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ABSTRACT 

The background of this study is Chronic kidney disease (CKD) patients with hypertension are highly prevalent and are a major 
determinant of progression of renal disease. The Most important, high blood pressure (BP) is an undisputed risk factor for 
cardiovascular (CV) disease this point is critical taking into consideration that for these patients, CV risk is significantly high and 
greater than the risk for reaching end-stage renal disease. Aim of the study is to perform prescription analysis in chronic kidney 
disease patients with hypertension. The main objective of our study is to analyze the prescribing patterns in the management of 
hypertension in CKD patients by performing prescription analysis. Methodology: Selection of study site: Private hospitals in Guntur 
district specialized with nephrology department. Study design: This prospective, cross-sectional, observational study was conducted 
in nephrology department of super speciality hospitals, The Study was accepted by institutional ethics committee. Study period: 
6months over 6-months period from December to April 2017. Inclusion criteria and exclusion criteria was followed. Results and 
Discussion: Demographic characteristics of patients. The total number of prescribed medications was 311. Out of 60 prescriptions 
analyzed, average number of drugs per prescription was 5.18. the evaluation is based on  anatomical level of ATC classification, most 
commonly prescribed medications were drugs for gastrointestinal tract and metabolism (28.93%) followed by drugs for 
cardiovascular system (23.47%) and those for treatment of disorders of blood and blood forming organs (18.96%) . represents 
utilization pattern of Hypertensive’s. Out of total prescriptions CCBs were prescribed in 45%. Some prescriptions had more than one 
CCBs. Most commonly prescribed CCBs was Amlodipine (6.43%), followed by diltiazem (4.8%) and verapamil (3.2%).Conclusion: To 
conclude, this study identified a wide variety of drug classes prescribed in a cohort of CKD patients with Hypertension indicative of 
prevailing morbidity. It provides a scaffold for incessant prescription assessment in clinical setting and suggests potential 
improvement in prescribing practices in patients of CKD with Hypertension  

Keywords: CKD, Dialysis, Hypertension. 

 
INTRODUCTION 

hronic kidney disease is the progressive, 
longstanding and irreversible impairment of renal 
functions. It is a general term for heterogeneous 

disorders affecting kidney structure and function.1 

Chronic kidney disease (CKD) with hypertension is highly 
prevalent and is a major determinant of progression of 
renal ailments. More important, high blood pressure (BP) 
is an undisputed risk factor for cardiovascular (CV) disease  
this point is critical considering that for these patients, CV 
risk is dramatically high and greater than the risk for 
reaching end-stage renal disease .conversely, intensive 
antihypertensive treatment prevents the development of 
CV events during the predialytic phase and ameliorates 
survival in the subsequent dialyticstage .therefore, strict 
control of BP to less than 130/80 mm hg is now 
considered a main goal for the care of patients with CKD. 
Most patients with moderate CKD are managed wholly by 
primary care (PC) physicians.

1,2,3
 

In the future, this approach will stand for an obligation for 
nephrologists and a prospect for patients if one considers 
that the exponential increase in prevalence of CKD will 
make nephrology manpower inadequate. However, 

recent studies have emphasized that the Lack of 
nephrology referral in patients with CKD is coupled with a 
2-fold greater risk for fatality. Therefore, comparative 
analysis of BP control in Primary care and tertiary care 
becomes mandatory. 4, 5 

Knowledge of clinical description of patients With CKD 
and evaluation of therapeutic intervention in primary 
care, the first step to correctly plan a shared program for 
the treatment of patients with CKD. To date, no study has 
provided a systematic comparison on the control of 
hypertension between family physicians and 
Nephrologists.6   Hypertension is a numerous finding in 
both acute and chronic kidney disease, particularly with 
glomerular or vascular disorders. 7 

Prevalence in CKD 

More than 400,000 Americans have end-stage renal 
disease, and over 300,000 of these patients require 
maintenance dialysis. Mortality rates remain 20 percent 
per year with the use of dialysis, with more than half of 
the deaths related to cardiovascular disease with 
hypertension. The annual direct medical costs for end 
stage renal disease are nearly $23 billion.

