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Abstract:  

Objectives: To analyze utilization of antihypertensive drugs in chronic kidney disease patients in a tertiary care 
hospital. 

Materials and Methods: A descriptive prospective study was conducted in the dialysis unit of Bapuji hospital, 

Davangere during 6 month period in 2013 with stage III to V of chronic kidney disease patients. Data from case 

record of all patients was collected, relevant information entered in a preformed proforma and analyzed.   

Results: Total of 120 case records were analyzed, 30 % patients were 51-60 years, 27 % patients were 61-70 

years and male to female ratio of 74: 26. Out of 120 patients, 54 patients (45 %) were diabetic with 

hypertension and 66 patients (55 %) were nondiabetic with hypertension. In diabetic patients with hypertension, 

66.6 % were two drugs combinations, cilnidipine and torsemide (52%), amlodipine and furosemide (28%) 

metoprolol and cilnidipine (11%).  30% with three drug combinations. Nondiabetic patients with hypertension, 

55 % had three drugs combinations, Metroprolol, furosemide, prazosin (45%), Cilnidipine, torsemide, prazosin 

(33 %) and 45 % two drugs combinations, amlodipine, furosemide (46%) and metoprolol, torsemide (33%) 

were commonly used. 
Conclusion: Combination of diuretic and calcium channel blockers (80 %) was commonly used in hypertensive 

patients with diabetic.  Beta blocker because of its known adverse effects in diabetic patients (hypoglycemic 

unawareness) is getting less commonly used than in nondiabetic. Use of antihypertensive drugs such as selective 

beta blocker, alpha-blocker, Calcium channel blocker combination (45 %) more commonly used in nondiabetic 

with hypertension. 
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I. Introduction 

Chronic kidney disease (CKD) is a major public health issue because of rising incidence, poor outcome 

and expensive treatment, thereby imposing a burden on social and health care system. According to the World 

Health Organization (WHO) Global Burden of Disease Project, kidney disease contributes to nearly 850,000 

deaths per year along with other urinary tract problems [1]. CKD is associated various complications and 
comorbidities. Hypertension is most frequently seen in chronic renal disease and may cause progressive renal 

damage if uncontrolled.  In order to achieve and maintain adequate blood pressure control various 

antihypertensive drugs combinations were employed.   

               The study of prescribing patterns is a component of medical audit that monitors and evaluates 

prescribing practices and recommends necessary modifications to achieve rational drug use [15]. Due to limited 

literatures available in prescribing various drug combinations, advantage and side effects in chronic renal 

disease patients to the practising clinicians.   Hence, our study was planned to analyse current prescribing trends 

in the management of CKD patients with hypertension and to suggest ways to rationalize drug use, minimise 

medication error and improve therapeutic outcome. 

 

II. Materials And Methods 
             A descriptive prospective study was conducted in the Nephrology unit of Bapuji hospital attached to 

JJM Medical College, Davangere during period of 6 months in 2013 with stage III to V of chronic kidney 

disease. Study was approved by institutional ethical committee and written informed consent was obtained from 

each patient before enrolment. All patients diagnosed to have chronic renal disease were undergoing treatment 

in the nephrology unit were included and their prescriptions were analyzed. Children, pregnant and lactating 

women, surgical conditions like kidney stone, tumors and trauma were excluded. Demographic, clinical data 

and medication details were collected in a specially designed proforma. Data on utilization of different classes 

as well as individual drugs were subjected to descriptive analysis.   
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III. Observations And Results 
               Total of 120 case records were analyzed, 54 patients (45 %) were diabetic with hypertension and 66 

patients (55 %) were nondiabetic with hypertension. 30 % patients were 51-60 years, 27 % patients were 61-70 

years and male to female ratio of 74: 26. 

               In diabetic patients with hypertension, 66.6 % were prescribed two drugs combinations and 30% three 

drugs combinations. Two drugs combinations commonly used were cilnidipine + torsemide (52%), amlodipine 

+ furosemide (28%) and metoprolol + cilnidipine (11%). Three drug combinations used were Metoprolol + 

cilnidipine + prazosin (62 %) and Metoprolol + torsemide + Prazosin (25%). In nondiabetic with hypertension, 

55 % with three drug combinations,  Metroprolol + furosemide + prazosin (45%) and Cilnidipine + torsemide + 

prazosin (33 %) and 45 % had two drugs combinations , amlodipine+ furosemide (46%), metoprolol+ torsemide 

(33%) were commonly used. 

 

IV. Figures And Tables 
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Figure 1. Gender distribution of hypertensive patients in chronic renal disease 

 

 
Figure 2:  Pie chart showing percentage wise distribution of diabetic and nondiabetic in chronic renal disease 

patients 

 
Figure 3:  Bar chart showing double drug regimen in diabetic and nondiabetic with hypertension in chronic renal 

disease. 
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Figure 4:  Bar chart showing triple drug regimen in diabetic and nondiabetic with hypertension in chronic renal 

disease. 

