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Abstract 
Background: The increasing need for adherence evaluation of CHF amongst senior physicians in our environment 

prompted this study. 

Objective: To determine physician-adherence to pharmacotherapy guidelines in CHF in an economically resource-poor 

tertiary health facility. 

Methods: Review of prescription pattern of anti-CHF drug-class of 100 confirmed systolic-CHF patients was carried out. 

Data for adherence-evaluation were obtained from follow-up information from out-patient clinic-notes, while data on 

acute care medications and precipitating factors were from in-patient hospitalization notes. 

Results: CHF patients aged 54.7 ± 14.5 years, had NYHA III/IV symptoms (47%) and hypertension (61%). Anti-CHF 

pharmacotherapy averaged three drug-types; and consisted of ACEI/ARB (83%), β blockers-BB (48%), aldosterone 

antagonists (41%), CG (82%), and diuretics (75%). Adherence was assessed as good or complete in 50%, partial/ 

incomplete in 33%; but non-adherent in 17% of the total. While overall physician-adherence was 59.6% on single 

drug-classes, survival- advantage combinations with ACEI/ARB+BB and ACEI/ARB+BB+AA were present in 40% and 

16% respectively. Older patients (≥ 65 years) had significantly lower prescriptions of all three classes of survival 

advantage anti-HF drugs, as follows: ACEI/ARB (56% versus 95%); BB (37.5% versus 52%); and AA (31% versus 63%) 

[p < .05]. 

Conclusion: BB and AA were under-prescribed. Physician-adherence to evidence-based anti-HF drug classes was 

variable and influenced by patient’s age. It was also comparable with reports from other countries. Our physicians will 

benefit from a structured HF education and feed-back program. 
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1 Introduction 
Chronic heart failure (CHF) is a serious public health problem globally [1-3] with a progressive and lethal course. There is 
clear evidence from land-mark studies of disease-modulating and survival-promoting pharmacological treatment using 
ACEI [4, 5], ARB [6], BB [7] AA [8], and hydralazine/isosorbide-dinitrate combinations [9]. However, the take-up of some or 
all trial findings may be slow or incomplete [10-12]. For bedside translation of trial findings, physicians should be aware and 
initiate treatment which includes such findings [10]. Thus, guidelines are developed and provided by several groups to help 
close such gaps, and simplify complex regimens [1, 2, 13]. 

Undoubtedly, adherence to treatment guidelines influences CHF outcome positively [14, 15]. Physician-adherence is one 
strategy to improve the dismal outcome in CHF [1, 2, 10-12, 14, 15]. Generally guidelines have been known to influence quality 
of care, and have been used as a performance measure for health facilities [12, 16, 17]. Globally, in recent times, multiple 
publications on physician-adherence to CHF guidelines attest to its growing importance [11, 12, 14, 15, 18- 20]. Such studies have 
consistently uncovered variations and potential disparities in the care of heart failure patients [11, 12, 14, 15, 17-20]. Treatment of 
CHF is influenced by the patients’ and physicians’ gender with regard to evidence-based drugs and their dosage; with 
implications for gender-related treatment imbalance [24]. 

Sub-optimal knowledge has been identified as a cause of poor adherence to evidence-based pharmacotherapy [10, 11, 18]. 
Even physicians’ knowledge of guidelines does not in itself lead to better guideline implementation [25]. But, little is known 
of physician-adherence to CHF guidelines in real-life clinical scenario in Nigeria. Thus, the purpose of this study was to 
document prescriptions of pharmacotherapy for CHF in order to evaluate adherence to evidence-based CHF treatment 
guidelines in our tertiary facility. 

2 Materials and methods 

2.1 Study location 
It was a University Teaching Hospital in Lagos, which is one of the two university-based tertiary health facilities in Lagos 
- Nigeria. The Lagos University Teaching Hospital is an academic/tertiary health facility affiliated to the University of 
Lagos, Lagos-Nigeria. This is a 700 bedded hospital, serving the Lagos State of Nigeria. This facility has wards for 
admission, as well as out-patients’ clinic for out-patient and ambulatory follow up, with same physicians staffing both 
areas of care. Thus, previously admitted patients receive follow-up in the clinic, where necessary. 