4, 5
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Pathogenesis of hypertension in kidney disease 

The pathogenesis of hypertension varies with the type of 
disease (eg, glomerular versus vascular) and with the 
duration of disease (acute versus chronic). 

 

Treatment of hypertension slows the progression of 
CKD8, 12 

Hypertensive people with CKD stages 1-4 should be 
treated with an ACE inhibitor or an ARB, usually in 
combination with a diuretic. Target blood pressure in   
CKD stages 1-4 should be < 130/80 mm Hg.7 

Generally in CKD treatment is based on the patient pathological condition and serum creatinine level, GFR. 

Stages of CKD Glomerular filtration rate Serum creatinine levels Standard treatment 

Stage 1 ≥90ml/min/1.73m² <1.5mg/Dl Observation, control of blood pressure 

Stage 2 60-89ml/min/1.73m² >1.5mg/dL -  <2.0mg/dL 
Treating complications, control HTN,DM & slowing 

progression 

Stage 3 30-59ml/min/1.73m² >2.0mg/dL -  <5.0mg/dL 
Evaluating& treating complications &slowing 

progression 

Stage 4 15-29ml/min/1.73m² >5.0mg/dL -  <8.0mg/dL Preparation for dialysis or transplant 

Stage 5 <15ml/min/1.73m² >8.0mg/dL Dialysis necessary. kidney transplant possible 

 

ACE inhibitors are more effective than other 
antihypertensive classes in slowing progression of kidney 
disease characterized by macro albuminuria in 
hypertensive patients. The beneficial effect of ACE 
inhibitors was greater in patients with decreased GFR at 
baseline, possibly because the end point, a doubling of 
baseline serum creatinine level, is achieved more quickly 
in patients with reduced GFR. 7,8,9,10,11 

In the opinion of the Work Group, ARBs can be used as an 
alternative class of agents CCBs to treat CKD in 
hypertensive people if ACE inhibitors cannot be used. ACE 
inhibitors, ARBs, and calcium channel blockers have a 
greater anti protein uric effect than other 
antihypertensive classes in hypertensive patients with 
CKD.12, 13, 14, 15, 16 

 High BP can be either a cause or a consequence of CKD. 
High BP may develop early in the course of CKD and can 
be associated with adverse outcomes such as worsening 
renal function and development of cardiovascular 
disease. Hypertension is a major promoter of the decline 
in GFR in both diabetic and non-diabetic kidney disease. 
11, 16, 17

 

METHODOLOGY 

Aim 

The main aim of our study is to perform prescription 
analysis in chronic kidney disease patients with 
hypertension. 

Objective 

The main objective of our study is to analyze the 
prescribing patterns in the management of hypertension 
in CKD patients by performing prescription analysis. 

 

Selection of study site 

Private hospitals in Guntur district specialized with 
nephrology department. 

Study period 

6months (December 2016 to April 2017). 

Study design 

The study is prospective, cross-sectional, observational 
study was conducted in nephrology department of a 
super speciality hospital. The Study was approved by 
institutional ethics committee. 

Inclusion criteria 

1. The patients age in between 18-65years 

2. Patients suffering with chronic kidney disease and    

hypertension 

3. Outpatient and inpatient included. 

Exclusion criteria 

1. Patient above 65 years and below 18years 

2. Patient suffering from chronic kidney disease with 

HTN. 

