%). These 4 drugs showed statistically 

significant differences between both diabetic groups 

(Figure 2A). Compared with group 3 patients (DM and 

HTN), group 2 patients (DM) were using more 

significantly Biguanides (54.3%, p<0.05), Sulfamides 

(50.5%, p<0.05), and DDP-4 Inhibitor (53.7%, p<0.05). 

Compared with DM patients, those suffering from both 

DM and HTN were mostly prescribed to use Insulin 

(55.48%, p<0.05) and Glinides (58.33%, p<0.05) 

(Figure 2A). 

 

3.3.2 Antihypertensive-Cardiovascular: The most 

common used antihypertensive and/or cardiovascular 

drugs were beta blockers BB (50.4%), followed by 

diuretics (42.5%), calcium channel blockers CCB 

(23.3%), angiotensin II antagonists ARB (22.8%), 

angiotensin converting enzyme inhibitors ACEI 

(20.7%), and mineralocorticoid receptor antagonists 

(MCRA) (5.5%). Various other drugs (e.g. peripheral 

vasodilators) were used in 27.1% of all patients. The 

following drugs have statistically significant differences 

between the diabetic group and other 5 drugs’ types: 

BB, diuretics, CCB, ARB, ACEI (Figure 2B). Apart 

from CCB that were used only by patients of groups 1 

and 3, all other 4 drugs’ types were significantly more 

prescribed for patients of groups 1 and 3 compared with 

patients of group 2. There was no statistical significance 

between the use of these 4 drugs' types in patients of 

groups 1 & 3. 

 

3.3.3 Other drugs: The most common hypolipidemic 

drugs used were statin (43.2%), followed by fibrate 

(5.7%), and ezetimibe (0.7%). A proportion of 58.8% of 

patients were on aspirin during the study, 28.3% were 

on other antiplatelets, and 7.2% on anticoagulants. 

Fibrates were more significantly prescribed for patients 

having both HTN and DM compared with DM patients 

or HTN patients; AVK were more prescribed for 

patients having both HTN and DM compared with DM 

patients. (Figure 2C).  

 

3.3.4 Overall treatment: The study included 502 

patients with HTN and with both DM and HTN (groups 

1 and 3). Monotherapy was used in 46% of patients 

suffering from HTN and both from HTN and DM. 

Monotherapy was significantly more used in patients 

with HTN (37.2%, p< 0.05) and with both DM and 

HTN (36.7%, p< 0.05)) compared with patients with 

DM (25.9%).  Combination therapy consisting of 

diuretic + ARB, diuretic + CCB, diuretic + ACEI, ARB 

+ CCB, CCB + ACEI or BB + CCB was used in 53.5% 

of patients suffering from HTN and from both HTN and 

DM. Combination therapy was significantly more used 

in patients with HTN (46.8%, p< 0.05) and with both 

DM and HTN (50.9%, p< 0.05)) compared with patients 

with DM (2.2%). A total of 35 (7%) patients received 

no treatment at all. Contraindicated combinations (e.g. 

ARB with ACEI) were seen in 5 patients (Figure 2D). 
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3.3.5 Treatment for selected populations: The study 

included 130 elderly people with isolated HTN, of 

which 23 (17.7%) were treated by CCB and diuretics 

(p< 0.05 between both hypertensive groups 1 & 3). A 

total of 163 (32.7%) out of 498 diabetic patients 

received ARB or ACEI; however, this treatment was 

more significantly (95.1%, p<0.05) prescribed for 

patients of group 3, compared with patients of group 2 

(4.9%). ACEI were also used in 67 (18.8%) out of 357 

patients with nephropathy or proteinuria in patients of 

group 1 (37.3%, p<0.05) and 3 (55.2%, p< 0.05), 

compared with patients of group 2 (7.5%). In addition, 

the study included 33 patients with stroke and SBP 

ranging between 140 and 159mmHg, out of which 30 

(90.9%) received antihypertensive medications; patients 

of group 3 were prescribed more antihypertensive 

medications than patients of group 2 (56.7 % vs 6.7%, 

p< 0.05) (Table 2). A total of 57 (69.5%) out of 82 

patients with both HTN and myocardial infarction were 

on BB, 60 (18.2%) out of 329 patients with both HTN 

and coronary artery disease were on BB and CCB. The 

study found 104 people with both DM and systolic heart 

failure, out of which 12 (11.5%) were on ACEI and BB. 

