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Abstract

The study evaluated drug utilization in heart failure therapy among inpatients at Al-Gamhuoria
Teaching Hospital, Aden, in 2013. This descriptive study was carried out among heart failure
patients who were admitted at Al-Gamhoria Teaching Hospital, Aden, during the period April
30"™to July 30™ 2013. After obtaining the verbal informed consent, the interviews have been done
using a structured data collection form. It covered the patient's general characteristics such as age,
gender, marital status, education level, residential area and income, characteristics about medical
history(HF symptoms, type of the concomitant disease under treatment) and characteristics about
medication history (type of drugs, number of medications, dose, frequency and side effects). The
medical charts have been checked to verify the data. The study has included 40 heart failure
patients; 33 (82,5%) of them were males and 7 (17.5 %) females. The mean age of the patients was
61.5 £ 10.3 (range 45 - 80) years. More than 79% (23 /29) of the participants had low educational
level and most of the participants came from Aden 67.5% followed by Abyan 22.5% .All admitted
study patients (100%) showed the NYHA functional classical signs and symptoms of heart failure,
including shortness of breath (dyspnea;87.5 %), Fatigue (57.5%), and peripheral edema (72.5%).
Almost half of the study HF patients ( 47.5%) were classified as NYHA functional class m1 The
mean age increases from 61 + 4.5 in NYHA functional class II to 68 + 11.3 years in NYHA
functional class IV. 31.6 % of the patients (12 /38) had more than 100 beats per minute. Treatment
of the study sample revealed 62.5% improvement, while one third of the participant (37.5) did not
show improvement. lischemia, non-ischemic heart disease or both made 7.5%, 52.5% and 37.5% of
the patients, respectively. The preponderance was for hypertension and diabetes mellitus. 36.1 % of
the total main drugs classes for HF treatment were diuretics, including aldosterone antagonist,
followed by drugs blocking renin angiotensin system (RAS, 28.7%). Beta-blockers including
carvedilol and bisoprolol made only 5.7% of the total drugs used. Diuretics and drugs blocking
renin angiotensin system are the most used, but limited practice of carvedilol and bisoprolol.
Hypertension and diabetes are the major comorbidities among the patients
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Introduction

Heart failure (HF) is a complex clinical syndrome that can result from any structural or
functional cardiac disorder that impairs the ability of the ventricle to fill with or eject blood. The
cardinal manifestations of HF are dyspnea and fatigue, which may limit exercise tolerance, and
fluid retention, which may lead to pulmonary and peripheral edema. '' Both abnormalities can
impair the functional capacity and quality of life of the affected individuals.

The goals of therapy in patients with heart failure have changed over time and vary with the
severity and etiology of the syndrome. '>'® Drugs, originally, have been approved based on their
ability to improve resting hemodynamics in the short term.

During the past 20 years, considerable growing knowledge in terms of pathophysiological
mechanisms for the development and progression of the heart failure syndrome has been emerged.
Thereafter, a number of therapeutic approaches have been proposed for the long-term management
of chronic heart failure. It has been sufficiently documented that clinical heart failure resulting
from impaired left ventricular systolic function is associated with a substantial mortality and
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morbidity and that the more severe the clinical heart failure is, the worse the prognosis. To improve
prognosis, it is essential to continue the search for newer therapies.

Drug therapies have focused on the endpoint components of this syndrome, volume overload
(congestion) and myocardial dysfunction. '’

Use of diuretics and cardiac glycosides that improved contractile performance, such therapies,
have not been proven to improve survival. Then, greater insight into the induction and propagation
of HF led to a conceptual framework in which heart failure is viewed as a consequence of
disordered circulatory dynamics, and pathologic cardiac remodeling have come out. These
developments have had a major positive impact on the treatment of HF.