3. Patient with other commorbidites 

4. Pregnancy and lactation women 

Phase 1- collection of case along with prescriptions 

Phase 2- pooling of data from the prescriptions 

Phase 3- results and discussions 
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RESULTS AND DISCUSSION 

Table 1: Demographic characteristics of patients suffering 
from chronic kidney disease (n=60) 

Characteristics No of patients (%) 

Gender  

Men 44 (73.3%) 

Women 16 (26.6%) 

Stages of CKD  

5th stage (GFR <15ml/Min) 28 (46%) 

4
th

 stage (GFR 15-20 ml/min) 18 (30%) 

3rd stage (GFR  30 – 50 mi/min) 14 (23%) 

Comorbidities  

Diabetes mellitus 18 (30%) 

Anaemia 7 (11.6%) 

Patients on haemodialysis 12 (20%) 

Patients on peritoneal dialysis 6 (10%) 

Note:   CKD-Chronic Kidney Disease, GFR – Glomelular 
Filtration Rate 

Total 60 prescriptions of patients with age 18-70 years 
suffering from CKD were included in the study. 
Demographic characteristics of patients are shown 
in [Table 1]. The results of analysis of prescriptions for 
rationality are mentioned in [Table 2]. A total number of 
drugs prescribed were 311. Out of 60 prescriptions 
analyzed, average number of drugs per prescription was 
5.18. On the basis of first anatomical level of ATC 
classification most commonly prescribed were drugs for 
gastrointestinal tract and metabolism (28.93%) followed 
by drugs for cardiovascular system (23.47%) and those for 
treatment of disorders of blood and blood forming organs 
(18.96%) [Table 3]. Vitamins and minerals were the most 
frequently prescribed drugs (4.18%), followed by 
cardiovascular drugs (16.72%), hematopoietic agents 
(7.71 %), and PBs (1.28 %.) [Table 4]. The five most 
commonly prescribed drugs were multivitamins (2.89%), 
iron (5.14%), folic acid (2.25%), and calcium carbonate 
(3.85%) Calcitriol(1.60%). [Figure 2] represents utilization 
pattern of Hypertensive’s. Out of total prescriptions CCBs 
were prescribed in 45%. Some prescriptions had more 
than one CCBs. Most commonly prescribed CCBs was 
Amlodipine (6.43%), followed by diltiazem (4.8%) and 
verapamil(3.2%). 

 

                      

Figure 1: Gender distribution 

                                        

Figure 2:  Comorbidities 

Table 2:   Analysis of Prescriptions in Chronic Kidney 
Disease- WHO – drug core indicators 

Prescribing indicators Frequency 

Prescription analysed 60 

Total number of drugs prescribed 311 

Average number of drugs per prescription 5.18 

Number of drugs prescribed by generic names 6 

Number of drugs from WHO essential drug list 

Out of total number of drugs prescribed 

112 
(36.01%) 

Table 3: Distribution of drugs prescribed for chronic 
kidney disease in different categories according to 
Anatomic Therapeutic Chemical classification 

Drug classes ( based on ATC 
classification) 

Total no. of Drugs 
prescribed (%) 

A - Drugs for gastrointestinal tract 
and metabolism 

90 (28.93%) 

B – Drugs for treatment of disorders 
of blood and blood forming organs 

59 (18.96%) 

C – Drugs for cardiovascular system 73 (23.47%) 

D – Dermatological drugs 5 (1.06%) 

G – Drugs for genitourinary system 
and sex hormones 

7 (2.25%) 

H – Hormones for systemic use 
except sex hormones 

12 (3.85%) 

J – Anti infectious drugs for systemic 
use 

3 (0.96%) 

L – Antineoplastic and 
immunomodulating  agents 

2 (0.64%) 

M – Drugs for musculoskeletal 
systems 

6 (1.92%) 

N – Drugs acting on nervous system 9 (2.89%) 

P – Drugs against parasites and 
insecticides 

1 (0.32%) 

R – Drugs for respiratory system 7 (2.25%) 

S– Drugs for eye and ear 00 

V - Various others 37 (11.89%) 

 

0.00% 

20.00% 

40.00% 

60.00% 

80.00% 

MEN WOMEN 

P
e

rc
e

n
ta

ge
  

Gender Distribution 

MEN 

WOMEN 

0% 

10% 

20% 

30% 

40% 

Diabetis anemia hemo 
dialysis 

pertonial 
dialysis 

P
ER

C
EN

TA
G

E 

COMORBIDITIES 

Diabetis 
anemia 
hemo dialysis 



Int. J. Pharm. Sci. Rev. Res., 49(2), March - April 2018; Article No. 09, Pages: 33-38                                                           ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research . International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 

. 