Patients with heart failure that were already on BB and 

ARB or ACEI received MCRA in 44.4% of cases (8 out 

of 18) (Table 2). 

 

3.4 Disease control 

3.4.1 Biology: Many parameters were extracted from 

the patients’ medical files, such as glycemia, HbA1C, 

Total cholesterol, LDL, HDL, triglycerides, creatinine, 

and microalbuminuria. The average fasting blood 

glucose was 159 mg/dl for the population; 103 mg/dl for 

the hypertensive group, 187 mg/dl for both diabetic 

groups (p<0.05 group 1 vs groups 2 & 3). Glycosylated 

hemoglobin was in average 7.4% for the population; 

HbA1C was significantly (p<0.05) higher in the diabetic 

group (8.28%) compared with the hypertensive group 

(5.48%) and the hypertensive and diabetic group 

(7.88%). There was also a statistical difference between 

groups 1 and 3.  Total cholesterol, LDL, triglycerides 

and microalbuminuria in the population were 171.38 

mg/dl, 102.55 mg/dl, 193.64 mg/dl, and 384.9 mg/24h 

respectively, with absence of statistical difference 

among all groups of patients. Average levels of HDL 

cholesterol were 37.02 mg/dl, but were significantly 

lower in DM patients (34.12 mg/dl, p<0.05) and DM 

and HTN patients (36.62 mg/dl, p< 0.05) compared with 

the levels of HDL in patients with HTN (40.18 mg/dl). 

The average person had a creatinine of 1.28 mg/dl. The 

highest levels of creatinine were present in patients of 

group 3 (1.43 mg/dl) and this was statistically 

significant (p<0.05) when compared with creatinine 

levels of group 1 (1.11 mg/dl) and group 2 (1.32 mg/dl). 

Patients of group 3 had also higher levels of creatinine 

with the ones of patients of group 2 (p<0.05). These 

results showed that 1) Glycemia was mostly increased 

in diabetic patients; 2) HDL cholesterol was 

significantly decreased in diabetic patients; 3) HbA1C 

levels were significantly increased in DM patients and 

those with both HTN and DM , but the co-presence of 

HTN with DM may decrease levels of HbA1C when 

compared with those of patients with DM only; 4) 

Creatinine levels were increased in patients with DM 

and HTN and even more when both conditions (DM and 

HTN) were present simultaneously (Table 3). 

 

3.4.2 Outcome following guidelines: Out of 750 

patients included in our study, a total of 703 (93.7%) 

were on treatment for their HTN and/or DM. A 

proportion of 97.2% of patients with HTN received 

treatment for their condition and/or cardiovascular 

problems. This percentage was significantly higher than 

patients with DM (93.2%, p<0.05) and those with both 

HTN and DM (90.8%, p<0.05). In our study, blood 

pressure (BP), glycemia, and overall controls were 

defined following the guidelines (10, 11) such as for: 

Patients of group 1: SBP < 140mmHg and DBP < 90 
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mmHg; Patients of groups 2 and 3: SBP < 140 mmHg 

and DBP < 85 mmHg and fasting blood sugar (FBS) < 

120 mg/dl or HbA1c < 7%). Our results showed that BP 

was controlled in 62.8% of all patients, and 56.1% of 

hypertensive patients. Glycemia was controlled in 

30.7% of diabetic patients. Overall control was seen in 

33.6% of the population, with statistically better overall 

control in patients with HTN (59.5%, p<0.05), 

compared with DM patients (22.08%) and with both 

HTN and DM patients (18.9%) (Table 4). 

 

Age 30-39 40-49 50-59 60-69 70-79 80-89 90-99 

Male 4 36 79 115 110 69 7 

Female 1 16 53 71 93 77 19 

 

Table 1: Age-Gender Correlation of the Population. 