2.2 Study design 
A retrospective study was carried out using case-notes of previously hospitalized adult patients with a diagnosis of CHF. 

2.3 Methods and materials 

2.3.1 Aims and objectives 
 To evaluate physician adherence to evidence - based pharmacotherapy for chronic heart failure with reduced 

ejection fraction, using European Society of Cardiology (ESC) guidelines. 

 To identify co-morbidities of HF and their prescribed treatment. 

2.3.2 Methods 
The Records Department of our Health facility identified all case-notes with a discharge code of heart failure. Clinical 

heart failure was based on the presence of two major Framingham criteria [21]. One of investigators (RKA-a post 

graduate/clinical pharmacist) studied these patients’ records and selected the appropriate records based on the study 
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inclusion and exclusion criteria. The inclusion criteria were: (a) heart failure admission during January 2010 - June 2011, 

(b) adult patients defined as age > 18 years, (c) ≥ 2 follow-up clinic visits, (d) evidence of impaired left ventricular function 

with ejection fraction < 35% [1, 2, 3, 21], (e) data from clinic visit to include. (i) current NYHA class, (ii) heart rate > 50 beats 

per minute, (iii) systolic blood pressure > 90 mmHg, (iv) serum creatinine < 220 µmol/L [12, 15]. (f) anti-Heart Failure (HF) 

medication prescription ordered by senior registrar or consultant. Exclusion criteria were age < 18 years, unavailable 

echocardiography results for classifying type of HF as reduced ejection fraction versus preserved ejection fraction HF, 

unavailable or missing data for blood pressure, heart rate, and serum creatinine. 

Using above criteria, 160 case - notes were initially identified; however, 100 records were suitable for our study. The other 

60 case-notes were excluded as follows: unavailable echocardiography results-20 records, preserved left ventricular 

function with EF ≥ 35% - 34 records, missing clinical data, such as blood creatinine levels - six case-notes. 

The data abstracted from case-notes and entered into our study proforma were age, sex, underlying heart disease, current 

NYHA, current medications for HFIn order to capture the burden of illness, we also included data of precipitating causes, 

and co-morbidities, and their treatment; which were identified during the hospital-admission phase. 

Adherence indicators were based on the MAHLER study [15], which defined adherence as proportion of patients whose 

physicians had prescribed evidence-based anti HF drug classes in the absence of contraindications. The evidence-based 

anti-HF classes are (a) ACEI/ ARB, (b) beta adrenergic blocker - BB, (c) aldosterone antagonist-AA, (d) cardiac 

glycoside-CG and (e) diuretic - DIUR [4-9]. However, the drug classes with survival-advantage are ACEI/ARB, BB and  

AA [4-9]. The flow-chart summary of ESC recommendations had suggested the following order for anti-HF drug classes: 

ACEI/ARB as foundation drug-class, + BB, + AA, + CG, with a comment that diuretic may be added if congestion was 

present [2]. 

Adherence was assessed as good or complete, when the anti-HF classes commenced with ACEI/ARB, followed by BB and 
AA if required. 

Adherence was assessed as “partial/incomplete” if “foundation” drug class was ACEI/ARB; but BB was omitted before 
AA or CG. 

“Non-adherence” was defined as absence of “foundation” class of ACEI/ARB, or presence of other non-guideline 
medications for HF. 

2.4 Statistical analysis 
Data obtained were documented in a proforma designed for the study. The data were entered and analyzed using Epi-Info 

software version 3.51. Continuous parameters were recorded as means ± SD. Descriptive data were given in percentages 

and proportions, while univariate comparison of proportion on specific medication class was also performed, based on  

age < 65 years and ≥ 65 years. 