 
Characteristics Number of patients ( n =120) 

Gender 

Men 89(74 %) 

Women 31(26%) 

Stages of CKD 

Stage V [GFR < 15 mL/min/1.73 m2] 100(84%) 

Stage IV [ GFR 15-29 mL/min/1.73 m2 18(15%) 

Stage III [GFR 30-59 mL/min/1.73 m2] 2(1.6%) 

Comorbidities: 

Hypertension 120(100%) 

Diabetes 54(45%) 

Anemia 51(43%) 

Uremia 13(11%) 

Coronary artery disease 8(7%) 

CKD = Chronic kidney disease, GFR = Glomerular filtration rate 

Table1.  Demographic characteristics of patients suffering from chronic kidney disease (n = 120) 
 

V. Discussion 

                  The Kidney Disease Outcomes Quality Initiative (K/DOQI) of the National Kidney Foundation 

(NKF) defines CKD as either kidney damage or a decreased glomerular filtration rate of less than 60 

mL/min/1.73 m2 for 3 or more months [2]. Hypertension (HTN) has been reported to occur in 85% to 95% of 

patients with CKD (stages 3–5) [3]. The relationship between HTN and CKD is cyclic in nature.  The progressive 

renal disease can exacerbate uncontrolled HTN due to volume expansion and increased systemic vascular 

resistance. Therefore, one of the main goals in CKD patients is to maintain blood pressure in the range 

recommended in different guidelines and to slow down the progression of renal disease and reduce 

cardiovascular morbidity and mortality [4-6].   In order to achieve and maintain adequate blood pressure control, 

most patients with CKD require multiple drugs combinations of antihypertensive agents [7].  
                Angiotensin converting enzyme (ACE) Inhibitors or angiotensin receptor blockers (ARBs) studies 

have shown that these drugs target the renin-angiotensin system and prevent kidney function decline more so 

than other agents even achieving similar BP goals [8]. These results were found primarily in patients with 

proteinuria, whereas the benefit was less substantial for those without proteinuria. Based on these findings, 

guidelines recommend ACE inhibitor or ARB therapy as first-line treatment for those with diabetes or those 

presenting with nondiabetic kidney disease, HTN, and proteinuria. Treatment with both ACE inhibitor and ARB 

are not recommended, as these combinations has been shown to worsen kidney function. Combination of ACE 

inhibitor and ARB therapy did not reduce cardiovascular mortality or morbidity in comparison to monotherapy 

of an ACE inhibitor [9, 10]. ACE inhibitors and ARBs are generally well tolerated. ACE inhibitors may cause a 

dry cough and angioedema are very rare.  

              Patients with CKD and HTN often experience fluid retention or fluid overload. As a result, diuretics are 

often necessary in their treatment regimen. Thiazides are recommended for patients with CKD stages 1 to 3 
(GFR ≥30 mL/min) and have been established as effective agents for blood pressure and cardiovascular risk 

reduction. Loop diuretics are recommended for patients with CKD stage 4 to 5 (GFR <30 mL/min) as they have 

been shown to be more effective in reducing extracellular fluid volume in patients with severely reduced GFR 

[2]. Thiazide diuretics (chlorthalidone, hydrochlorothiazide) and loop diuretics (bumetanide, furosemide, 
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torsemide) all cause hyperuricemia (increased urination).  Orthostatic hypotension may occur in response to any 
antihypertensive agents; however, it is common with diuretics.  

               Calcium channel blockers (CCBs) are considered second- or third-line therapy in the treatment of HTN 

in patients with CKD [11]. While there may be no difference in the effect on blood pressure lowering between 

non-dihydropyridine CCBs (ND-CCBs) e.g., diltiazem, verapamil) and dihydropyridine CCBs (e.g., amlodipine, 

nifedipine), ND-CCBs have been shown to significantly reduce proteinuria either when used alone or in 

combination with an ACE inhibitor or an ARB [12]. Common adverse effects include edema and constipation 

with ND-CCBs (especially verapamil) and flushing and peripheral edema with dihydropyridine agents [2].  

              Aldosterone plays a severely deleterious role in the progression of CKD. Aldosterone receptor 

antagonists (e.g., spironolactone, eplerenone) may have a role of CKD therapy when blood pressure goals have 

not been achieved with first and second-line therapy. These agents have shown in human trials to provide a 

reduction in proteinuria when added to an ACE inhibitor or ARB [13, 14]. Beta-blockers can be considered as 

second- or third-line therapy if the patient has a compelling indication for a beta-blocker such as coronary artery 
disease or chronic heart failure [2].  

                  Out of the 120 case records evaluated, males predominated in the study population which is in 

agreement with the results of various other studies in India and United States [2]. The (mean±SD) age of the 

patients was 56.5 ± 13.2 years with a range between 18 and 83 years. Average number of drugs per prescription 

was nine. The practice of polypharmacy is a common finding in similar studies in CKD patients with average 

number of drugs per prescription varying from 8 to 12.3[16, 17]. In this study only the prescribed medicines were 

considered but it is well-known that over the counter use of medicines is common in India. This further increase 

the chances of drug interactions and adverse reactions.  Combination of diuretic and calcium channel blockers 

(80 %) was commonly used in diabetic patient with hypertension. Cilnidipine was commonly used because of its 

longer duration of action of 24 hours, also prevents reflex tachycardia as it selectively acts on N type of calcium 

channels. Torsemide was preferred over furosemide because of longer duration of action and increased potency.  
Beta blocker because of its known adverse effects in diabetic patients with hypertension like negative effect on 

lipid profiles and hypoglycemic unawareness is getting less commonly used than in nondiabetic with 

hypertension. Use of antihypertensive drugs such as selective beta blocker, alpha-blocker, CCB combination (45 

%) more commonly used in nondiabetic than in diabetics.  

 

VI. Conclusion 

              Our study identified a wide variety of drug classes were prescribed in a cohort of CKD patients 

indicative of prevailing morbidity. It provides a framework for continuous prescription audit in a hospital setting 

and suggests possible improvement in prescription practices in patients suffering from chronic kidney disease.  
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