 

 

Population (N=750); Group 1: HTN (N=252); Group 2: DM (N=249); Group 3: HTN & DM (N=249). *: p < 0.05 

group 1 vs group 2; “: p< 0.05 group 1 vs group 3; ^: p< 0.05 group 2 vs group 3 

 

Figure 1: Non Pharmacological Treatment. 
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Population (N=750); Group 1: HTN (N=252); Group 2: DM (N=249); Group 3: HTN & DM (N=249). *: p<0.05 group 1 vs 

group 2; “: p< 0.05 group 1 vs group 3; ^: p< 0.05 group 2 vs group 3; Monotherapy: Diuretic, BB, ACEI or ARB; Combination 

therapy: Diuretic + ARB, diuretic + CCB, diuretic + ACEI, ARB + CCB, CCB + ACEI or BB + CCB; Contra-indicated 

combinations: ARB + ACEI. 
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Figure 2: Pharmacological Treatment (A) Anti-DM; (B) Antihypertensive-Cardiovascular; (C) Other; (D) Overall treatment. 

 

CONDITION TREATMENT N TREATED 

Population Group 1 Group 2 Group 3 

Elderly (age≥65) with Isolated 

HTN (SBP≥140 and 

DBP<90)" 

CCB + diuretic 130 23 (17.7%) 9 (39.1%) 0 14 (60.9%) 

Diabetic ^ ACEI or ARB 498 163 (32.7%) 0 8 (4.9%) 155 (95.1%) 

Nephropathy or Proteinuria*^ ACEI 357 67 (18.8%) 25 (37.3%) 5 (7.5%) 37 (55.2%) 

Stroke and SBP 140-159 ^ Antihypertensive 

medications 

33 30 (90.9%) 11 (36.7%) 2 (6.7%) 17 (56.7%) 

HTN + MI BB 82 57 (69.5%) 31 (54.4%) 0 26 (45.6%) 

HTN + CAD BB + CCB 329 60 (18.2%) 29 (48.3%) 0 31 (51.7%) 

DM + Systolic HF (EF < 40%) ACEI + BB 104 12 (11.5%) 0 4 (33.3%) 8 (66.7%) 

HF (EF < 35%) on (ARB or 

ACEI) and BB 

MCRA 18 8 (44.4%) 4 (50.0%) 0 4 (50.0%) 

Group 1: HTN; Group 2: DM; Group 3: HTN & DM. *: p<0.05 group 1 vs group 2; “: p<0.05 group 1 vs group 3; ^: 

p< 0.05 group 2 vs group 3; HTN: Hypertension; SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; MI: 

Myocardial Infarction; CAD: Coronary Artery Disease; HF: Heart Failure; EF: Ejection Fraction; Elderly: age ≥ 65; 

Isolated HTN: SBP ≥ 140 and DBP < 90; Systolic HF: EF <40% 

 

Table 2: Treatment of Selected Populations. 

 

  

Glycemia (mg/dl) *” 

Population Group 1 Group 2 Group 3 

552 (159.60; 76.17) 180 (103.07; 20.18) 187 (187.35; 79.48) 185 (186.55; 77.16) 

HBA1C (%) *”^ 493 (7.40; 1.99) 128 (5.48; 0.70) 181 (8.28; 1.89) 184 (7.88; 1.79) 

Total Cholesterol 

(mg/dl) 

327 (171.38; 58.67) 108 (175.35; 51.11) 99 (164.93; 46.62) 120 (173.13; 72.39) 

LDL (mg/dl) 309 (102.55; 43.81) 103 (108.85; 44.73) 98 (99.68; 38.64) 108 (99.15; 46.97) 

HDL (mg/dl) *” 318 (37.02; 12.67) 105 (40.18; 12.62) 98 (34.12; 12.06) 115 (36.62; 12.69) 

Triglycerides 

(mg/dl) 

324 (193.64; 318.32) 106 (147.10; 81.61) 99 (180.35; 112.75) 119 (246.13; 505.98) 

Creatinine (mg/dl) 

*”^ 

729 (1.28; 1.12) 244 (1.11; 0.95) 244 (1.32; 1.21) 241 (1.43; 1.17) 

Microalbuminuria 

(mg/24h) 

182 (384.90; 1210.43) 51 (505.95; 2110.69) 59 (294.48; 542.35) 72 (373.25; 583.10) 

Group 1: HTN; Group 2: DM; Group 3: HTN & DM. *: p < 0.05 group 1 vs group 2; “: p< 0.05 group 1 vs group 3; 

^: p< 0.05 group 2 vs group 3 
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Table 3: Biology, N (mean; SD). 