3 Results 
The data from 100 CHF patients, consisting of 41 males and 59 females made up the reported sample. Table 1 shows the 

general characteristics. Clinical characteristics of patients showed that approximately half were still symptomatic with 

NYHA class 3/4 heart failure and elevated blood pressure was frequent. Use of ACEI/ARB and BB was noted in 83%  

and 48% respectively. Co-morbidities and current medications are shown in Tables 2 and 3; showing that isolated 

hypertension reported in 45%, and in combination with diabetes mellitus, was a predominant co-morbidity. In contrast, 

acute myocardial infarction from coronary artery heart disease was the least frequent co-morbidity. 
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Table 1. Clinical characteristics of the study sample 

Characteristic Percentage (%) 

Male:Female 41:59 

Average age (years) 54.7 ± 14.5 

Age ≥ 65 years (%) 32 

SBP ≥ 140 mmHg (%) 43 

DBP ≥ 90 mmHg (%) 44 

NYHA III/IV (%) 47 

Ejection Fraction (%) 33.2 ± 1.0 

ACEI/ARB use (%) 83 

Beta Blocker use (%) 48 

Note. SBP = Systolic blood pressure; DBP = diastolic blood pressure; NYHA = New York Heart Association; ACEI/ARB = angiotensin converting 
enzyme inhibitor/angiotensin receptor blocker. 

Table 2. Distribution of co-morbid conditions in CHF 

Co-morbid condition to CHF Percentage (%) 

Hypertension 45 

Hypertension and diabetes 16 

Idiopathic Dilated cardiomyopathy 27 

Dyslipidemia 20 

Thyrotoxicosis  6 

Rheumatic valve disease 6 

Atrial fibrillation  6 

Myocardial infarction 3 

Table 3. Combinations of anti-heart failure drugs used in stable CHF 

Drug Combinations % 

ACEI/ARB-diuretic 10 

ACEI/ARB-CG-AA 10 

ACEI/ARB-BB-CG-AA 16 

ACEI/ARB-DIUR-CG 23 

ACEI/ARB-DIUR-CG-+BB 24 

OTHERS (non ACEI/ARB based) 17 

Note. ACEI/ARB = angiotensin converting enzyme inhibitor/angiotensin receptor blocker; CG = cardiac glycoside; BB = beta blocker; AA = aldosterone 
antagonist/blocker; DIUR = diuretic. 

Amongst the HF patients, the five anti-CHF drug classes were prescribed in different proportions. Patients’ records show 

that the following drug classes were prescribed as follows: ACEI/ARB; BB; AA; diuretics; and CG were prescribed in 

83%, 48%, 41%, 75%, and 82% respectively. Thus the overall physician adherence was 59.6% for the five anti-CHF drug 

classes. Table 3 shows drug combinations of anti-CHF classes. No individual patient’s record showed a prescription of one 

single HF drug or class, thus all patients received anti-HF drug prescriptions as combinations. Two-thirds (66.2%) of 

patients received different combinations of ACEI/ARB+BB. Adherence evaluation was classed as complete, partial and 

non-adherent to practice guidelines in 50%, 33% and 17% of the clinical records. Thus, non-rational combinations were 

noted in 17% of total sample, where CG (digoxin) and AA were used without ACEI/ARB. All prescriptions contained an 

average of 3.3 CHF medications, while 40% of prescriptions had ≥4 medications. Table 4 shows that age influenced 

prescription of survival anti-CHF medications. Significantly higher proportion of patients ≤ 65 years received all three 

classes of survival-advantage HF medications, than those older than 65 years. Tables 5 and 6 are summarized data 
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pertaining to the acute hospitalization phase. Results show that the commonest precipitating causes of heart failure were 

infections (27%), drug and diet non-compliance (27%) and electrolyte imbalance (30%). Patterns of drug use during  

the acute hospital phase are shown in Table 6, which concerned acute treatment of heart failure, the treatment of 

co-morbidities and correction of the precipitating factors. 