. 
Available online at www.globalresearchonline.net 

 

36 

Table 4: patterns of drug utilization in patients suffering from chronic kidney disease 

Drug classes ATC code Total No of prescription drugs (%) 

Cardiovascular drugs - 52 (16.72%) 

Calcium channel blockers C08CA 45 (14.46%) 

Diuretics C03CA 12 (3.85%) 

Alpha blockers C02CA 6  (1.92%) 

ACE Inhibitors C09AA 12 (3.85%) 

ARBs C09CA 7 (2.25%) 

Beta blockers C07AB 5 (1.60%) 

Drugs for GIT - 12 (3.85%) 

PPI A02BC 9 (2.89%) 

H2 blockers A02BA 5 (1.60%) 

Anti diabetic drugs - 8 (2.57%) 

Insulin A10A 4 (1.28%) 

Oral hypoglycaemic agents A10B 2 (0.64%) 

Heamopoitic agents - 24 (7.71%) 

Iron B03A 16 (5.14%) 

Folic acid B03B 7 (2.25%) 

Erythopoietine B03XA01 6 (1.92%) 

PBs - 4 (1.28%) 

Calcium carbonate A02AA04 12 (3.85%) 

Calcium acetate A12AA12 3 (0.96%) 

Sevelamer hydro chloride V03AE02 2 (0.64%) 

Vitamins and minerals - 13 (4.18%) 

Vitamin D3 A11HA 7 (2.25%) 

Calcitrol A11CC04 5 (1.60%) 

Antimicrobial agents J01 16 (5.14%) 

Multivitamins and minerals A11AA 9 (2.89%) 

Herbal drugs - 5 (1.60%) 

Miscellaneous - 3 (0.96%) 

 

 

Figure 3: Utilisation pattern of calcium channel blockers 
in patients with chronic kidney disease 

 

Figure 4: utilization pattern of anti hypertensive’s in 
chronic kidney patients 
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DISCUSSION 

The gender distribution and mean age of patients in our 
study was Male 73.3% & Female was 26.7% and mean age 
will be 32 years.  Average number of drugs per 
prescription was 5.18. Practice of poly pharmacy is a 
common finding in similar studies in CKD patients with 
average number of drugs per prescription varying from 
4to 6.8.  Poly pharmacy is defined as prescription of five 
or more medications to one patient at one 
time.  However, considering the necessity of poly 
pharmacy in CKD, it may not be considered as poly 
pharmacy.  Hence, some experts have even advised 
redefining poly pharmacy as nine or more medications, 
rather than five or more. In this study, only the prescribed 
medicines were considered. But it is well-known that 
over-the-counter use of medicines is common in this 
country. This further increases the chances of drug 
interactions and ADRs. 

In our study, no drug was prescribed by its generic name, 
showing that prescribing by brand name is the norm, 
which needs to be discouraged. Encouraging prescription 
of drugs by generic names is always recommended by 
various national and international bodies to promote 
rational use of medicines. But implementation of this 
practice is never satisfactory and requires motivation of 
prescribers and strong regulatory interventions. 

Only 36.01% of the prescribed drugs were from the WHO 
essential medicines list. So making these drugs freely 
available in public health facilities is less likely. Majority of 
the patients attending these facilities cannot afford to 
purchase these drugs from private pharmacies. Hence, 
whether the patients are actually consuming all the 
prescribed drugs or not is a matter of great concern. 