Thus, the 2009 American College of Cardiology/American Heart Association (ACC/AHA)
updated guidelines ' ** | 2010 Heart Failure Society of America (HFSA) guidelines '*'* .and the
2008 European Society of Cardiology (ESC)guidelines ®*', with varying levels of evidence, have
recommend the following: Angiotensin-convertingenzyme inhibitors(ACEls) and Angiotensin
receptor blockers(ARBs) are used for neurohormonal modification, vasodilatation, improvement in
LVEF, and survival benefit, Hydralazine and nitrates to improve symptoms, ventricular function,
exercise capacity, and survival in patients who cannot tolerate an ACEI/ARB or as an add-on
therapy to ACEI/ARB and beta-blockers in the black population for survival benefit, Beta-
adrenergic blockers * for neurohormonal modification, improvement in symptoms and LVEF,
survival benefit, arrhythmia prevention, and control of ventricular rate, Aldosterone antagonists, as
an adjunct to other drugs for improved LVEF, and increase in survival, Anticoagulants to decrease
the risk of thromboembolism, and [Inotropic agents to restore organ perfusion and reduce
congestion in decompensation. '

Assessment of the therapy is essential to lessen the burden on the patient activities. On the other
hand, such evaluation might be helpful in revealing the faults and the factors that hinder the
positive outcome. Several studies have evaluated the way of managing patients with HF as well as
assessing the therapy outcomes. ’

As far as we know, limited studies address the drug utilization in patients with heart failure in
Yemen, particularly in Aden. As many worldwide heart failure patients, Yemeni heart failure
patients admitted at Al-Gamhoria Teaching Hospital, Aden, receive medical care and required
therapy. To assess drug utilization and treatment outcome of those patients, this work has been
designed. Results of this work might be of benefit in this field.

Methodology
Study design and population

This descriptive study was carried out among heart failure patients who were admitted at Al-
Gamhoria Teaching Hospital, Aden, during the period April 30™to July 30", 2013.After obtaining
the verbal informed consent, well trained students interviewed the patients using a structured data
collection form.
Inclusion criteria

Heart failure (HF) patients (males and females) admitted to the medical wards at Al-Gamhoria
Teaching Hospital, Aden, were enrolled in the study
Exclusion criteria

Acute decompensated HF patients, HF patients with chronic or acute Renal failure, and HF
patients who had incomplete data were excluded from the study
Procedure

Patients were interviewed after obtaining informed verbal consent and data were collected
through a questionnaire. The questionnaire covered the patient's general characteristics such as age,
gender, marital status, education level, residential area and income, characteristics about medical
history(HF symptoms/  signs, type of the concomitant disease under treatment) and
characteristics about medication history (type of drugs, number of medications, dose, frequency
and side effects). The interviewer checked the medical chart to verify the data.
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Statistics

Data analysis: Patients' data were analyzed according to variables in the questionnaire, using
frequency distributions, mean and percentages for quantitative variables. Data processing were
performed by using computer facilities (SPSS).
Ethical consideration

This research was performed to achieve a social benefit. The interview with patients was
conducted only after obtaining verbal informed consent from each patient. Patients have been given
detailed explanation about the study objectives, and confidentiality of the information. In addition,
the information obtained was used for the research purpose only.

Results
Patients characteristics

Out of 40studied heart failure inpatients; 33 (82.5%) were males and 7 (17.5 %) were females.
The mean age of the patients was 61.5 = 10.3 (range 45 - 80) years. More than 79% (23 /29)of the
participants have lower educational level (secondary school level and illiterate). Regarding the
marital status, 77.5% of the admitted HF patients were married. According to area of residency, the
study revealed that most of the participants came from Aden, followed by Abyan. The majority of
the patients had poorly paid income
Medical characteristics

To find out the medical characteristics of the participants, patients were thoroughly investigated
by their treating physicians. All study HF patients (100%) showed the NYHA functional classical
symptoms of heart failure; including breathlessness (dyspnea; 87.5 %), Fatigue (57.5%), and
peripheral edema (72.5%) (Figure 1). 82.5% of the patients experienced two or more of the classic
symptoms. A proportion of patients with NYHA classes I, II, III and IV were 7.5%, 10.0%, 47.5%
and 35.0%, respectively. Almost half of the study HF patients ( 47.5%) were classified as NYHA
functional classes III (Figure 2).

The mean age increases from 61 + 4.5 in NYHA functional class II to 68 £ 11.3 years in NYHA
functional class IV. 31.6 % of the patients (12 /38) showed heart rate with more than 100 beats
per minute.

To find out the outcome of therapy, the patients have been clinically assessed and reevaluated.