Table 4. Effect of age on adherence on survival-advantage anti-CHF drug classes 

Drug class < 65 years n = 68 (%) ≥ 65 years n = 32(%) 

ACEI/ARB 65 (95) 18 (56.0) 

BB 36 (52) 12 (37.5) 

AA 43 (63.2) 10 (31.3) 

Note. P<.05; ACEI/ARB = angiotensin converting enzyme inhibitor/angiotension receptor blocker; BB = beta blocker; AA = aldosterone 
antagonist/blocker. 

Table 5. CHF reversible precipitating causes during hospitalization 

Precipitants Percentage (%) 

Hypokalemia 30 

Infections 27 

Severe hypertension 18 

Herbal concoctions/alcohol 17 

Arrhythmia  17 

Dietary and drug non-adherence 17 

Pulmonary embolism 6 

Acute myocardial infarction 3 

Table 6. Non-CHF medications and/or drug class used during acute phase of heart failure admission 

Medications/drug class/agents Percentage (%) 

Aspirin 57 

Anti-infective  27 

Lipid lowering  24 

Warfarin  21 

Antihypertensive   18 

Hypoglycemic  16 

Antiarrhythmic  14 

Heparin/enoxaparin 40 

Non-steroidal  anti-inflammatory 8 

Anti-ulcer 3 

Inotropic (Dopamine/Dobutamine) 10 

Potassium supplements 7 

4 Discussion 
CHF guidelines have been provided by several authorities to aid adherence for patients and physicians in this complex 

therapeutic scenario [1, 2, 13]. The last decade has witnessed keen interest in CHF physician-adherence, resulting in several 

publications from Europe [15], USA [12, 17, 23], Japan [14], Pakistan [18], Australia [19] and South Africa [20]. These international 

studies have highlighted several differences in degree of adherence, and perceived barriers to adherence [17]. Some 

methodological issues were also uncovered as the USA adherence indicators [12, 17, 23] were based only on the use of 
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ACEI/ARB and beta blockers; while the European MAHLER survey assessed the five drug classes of anti-CHF  

therapy [15]. 

Real life physician-adherence studies are scanty in Africa; although few patient-adherence studies are now available [11, 20]. 

Our data demonstrated a fair overall adherence of 59.6% to the five anti-CHF therapy; which is similar to global adherence 

indicator of 60% in Europe [15]. Evidence shows ACEI as the “foundation” of pharmacological treatment for systolic CHF, 

and of proven benefit in all classes of heart failure [1, 2, 4, 5]. Thus, with regard to specific classes, the present study 

demonstrated a good physician - adherence of 83% for ACEI/ARB, which is comparable to those of South Africa, Europe 

and USA [12, 15, 17, 20]. Interestingly, ours was higher than the ACEI/ARB adherence noted in Japan [14], and rural  

Australia [19]. Other authors have suggested that class of physicians or seniority of physicians may influence level of 

knowledge and adherence [14-16]. 

About half of our patients were in class III/IV NYHA, indicating severe symptoms, even as out-patients. With our reported 

good adherence to ACEI/ARB, such patients would be eligible for additional BB and AA therapy [1, 2, 7, 8], although our 

data uncovered serious under-prescription of BB and AA classes. Consistently, wide variations in adherence have been 

reported for beta adrenergic blockers in CHF in other studies [12, 15, 17-20]. In our study, adherence to BB (48%) was 

surprisingly higher than 34% reported for rural Australia, but much lower than 57.8% in Japan [14] and 84% for both  

USA [12], and South Africa [20]. Reluctance to prescribe certain drug classes, such as beta blocker in CHF has been blamed 

on presence of multiple co-morbidities [10], fear of drug interactions [18, 20], presence of contra-indications [15], and 

cost/health economics [18, 25]. Thus, limited knowledge of guidelines [11, 18] and physician-perceived potential for adverse 

effects may contribute to the present low level of prescription of BB class. In other studies, reasons for BB under- 

prescription included concerns regarding co-morbidities, presence of asthma and other polypharmacy [19, 20]. However, 

with the exclusion of case-notes with contraindications in this present study, the expectation was a higher adherence rate. 