Guidelines Population (N= 750) Group 1 (N= 252) Group 2 (N= 249) Group 3 (N= 249) 

Treatment Following Guidelines 

Receiving Treatment *” 703 245 232 226 

Disease Control Following Guidelines 

BP control *^ 471 150 190 131 

Glycemia Control 154 0 73 81 

Overall Control *” 252 150 55 47 

Group 1: HTN; Group 2: DM; Group 3: HTN & DM. *: p < 0.05 group 1 vs group 2; “: p< 0.05 group 1 vs group 3; 

^: p< 0.05 group 2 vs group 3; Group 1: SBP < 140 mmHg and DBP < 90 mmHg; Groups 2 and 3: SBP < 140 

mmHg and DBP < 85 mmHg and (FBS < 120 mg/dl or Hba1c < 7%) 

 

Table 4: Outcome Following Guidelines. 

 

4. Discussion 

The study included 750 patients, divided into three 

subgroups according to their diagnosis (HTN, DM, or 

both). All patients’ charts were reviewed and the 

following information were extracted: their non 

pharmacological treatment, pharmacological treatment, 

and disease control at the end (blood pressure and 

glucose readings). 

 

4.1 Lifestyle modifications 

Our study showed an overall low rate of lifestyle 

modification in all patients, with comparable results 

with studies in Ethiopia [12]. This low rate may be due 

to several reasons: in addition to incomplete 

documentation and patients’ noncompliance, it can also 

be explained by improvement in health services and 

treatment of older adults according to a Brazilian 

national survey [13]. Several studies worldwide showed 

the importance of lifestyle changes: a Chinese study 

showed that long-term lifestyle intervention can be used 

as adjunctive therapy to improve the BP [14]; A 

randomized controlled trial (SMARTER) showed 

improvements in both HbA1c and insulin sensitivity 

[15]. With the high prevalence of modifiable risk factors 

among Americans with a family history of DM and/or 

CVD [16], a systematic review showed the necessity to 

continue to create high-quality interventions, not only to 

treat current symptoms of the disease but also to help 

prevent cardiovascular disease [17]. While a Japanese 

study showed the benefit of lifestyle modifications on 

the cardiovascular profile [18], the Look AHEAD long-

term lifestyle intervention on the other hand did not 

significantly lower ECG signs of LVH in overweight 

and obese adults with type 2 DM [19]. 

 

4.2 Diabetes treatment and consequences 

4.2.1 Insulin use in patients with diabetes and 

hypertension: We observed that more patients with 

HTN and DM were on insulin, than those with DM 

alone. This could be attributed to several reasons: 

 

Insulin Resistance 

HTN is often present as part of the metabolic syndrome 

of insulin resistance [20] that predicts type 2 DM. 

Moreover, insulin resistance is a prothrombotic state, 

leading to increased risk of cardiovascular events [21]. 

Sowers et al showed a role of insulin resistance in the 

development of HTN by an increase in vascular 

adhesion molecule expression, oxidative stress, 

inflammation, and decreased vascular nitric oxide 



Cardiol Cardiovasc Med 2020; 4 (6): 679-696   DOI: 10.26502/fccm.92920162 

Cardiology and Cardiovascular Medicine                  Vol. 4 No. 6 - December 2020. [ISSN 2572-9292]   688 

levels, which promote vascular stiffness resulting in 

persistent HTN [22]. Several studies showed the benefit 

of insulin in patients with HTN: The Epidemiology of 

DM Intervention and Complications (EDIC) study 

demonstrated that intensive insulin therapy during the 

DM Control and Complications Trial (DCCT) reduced 

the long-term risk of developing HTN by 24% [23]. On 

the other hand, a study by Ferrannini et al showed that 

exogenous insulin may lead to HTN through 

vasoconstriction and sodium and fluid retention [24]. 

 

Incretin Mimetics 

The GLP-1R agonists (also called incretin mimetics) 

increase insulin and glucagon production in the liver. 

Three GLP-1R agonists have been found to significantly 

reduce the risk of atherosclerotic cardiovascular disease 

ASCVD in adults with T2DM who are at high ASCVD 

risk [25]. 