The treatment of the study sample revealed 62.5% improvement, while one third of the participants
showed poor improvement, (Table 1). For searching for the concomitant disorders, the study
showed 7.5%, 52.5% and 37.5% of the patients had ischemic , non-ischemic diseases or both,
respectively, (Table 2). The preponderance was for hypertension and diabetes mellitus.
Analyzing the total utilized drugs by the HF patients has revealed that 36.1 % of the total main
drug classes prescribed for HF patients were diuretics including aldosterone antagonist and
followed by drugs blocking renin angiotensin system (RAS, 28.7%). Beta-blockers made only
5.7% of the total drugs prescribed (Table 3). On the other hand, 34 patients (85%) were given drugs
blocking RAS, while 15% of the HF patients were utilized carvedilol and bisoprolol (beta-blockers)
(Table 4).
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Figure 1: Frequency of individual signs and symptoms of study heart failure patients
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Figure 2: Classes of HF patients according NYHA functional classification

NYHA=New York Heart Association

Table 1: Treatment outcome of study HF patients

Therapy outcome Frequency n-=40 Percentage %
Improved 25 62.5
Poorly improved 15 37.5

Table 2: Distribution

of concomitant diseases of study heart failure patients

Concomitant diseases Frequency n-=40 Percentage %
Ischemic 03 07.5
Non-ischemic 21 52.5
Both 15 37.5
Unidentified 01 02.5
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Table 3: Main drug classes utilized by HF patients in relation to total drugs prescribed

Main Drug Classes NO Y%
Renin Angiotensin Aldosterone system n=35 28.7
Angiotensin converting enzyme inhibitors
lisinopril 23 17.8
captopril 7 05.4
ramipril 2 01.6
enalapril 2 01.6
Angiotensin receptor blocker
losartan 1 00.7
Beta Blockers  n=07 05.7
Carvidillol 3 05.4
Bisoprolol 04.7
Propranolol 1 00.7
Diuretics n=44 36.1
Furosemide 22 17.1
Torsemide 4 03.1
Spironolactone 18 13.9
Cardiotonic n=16 13.1
Digoxin 16 12.4
Vasodilator n=20 16.4
Nitroglycerin 05 03.9
Isosorbidmononitrate 10 07.7
Amlodipine 05 03.9
Total 122 100
Table 4: Distribution of ACE-Inhibitors and beta-blockers in relation to study sample
Drug Class Patients No n=40 %
ACE-Inhibitors 34 85.0
lisinopril (cepril) 23 57.5
captopril(capoten) 07 17.5
ramipril 02 05.0
enalapril 02 05.0
Beta-Blockers 06 15.
Carvedilol 03 07.5
Bisoprolol 03 07.5
Discussion

The data of this study revealed that 62.5% of the studied HF patients were improved and 87.5%
of the patients have used drugs blocking renin angiotensin aldosterone system, but only 32.5% of
the total patients used beta-blockers (carvedilol and bisoprolol). This finding is dissimilar to study
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by Komajda et al "’ in which treatment of HF was under-utilized. However, data about the effect of
Heart failure (HF) disease management programs on outcome have been inconsistent. '*

Biologic changes, associated with age, may be an important factor underlying the association
between increasing age and the prevalence of diseases. ' It has been found that the prevalence of
cardiovascular and non-cardiovascular comorbidities increases linearly with advancing age. *
Concerning the study sample, males were more than women. The mean age was almost 60 years.
This is similar to that reported by Albert et al ' and lower than that found in Dahlstrom et al * in
which the mean age was 79 years. The mean age increases from 61 +4.5 in NYHA functional class
I to 68 +£11.3 years in NYHA functional class IV. This tendency is equal to that reported by
Dahlstrom et al. > Most of the participants came from Aden. The majority of the patients were
married, had low income and low educational level.

All admitted studied patients had the NYHA based classical symptoms/igns of heart failure.