As previously noted in the HART and MAHLER studies, adherence was defined as the prescription of a recommended 

drug class in the chart or case-notes [12, 17]. However, unlike those studies, our results further pointed out that the mere 

presence of a drug in the prescription or chart does not translate to guideline-adherence; since drug combinations may be 

partially or completely inappropriate. In addition to adherence, some studies examined drug target doses [15, 19] but did not 

assess the appropriateness of the anti-CHF combinations. In the absence of contra-indications, we noted complete 

non-adherence or inappropriate combinations in approximately one-fifth of our patients. This was demonstrated by 

spironolactone (aldactone-antagonist) and digoxin prescription without initial “foundation” class of ACEI/ARB. 

The clinical profile of the patients reviewed in our study showed that the aspects of average age, aetiology of heart failure 

and co-morbidities were consistent with other African studies [3, 11, 20, 22]; but differ greatly from patients in industrialized 

world [12, 14, 17, 19]. While the present study highlights the predominance of hypertension and diabetes as important 

co-morbidities, the major aetiological factor of CHF in the West is related to coronary artery disease [1, 2, 12, 14, 15]. The high 

prevalence of hypertension in our study is however consistent with reports from similar clinical settings [3, 20, 22, 28]. The 

high adherence to ACEI/ARB class in this study is not unexpected, as the chief co-morbidities of CHF were hypertension 

and diabetes - conditions with proven benefit from the use of these drug classes [1, 2]. In addition, our methodology ensured 

that selected patient-notes were those without contraindication. 

Our patients had a high co-morbidity burden. In the hospital phase, reversible precipitants of decompensation were 

common, such as infections, severe hypertension and electrolyte imbalance. In addition, chronic co-morbidities of 

hypertension, diabetes, atrial fibrillation and dyslipidemia were frequent; some patients having more than one co-morbid 

condition. These co-morbidities have implications for the number of different drug classes, finances/cost, complexity of 

regimen, and also increase in the potential for adverse drug interaction [18, 19]. These factors have been implicated in 

previous patient- and physician non-adherence reports [10, 12, 15]. Interestingly, the MAHLER study [15] also identified 
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co-morbidities of hypertension, diabetes, atrial fibrillation as predictors of poor outcome - measured as “time to 

cardiovascular event”. 

Overall, prescription of diuretics was frequent, but that of aldosterone antagonist was low at < 50%. This finding may be a 

reflection of our type of patients, as African patients are known for late presentation and more readily present with gross 

peripheral edema [3, 11, 20, 22]. The high prescription of diuretics may indicate an over - prescription or non - adherence. The 

evidence-based guideline recommendation for aldosterone antagonist (AA) use [1, 2, 8], is for advanced CHF: defined as 

persistence of symptoms, despite standard HF therapy with a combination of ACEI, BB, and diuretics [8]. In the present 

study, spironolactone (an AA), was appropriately added-on to standard treatment in only 26% of the cohort; and its 

prescription was not evidence-based, in the remainder. Several investigators had previously stated that AA prescription 

might be limited by actual presence or fear of hyperkalemia; and this risk would be higher, when AA is added-on to 

ACEI/ARB - two potassium sparing agents [4, 5, 8]. Although the use of diuretics is “routine” for acute and chronic heart 

failure [1, 2], some recent reports are questioning the quality of evidence; and “raising eyebrows” at the outcome of 

especially high-dose diuretics in heart failure [23]. Our current data also showed that age influenced all classes of survival 

anti-CHF drug class. Other studies also noted this and suggested that older age may be associated with higher numbers  

of co-morbidities and higher potential for adverse effects [12, 14, 19]. The obvious absence of the isosorbide dinitrate- 

hydralazine combination in any of our prescriptions requires mention. This combination demonstrated significant efficacy 

and survival advantage in African Americans in the A-HEFT study [9]; and so was recommended for patients of African 

descent [1]. Reasons for ignoring this beneficial combination in our practice needs further study. 