 

4.2.2 Overuse of diuretics in diabetes: Some patients 

who have DM without HTN were on diuretics (Figure 

2B), even though data from clinical trials showed that 

prolonged use of thiazide diuretics were associated with 

an increased incidence of type 2 DM compared with 

placebo or drugs such as ACEI, ARB or CCB [26]. This 

could be due to the association of other diseases 

requiring the use of diuretics such as heart failure. A 

study by Potier et al published in 2019 showed a 

significant increase in the risk of lower limb edema and 

lower limb amputation in patients with type 2 DM 

treated with diuretics [27]. On the other hand, a study by 

Scheen et al showed that the benefit of thiazide diuretics 

in reducing cardiovascular events outweighs the risk of 

worsening glucose control in type 2 DM and of new-

onset DM in non-diabetic patients [28]. 

 

4.3 Hypertension treatment 

4.3.1 Overuse of Beta Blockers: Beta Blockers (BB) 

accounted for the most commonly used antihypertensive 

cardiovascular drug (Figure 2B). According to 

guidelines, ACEI and ARBs were recommended as a 

first line therapy in patients with HTN and LVH [10]. 

However, studies in the literature concerning BB are 

diverse. Some try to justify their use, while others 

continue to consider the superiority of ACEI and ARBs. 

A study by Xing F, et al. [29] involving 2566 patients 

with HTN and LVH showed that BB may become the 

first line drug to be used in those patients, especially 

that BB may lead to LVH regression. Other studies 

involving larger populations are needed to validate 

those findings. On the other hand, a prospective Indian 

study by Ramaswamy et al. [30] showed the 

effectiveness of ACEI and ARBs in treating patients 

with HTN and LVH compared to BB and CCB. In our 

population the overuse of BB was associated with low 

rates of blood pressure control and increased recurrence 

and complication rates. 

 

Although BB has shown to reduce cardiovascular 

mortality in diabetic and hypertensive patients 

especially after myocardial infarction [31], modern 

therapy of HTN emphasizes on the importance of the 

initiation of ACEI or ARB [10] in patients with TOD 

and/or DM. Moreover, only 69.5% of patients with 

myocardial infarction were on BB in our study (Table 

2), which means that almost one third of patients with 

MI were not getting optimal treatment. BB or other 

drugs can be used in combination with ACEI or ARB to 

control HTN in diabetics [32]. Actually, different 

studies in Europe showed the underuse of ACEI and 

ARB (which can be considered as new drugs) and the 

overuse of BB [33] (which is similar to the issue we are 

dealing with in our Lebanese population). 

 

4.3.2 Untreated patients: The study included 501 

patients with HTN, 7% of which were left untreated 

(Figure 2D). These results are promising compared to 

some international studies reporting the same issue: A 
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study in Congo showed that one third of screened 

patients had untreated HTN [34]. Another study in 

Germany showed that 12.6% of 2205 patients with HTN 

were untreated [35]. A study involving 3 European 

excellence centers for HTN demonstrated that 21.7% of 

14229 patients were untreated [36]. These data are 

alarming, considering that untreated HTN is associated 

with increased cardiovascular risk. 

 

4.4 The Problematic Underuse of Cardiovascular 

Drugs 

4.4.1 The Underuse of ACE Inhibitors 

4.4.1.1 ACE Inhibitors and DM: Our study reported 

that only 32% of those with DM were taking ARB or 

ACEI. These numbers were low considering the 

multiple controlled trials that established the importance 

of ACEI in delaying the progression of diabetic 

nephropathy [37]. A study published by Sumida et al in 

2017 showed that reducing albuminuria in those with 

DM was associated with improved renal and 

cardiovascular outcomes [38]. A 2018 update by 

Umanath et al proved that RAS-blocking medications 

are the single best evidence-based therapy for diabetic 

nephropathy [39]. Moreover, a Canadian study showed 

that practice guidelines should reflect that ACEI remain 

the preferred RAAS inhibitor for high risk patients [40]. 

In contrast, another study in Taiwan showed that ARB 

use reduces the risk of stroke compared to ACEI in 

those with HTN and DM [41]. 