Virtually, half of the patients were in class III. Because of the lack of (reliability) availability of
certain clinical data, analysis of the diagnostic measure echocardiography was not possible.
A higher usage of RAAS blockade and a lower practice of BB was found in this study. These
results are similar to the study of Dahlstrom et al ® in which a much higher use (74%) of RAAS
blockade was reported. The lower utilization of beta-blockers has been mentioned in many other
studies  >***% A remote explanation for the lower use of beta-blockers might be the limited
prevalence of ischemia among our study population

Hallmarks of congestive heart failure (CHF) are sodium and water retention, and the resulting
symptoms are related to congestion. Management of the disease is directed to those parameters.
The European Society of Cardiology guidelines for the management of CHF related to left
ventricular (LV) systolic dysfunction emphasize in particular the beneficial effects of angiotensin-
converting enzyme-inhibitors (ACE-I), beta-blockers, angiotensin II receptor blockers (ARB), and
aldosterone antagonists on mortality and morbidity, based on large outcome trials. > *2*  In spite
of such advance, mortality and morbidity rate are still high. ¢

Angiotensin-converting-enzyme (ACE) inhibitors reduce morbidity and mortality in patients
with chronic heart failure and systolic left-ventricular dysfunction as well as in patients who have
had a myocardial infarction. **>* The benefits of ACE inhibitors have been mostly attributed to
blockade of angiotensin Il production and/or to a decrease in the breakdown of bradykinin.
Bradykinin has been shown to have beneficial effects associated with the release of nitric oxide
and prostacyclin, which may contribute to the haemodynamic effects of ACE inhibition.
Bradykinin may, however, also be responsible for some of the adverse reactions to ACE inhibitors;
such as cough, angioedema, renal dysfunction, and hypotension, and these side effects may explain
in part why ACE inhibitors are used in less than 30% of patients with heart failure despite the
proven clinical benefit of these agents.*> ACE inhibitors reduce the activity of sympathetic nervous
system as angiotensin Il promotes the release of noradrenaline and inhibits its re-uptake. Moreover,
they improve B-receptor density (causing their up regulation) and function, variation in heart rate,
and autonomic function (including vagal tone); so ACE inhibitors modify cardiac remodeling.

Orally active, non-peptide angiotensin Il type 1 receptor antagonists, such as losartan, can block
this receptor specifically without increasing bradykinin levels, and, since angiotensin Il may be
produced by alternate pathways > **  such drugs may have additional advantages over ACE
inhibitors where blockade of the effects of angiotensin II is incomplete. Losartan is licensed for the
treatment of hypertension in many countries, and in earlier studies in patients with symptomatic
heart failure, oral losartan produced beneficial haemodynamic effects both acutely and with chronic
dosing. ¥

B-Adrenoceptor blockers have been traditionally avoided in patients with heart failure due to
their negative inotropic effects. However, there is now considerable clinical evidence to support the
use of B blockers in patients with chronic stable heart failure
resulting from left ventricular systolic dysfunction. Recent randomized controlled trials in patients
with chronic heart failure have reported that combining B blockers with conventional treatment
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with diuretics and angiotensin converting enzyme inhibitors results in improvements in left
ventricular function, symptoms, and survival, as well as a reduction in admissions to hospital.3 7
Potential mechanisms and benefits of  blockers could be improved left ventricular function;
reduced sympathetic tone; improved autonomic nervous system balance; up regulation of [
adrenergic receptors; reduction in arrhythmias, ischemia, further infarction, myocardial fibrosis,
and apoptosis. More than that, B blockers antagonize the activity and action of other
neurohormonal system which are indirectly activated by sympathetic nervous system. **

Clinical-based evidence has also established the effectiveness of spironolactone or aldactone in
HF management. ' The use of potassium-sparing diuretics PSDs in HF patients is associated with a
reduced risk of death from, or hospitalization for, progressive HF or all-cause or cardiovascular
death, compared with patients taking only a non-PSD.” In 1999, the Randomized Aldactone
Evaluation Study (RALES) demonstrated a 30% decrease in mortality for treating CHF patients
with spironolactone » . The benefit was seen in patients already receiving background therapy with
ACE inhibitors. Previously used in heart failure to promote diuresis, spironolactone was readily
accepted as an inexpensive agent to treat severe systolic dysfunction. '*** However, the potassium-
sparing effects of spironolactone pose a great risk for retaining potassium and subsequent fatal
arrhythmias, especially in patients taking other medications affecting the renin-angiotensin-
aldosterone system, therefore, laboratory monitoring in patients treated with Spironolactone is
recommended. *!

In conclusion, the study showed a short term improvement of inpatients with heart failure. A
proper utilization of angiotensin converting enzyme blocking drugs, but underutilization of beta-
blockers, carvedilol and bisoprolol
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