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INTRODUCTION 

Chronic kidney disease (CKD) is widely prevalent non-

communicable disease that is responsible for increasing 

morbidity in India. Chronic kidney disease is defined as 

a reduced glomerular filtration rate, increased urinary 

albumin excretion or both. Prevalence is estimated to be 

8-16% worldwide. The prevalence of end stage renal 

disease continues to increase globally and most patients 

are treated with dialysis.  Chronic kidney disease is 

characterized by multiple disorders affecting the 

morphology and function of kidneys. It is estimated on 

the basis of a decrease in the number of nephron which 

ultimately decreases the glomerular filtration rate (GFR) 

for a period more than three months. Diabetes mellitus, 

hypertension, recurrent infections along with an 

inappropriate prescription of drugs are the leading factors 

resulting in the increasing incidence of chronic kidney 

disease. Pharmacokinetics in renal compromised patients 

is altered and often results in drug accumulation and 

toxicity. Complication include increased cardiovascular 

mortality, kidney disease progression, acute kidney 

injury, cognitive decline, anaemia, mineral and bone 

disorders and fractures
[7]

 

 

Patients with chronic kidney disease usually have 

multiple co-morbidities and therefore require multiple 

pills. The common co-morbidities are diabetes mellitus, 

hypertension, coronary artery disease and infections. The 

presence of these co-morbidities has a twofold impact- 

first it increases the cost of treatment and secondly it 

poses a challenge for the treatment of CKD patients. 

Because of the multiple medications, CKD patients are at 

higher risk of developing drug related problems. Dug 

utilization changes with time period, physician, disease 

conditions and population which makes it is important to 

study the drug utilization continuously over a period of 

time. Appropriate drug selection for patients with CKD 

is important to avoid unwanted drug effects and to ensure 

optimal patient outcomes.
[8]
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ABSTRACT 

Introduction: Chronic kidney disease is increasingly recognized as a global public health programme. Rational 

drug prescription is difficult in CKD patients due to a higher risk of drug related problems since they need 

complex therapeutic regimens and they require frequent monitoring and dosage adjustments. Methodology: 

Objective of the study was to compare the drug utilization pattern of predialysis and dialysis patients. Study 

design & Settings: Prospective observational study in the Department of Nephrology, Govt. Medical College, 

Thiruvananthapuram. Study period & size: Six months with 72 participants Results and Discussion: Majority of 

the study population were in the age range of 52.7 11.3 years in predialysis and 53.1 11.5 years in dialysis 

group. Male predominance was found in both groups. In our study, most of the patients were in the upper lower 

socioeconomic class and none of them from upper socioeconomic class. Hypertension and Diabetes Mellitus were 

the commonly observed comorbidity in both groups. Antihypertensives and Antianaemics were commonly used 

drug class in dialysis patients but in predialysis it was Antihypertensives and antidiabetics. Conclusion: In India, 

the common co-morbid conditions of ESRD are hypertension and diabetes mellitus so the early detection and 

treatment of these diseases plays a vital role in the prevention and progression of renal failure. A clinical 

pharmacist can help to prevent this progression of ESRD by providing patient counseling about lifestyle 

modification, rational drug use and educating the risk group for regular checkup and adhering to the treatment thus 

can reduce the economic burden of the patient. 
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Chronic kidney disease is increasingly recognized as a 

global public health programme. Rational drug 

prescription is difficult in CKD patients due to a higher 

risk of drug related problems since they need complex 

therapeutic regimens and they require frequent 

monitoring and dosage adjustments. Inappropriate use of 

medication can increase the adverse drug effects which 

may prolong hospital stays leading to increased health 

care utilization and costs. As CKD patients need to take 

medicines lifelong, it is very important to study the 

prescribing trend on a regular basis. Economic 

evaluation refers to the comparative analysis of 

alternative courses of action in terms of both their costs 

and outcomes. Strategies to reduce burden and costs 

related to CKD should be included in National 

programme for non-communicable diseases.
[8]

 

 

This study was done in the Nephrology Department, 

Govt. Medical College, Thiruvananthapuram. No similar 

studies were done in this study set up. In this current 

situation this study is mainly focused on drug utilization 

pattern among predialysis and dialysis patient. 

 

METHODOLOGY 

Objective: To compare the drug utilization pattern of 

predialysis and dialysis patients. 

Study design & Study settings: Prospective 

observational study in the Department of Nephrology, 

Govt. Medical College, Thiruvananthapuram. 

Study period & size: Six months with 72 participants 

(36 in each groups) 

 

Study population: Patients those on maintenance HD 

and CKD stage IV and V reported at the Nephrology 

department during the study period. 

 

Inclusion criteria 

1. Patients willing to participate in the study. 

2. Subjects who were undergoing maintenance 

haemodialysis for three or more months were 

included in the dialysis group and other CKD 

patients of stage four and five were in the predialysis 

group. 

3. Age greater than 18 years were included in the 

study. 

 

Exclusion criteria 

Subjects with psychiatric problems or who died during 

hospitalization and critically ill subjects were excluded 

from the study. 

 

Study Procedure 

A detailed description regarding the study was given to 

the participants who met the inclusion criteria. Informed 

consent was collected from the participants. The patients 

were interviewed and data collected by using 

sociodemographic proforma and Modified 

Kuppuswamy’s socioeconomic status scale. Data related 

to Drug utilization pattern were collected from the 

patient medical record. 

 

Study variables: Socio economic variables: 

Age, Gender, Diagnosis, Co-morbid condition and 

Number of medications per prescriptions. 

 

Data collection tool: Sociodemographic proforma, 

Patient medical records and Modified Kuppuswamy’s 

socioeconomic status scale 

 

Data collection technique: Interview method. 