Association between common over-the-counter (OTC) medications, including non-steroidal anti inflammatory drugs 

(NSAIDS) and exacerbation of heart failure should be made known to patients and health care providers, to avoid 

detrimental adverse drug-drug and drug-disease interactions that could result in hospitalization [26]. Pharmacists can assist 

in the evidence-based selection of drug therapy by making every therapeutic decision with diligence, to avoid potentials 

for long-term morbidity and mortality [27, 28], and improving guideline compliance in patients with heart failure [29]. The 

findings of a survey among pharmacists suggest that higher involvement of pharmacists in post-discharge patients, would 

yield improvement in adherence issues [30]. 

Strengths and limitations 
This study evaluated certain class of senior physicians, as previous studies suggested that variation in adherence may be 

due to a factor of physician experience [11, 18]. We examined the prescription patterns of experienced health-care providers 

(senior registrars and consultants). This therefore eliminates the potential effect of age and seniority of prescribers [15]. The 

MAHLER study had previously proposed the concept of “positive” and “negative” adherence [15] and our current interest 

was on positive adherence [12, 15]. Our methodology ensured appropriate selection of such charts. We adopted a chart 

review, which is a method of evaluating real-life practice [17, 18]. Our patients had previous admission in our facility for 

CHF; which provided additional opportunity to examine certain admission issues. Patients included were more than thirty 

days post-discharge, which would have ensured stability of symptoms, and allowed time for including drug classes and 

up-titration of doses. Our study is a retrospective survey in the apex health care facility in Lagos - Nigeria, with referrals 

from other levels of health-care, as well as private hospitals. The findings may not be generalized to other levels of the 

health care community. However, the performance at this level is relevant and requires study, for audit and practice 

evaluation [16, 17]. 

Limitations: As with other retrospective studies, our study limitations would include incomplete clinical data required to 

ascertain compliance. However, this limitation was minimized by excluding such records. Although, this introduced 

another confounding factor, relating to fewer patient records and generalisability. Another limitation may be the use of an 

European guideline for an African health facility. This situation is considered acceptable as HF is a global menace and is  

a final common pathway of various cardiac diseases [1, 2], with comparable prognosis globally. An African generated 
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evidence-based guideline is not yet available. Need to “customize” the ESC guidelines is debatable, as similar studies from 

around the world: Japan [14], Pakistan [18], Australia [19], South Africa [20] used guidelines without any customization. 

Clinical Implications: Our data uncovered both outright non-adherence to guidelines and under-prescription of survival 
advantage classes of BB and AA. Such non-adherent combination was noted in nearly 20% of our HF patients, where 
digoxin was combined with spironolactone (AA), in the absence of prior ACEI/ARB treatment. No guideline has 
recommended this combination [1, 2, 8]; and one can only guess at the clinicians’ thoughts and objectives. Nevertheless, 
other non-HF indications for our common AA-spironolactone exist, such its potassium-sparing diuretic effect or need in 
secondary aldosteronism [1, 8]. 

Future direction should include prospective studies on the reason for non-adherence, in addition to the provision of an 
evidence-based Nigerian guideline with a flow-chart summary. Based on previous recommendations [10, 16, 17], research 
should be directed to physician’s self-evaluation, and external evaluation using standard performance measures. On-going 
education on best practices in HF care should include strategies, such as clinical reminders and feed-back. 

5 Conclusion 
Physician-adherence to evidence-based guidelines for pharmacotherapy for CHF showed variation: being good for certain 
drug classes and poor for others. The degree of adherence was comparable to similar settings in Africa and other 
continents. However, it was unacceptably low for BB and AA, and older age was associated with lower adherence. 
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