Out of total prescribed drugs (311), most commonly 
prescribed were vitamins and minerals (4.18%), 
cardiovascular drugs, (16.72%), and hematopoietic agents 
(7.71%). Considering individual drugs, the five most 
commonly prescribed drugs were multivitamins (2.89%), 
iron (5.14%), folic acid (2.25%), calcium carbonate 
(3.85%), and calcitrioln (1.60%). These findings are similar 
to most of the earlier reported studies where calcium 
carbonate, multivitamin, folic acid, and ferrous sulphate 
were the most commonly prescribed drugs for CKD 
patients.  

Out of all the drugs prescribed, 1.28% was PBs. Among 
PBs, calcium carbonate was the most frequently 
prescribed and sevelamer was the least prescribed. These 
findings are similar to those reported in an earlier study 
using data from contributors to the European practice 
database.  But even in the said study which analyzed data 
from five different countries, higher use of sevelamer was 
reported in Greece. Similarly a study from Brazil also 
reported a large percentage of prescriptions of sevelamer 
among patients on maintenance haemodialysis despite 
the high cost of the medication and absence of 
contraindications for PB with calcium salts.    

 
In contrast to previous study,  wherein calcium channel 
blockers (CCBs) were most frequently prescribed 
antihypertensive drugs, in our study diuretics (3.85%) 
were found to be most frequently prescribed followed by 
CCBs (14.46%). In chronic renal failure or end stage renal 
disease, hyperkalemia is more likely to develop when 
Angiotensin converting enzyme (ACE) inhibitors or 
Angiotensin receptor blockers (ARBs) is prescribed. Also, 
unlike CCBs, most of the ACE inhibitors need dose 
modification in renal failure. So the choice of CCBs and 
diuretics seems to be logical. 

Out of 18 patients suffering with diabetes mellitus, 
antidiabetics were prescribed in only 6 patients with 
preference for insulin (4) over oral hypoglycaemic 
drugs(2) . In diabetic patients, rigorous glycaemic control 
decreases the rate and progression of micro-albuminuria. 
However, during the phase of deteriorating renal 
function, insulin requirement falls because the kidney is a 
site of insulin degradation and this might be reason for 
the remarkable number of patients not receiving any 
antidiabetic agent, similar to previous study. 

In contrast to previous studies, antimicrobials were less 
prescribed in this study in spite of high risk of infection 
seen in patients on haemodialysis and peritoneal dialysis 
a fact which needs to be noted. Most of the CKD patients 
are anemic. Underutilization of erythropoietin in the 
present study is surprising despite recommendations for 
its use. The high cost of erythropoietin may be the reason 
for its underuse since most patients visiting this 
government hospital are economically backward. The low 
prescription rate of erythropoietin indicates lacunae of 
current treatment practices and signals an opportunity 
for improvement in prescribing practices in CKD patients. 

We found that prescribing herbal drugs was a routine 
practice. This has not been reported in any previous 
study. Obtaining details about the contents of these 
preparations was, however, beyond the  scope of 
ourstudy. There are several limitations to this study. First, 
the sample size may not be adequate to reflect the exact 
picture of prescribing patterns in general and PB in 
particular. Similarly, data from multiple centres need to 
be collected to get a broader yet more comprehensive 
idea of use of PB and to analyze the reasons for underuse 
of these drugs. Another shortcoming of the study is the 
point prevalence nature of the medication-related data. It 
cannot be assumed that the prescription characteristic of 
a particular medication for a given patient remains 
unchanged over the course of follow-up of these patients. 
In spite of these lacunae, this study certainly provides an 
insight into the problems associated with the use of drugs 
in CKD patients.   

CONCLUSION 

To conclude, this study identified a wide variety of drug 
classes prescribed in a cohort of CKD patients with 
Hypertension indicative of prevailing morbidity. It 



Int. J. Pharm. Sci. Rev. Res., 49(2), March - April 2018; Article No. 09, Pages: 33-38                                                           ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research . International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

© Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited. 

. 

. 
Available online at www.globalresearchonline.net 

 

38 

provides a framework for continuous prescription audit in 
a hospital setting and suggests possible improvement in 
prescription practices in patients suffering from  CKD 
with Hypertension 
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