 

4.4.1.2 ACE Inhibitors and Proteinuria: Out of 357 

patients in the study with proteinuria, only 18.8% were 

on ACEI. These results were surprisingly low, 

considering that CKD was contributed partly to the 

overactivity of RAAS [42], their blockers being 

recommended as first line treatment in all CKD 

hypertensive patients regardless of the association with 

DM [43]. A systematic review published in 2016 

concluded that early initiation of ACEI reduced the risk 

of microalbuminuria in those with DM and 

normoalbuminuria [44]. Moreover, guidelines 

emphasized on the use of ACEI and ARB in patients 

with proteinuria. Thus, major studies in the literature are 

in accordance with the guidelines, however our 

population showed increased recurrence rates and 

complications which can be also related to BB overuse. 

This supports the importance of RAAS inhibitors which 

was previously discussed in different studies. On the 

other hand, another systematic review showed that 

ACEI failed to reduce all- cause mortality and ARB 

may be preferred for diabetic patients with albuminuria 

[45]. Despite all these studies, more research is needed 

to evaluate the therapeutic index of RAS blockade in 

patients with advanced CKD [46]. 

 

4.4.2 The underuse of Aspirin: Our study included 750 

patients, of which 60% were on aspirin, although all of 

them were high-risk patients with TOD and should be 

on aspirin therapy. Most of the studies performed 

worldwide demonstrated the importance of aspirin in 

high risk patients: A substudy of the Anglo-

Scandinavian Cardiac Outcomes Trial (ASCOT) 

showed that patients with HTN as well as those with 

target organ damages have a change in their platelet 

physiology with higher levels of P-selectin, a protein 

that acts as an adhesion molecule on the surface of 

activated endothelial cells. The trial also showed that 

the use of aspirin lowered the levels of the same protein 

[47]. A new study by Rocca et al showed that low dose 

aspirin may have beneficial effects by targeting multiple 

pathways responsible for accelerated atherosclerosis and 

its thrombotic complications [48]. However, the results 

were not the same for low risk patients: a randomized 

double-blind, placebo-controlled trial done in seven 

countries on patients with average cardiovascular risk 

factors and no DM showed a low rate of events [49]. 

 

4.5 Low rates of control 
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4.5.1 In Hypertension: According to the recommended 

new office BP treatment targets, the proportions of 

treated uncontrolled hypertensive patients substantially 

increased. These findings should prompt a tighter 

application of therapeutic recommendations and, thus, 

highlight the need for improving HTN management and 

control strategies [36]. In our population, the BB 

overuse may explain the low rate of blood pressure 

control reaching a maximum of 60% in our studied 

population. To note that 7% of hypertensive patients 

were not treated for their HTN. BB combined with 

diuretics are widely used in treating HTN despite the 

presence of new guidelines which explains the fact that 

only one fourth of the patients had their blood pressure 

controlled [50]. This low rate of control may guide 

physicians to change their prescription attitudes. RAAS 

inhibitors are associated with the greatest control rate 

compared to other drugs [51]. Different studies showed 

low rates of blood pressure control in different 

populations. A proportion of 37% of the Portuguese 

population had their BP controlled but rate of control 

was decreased in patients with associated medical 

problems especially DM and kidney disease [52]. In our 

study, our patients had TOD and most of them had 

associated medical conditions which may explain the 

low control rates. Studies should be performed to 

specify causes of poor BP control in patients with 

multiple comorbidities especially in patients treated 

according to guidelines. Low adherence to guidelines 

was a major problem in different studies. More than 

50% of patients received inappropriate drugs and under 

prescription was the major problem [53]. This was also 

present in Bahrain where physicians did not adhere to 

guidelines, particularly when treating elderly patients 

[54]. This also applies to our studied population where 

ACEI and ARB were not well prescribed. 

 

4.5.2 In Diabetes: Concerning DM, the first line 

treatment for diabetic patients is BG following lifestyle 

modification [11]. This was respected in most of the 

patients. However, results showed that patients with 

DM were not really controlled (Table 4). This was also 

evident in a Lebanese university health clinic study 

where only 28.4% and 17.8% of patients had their 

HbA1c and FBS controlled, respectively [55]. A recent 

electronic database search showed that half of the 

diabetic patients have an uncontrolled blood glucose 

level and the major problem was the prescribers 

tolerating a mild hyperglycemia for a long period of 

time [56]. Many studies tried to establish a cause for the 

lack of control. Improving physicians’ knowledge 

concerning the guidelines [57], dietary counseling [58], 

and patient education [57] should be addressed to 

improve control. Furthermore, many patients and 

physicians delay the initiation and underestimate the 

importance of early insulin initiation due to lack of 

physicians’ knowledge and patient understanding [59]. 

This was also observed in our study where insulin was 

not initiated in patients with TOD and uncontrolled DM. 

 

4.6 Strength of the Study 

● Our study included 750 patients from both 

sexes and different age groups, chosen 

randomly, and treated by physicians from 

different specialties: cardiologists, 

endocrinologists, primary care physicians, 

geriatric physicians. 

● The study was multicentric, which implies that 

patients were from different socio-economic 

backgrounds. 

● All included patients were admitted patients 

and the medications were the ones given at 

discharge.  

● The hospitals chosen were in Beirut and Mount 

Lebanon region and were all university 

affiliated hospitals, where interns and residents 

are present, and a continuous medical 

education program is present, conferences are 
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held routinely, and good documentation and 

appropriate patient history is taken.  

● Patients had comparable medical histories: they 

all had TOD (high risk patients), had HTN 

and/or DM.  

● Data were collected after taking the consent 

from the ethical committee of the enrolled 

hospitals. 

 

4.7 Weaknesses of the Study 

● Our study was retrospective as we collected the 

data from patients’ medical charts; the timing 

of occurrence of complications was missing for 

most of the time.  

● Some files had missing or incomplete data, e.g. 

none of the patients had his waist 

circumference documented in medical charts. 

Weight and height were also missing for some 

patients, or were not accurate (underestimation 

of weight for those on hemodialysis, 

overestimation for those admitted with 

anasarca secondary to their cardiac preexisting 

condition).  

● We were not able to follow the level of 

compliance of patients to their treatment, and 

acknowledge the factors affecting their 

noncompliance if present. 

● We were not able to assess the social status, the 

degree of education, and patients’ awareness of 

their condition. 

● All patients were admitted, so they probably 

had more comorbidities, which might affect the 

general characteristics of the general 

population (age, number of comorbidities upon 

presentation). 

● Patients were treated by physicians from 

different specialties, which might create a 

discrepancy in applying the guidelines properly 

(e.g. an endocrinologist’s priority might be 

lowering the glucose level, while the 

cardiologist’s main focus would be decreasing 

the cardiovascular risk). In addition to that, 

different physicians have different 

backgrounds: while treating according to the 

American guidelines, while others follow the 

European society of cardiology. 

 

4.8 Study Perspectives 

● We need a better system of documentation in 

hospitals to have a more precise concept of 

each patient’s background (social, medical, 

timeline of events occurrence...) 

● We need to include clinic patients in further 

studies, as they represent a large proportion of 

cardiac patients. 

● As it was obviously shown, more studies are 

needed to be done to assess the role of BB in 

treating hypertensive patients.  

● More retrospective and prospective studies are 

needed to test whether BB are better used in 

the prevention or reversal of TOD.  

● Moreover, the widespread use of BB may raise 

the following question: Why are BB that 

popular? Why do physicians still prescribe BB 

even when it is not indicated? 

● More studies should be done that focuses on 

the causes that drive Lebanese physicians to 

prescribe medications. Is it their experience?  

Is it the drug’s price? Is it the pharmaceutical 

company?  Is it the government or just related 

to the patients’ social status? 

● Although continuous medical education is 

present in these hospitals why are physicians 

reluctant to adhere to guidelines? This should 

be addressed in further studies and multiple 

programs are to be done to help physicians 

abide by guidelines.  
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● Finally, our population included patients with 

advanced cases and multiple comorbidities. 

Studies are to be performed to assess the 

reason behind poor control in patients with 

multiple comorbidities and how these 

comorbidities affect control, and measures to 

be done to improve control. 

 

5. Conclusion 

This study in Lebanon indicated the absence of 

adherence to guidelines by the Lebanese physicians, 

especially in the management of hypertension where 

beta blockers were overused, in addition to the absence 

of control of diabetes and hypertension, which may be 

due to physicians’ non adherence to guidelines or 

patients’ noncompliance to medications. 
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