 

Statistical analysis: Data obtained was entered in to 

Microsoft excel sheet. Data analysis was done using 

SPSS version 16. Continuous variables were expressed 

as mean±SD. The discrete variables were expressed as 

frequency and percentages. Chi-square test was used to 

test differences between discrete variables. Unpaired t 

test was used to compare differences between the 

continuous variables.  

 

Ethical consideration 

Study got approval from Human ethics committee of 

Government Medical College, Thiruvananthapuram 

(HEC.No.04/09/2018/MCT) 

 

All data will be kept confidential and will be used for the 

purpose of this study only. 

 

RESULTS 

Table 1: Distribution Of Sample According To Age. 

Age group Frequency 
AGE 

t p 
MEAN SD 

Predialysis 36 52.7 11.3 
0.134 0.893 

Dialysis 36 53.1 11.5 
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Figure 1: Distribution Of Sample According To Gender. 

 

Table 2: Distribution Of Sample According To Socioeconomic Status. 

Socioeconomic status 
Predialysis Dialysis 

X
2
 df P 

Frequency Percent Frequency Percent 

Upper middle 1 2.8 0 0 

5.684 3 0.128 
Lower middle 1 2.8 5 13.8 

Upper lower 28 77.7 29 80.6 

Lower 6 16.7 2 5.6 

 

 
Figure 2: Distribution Of Sample According To Comorbidity. 

 

Table 3: Distribution Of Sample According To Drug Class. 

Drug class 
Predialysis Dialysis 

X
2
 df P 

Frequency Percent Frequency Percent 

Antihypertensives 36 100 36 100 - - - 

Antidiabetics 25 69.4 18 50 2.829 
1 

0.093 

Drugs for cad 8 22.2 10 27.8 0.296 0.586 
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Antianaemics 5 13.9 36 100 54.431 

 

0.001 

Phosphate binders 3 8.3 17 47.2 13.569 0.001 

Antihyperkalemic Agents 15 41.7 3 8.3 10.667 0.001 

Calcium Supplements 6 16.7 13 36.1 3.503 0.061 

Antipruritics 0 - 3 8.3 3.130 0.077 

Antiepileptics 5 13.9 2 5.6 1.424 0.233 

Anti-infectives 1 2.8 7 19.4 5.063 0.024 

Others 21 58.3 23 63.9 0.234 0.629 

 

Table 4: Distribution Of Sample According To Number Of Drugs Prescribed In Brand Names. 

Group Frequency 
Number of drugs prescribed in brand names 

t P 
MEAN SD 

Predialysis 36 5.8 2.5 
-1.171 0.246 

Dialysis 36 6.5 2.7 

 

Table 5: Distribution Of Sample According To Number Of Drugs Prescribed In Generic Names. 

Group Frequency 
Number of drugs prescribed in generic names 

t p 
MEAN SD 

Predialysis 36 0.61 0.80 
8.955 0.001 

Dialysis 36 2.69 1.14 

 

 
Figure 3: Distribution Of Sample According To Total Number Of Drugs Per Prescription. 

 

DISCUSSION 

In our study, majority of the patients were in the mean 

age range 53.1±11.5 years in dialysis group which was 

slightly higher than that of predialysis group (52.7±11.3). 

The study findings were consistent with the study 

conducted by UdayVenkatMatetiet al
 [8]

.  In their study 

mean age of predialysis population was 50.67 years and 

dialysis patient was 49.80 years. The result was 

consistent with the study done by SouravChakrabortyet 

al
 [7]

 andNarayanaMurty BVet al
 [22]

 that dialysis 

patients were in the age more than 50 years and between 

41-60 years respectively. 

 

The data showed that the prevalence of CKD was more 

common in males than females. Non communicable 

diseases like HTN and DM were more common in males 

which cause damage to kidney over period of time 

leading to CKD; it may be the reason for male 

predominance. The percentage of males (86.1%) in 

dialysis group was higher compared with predialysis 

group (69.4%). Female gender was more in predialysis 

group than dialysis. The studies carried by 

SouravChakrabortyet al
 [7] 

DheepanNayagamBet al
 [15]

 
andNarayanaMurty BVet al

 [22]
 found out male 

predominance were seen in dialysis patients. The result 

was more consistent with study conducted by 

UdayVenkatMatetiet al
[8]

 
 

It was observed that 94.4% of the patients were married 

and 5.6% of the patients were unmarried in both 

predialysis and dialysis groups. 

 

In this study, most of the patients (66.7%) in predialysis 

group coming from rural area compared with dialysis 

group (47.2%), because the study were done in Govt. 
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hospital. 52.8% of the dialysis patients coming from 

urban area rather than predialysis group. 

 

Modified Kuppuswamy’s socioeconomic status scale 

was used to classify the education of the patient. 

According to the scale, most of the patient had high 

school level of education in both predialysis and dialysis 

patients. It reflects the high literacy level in the state of 

Kerala. Primary level of education in dialysis group 

(25%) was somewhat higher than predialysis group 

(19.4%).  The percentage of middle school and diploma 

level of education was equal for both groups. Graduates 

(11.1%) were more in dialysis group compared with 

predialysis group (2.8%). The result was not consistent 

with the study conducted by ShaliniChawla et al
 [26]

. 

 

The socioeconomic status of the patient was classified 

into upper, upper middle, lower middle, upper lower and 

lower socioeconomic class by Modified Kuppuswamy’s 

socioeconomic status scale. None of the patient included 

in the upper class in our study.  2.8% of the predialysis 

patients were in the upper middle class and none of the 

dialysis patients were included. Most of the patient 

included in lower middle class compared with predialysis 

group. Majority of the patient in our study were included 

in the upper lower class in both groups so they were 

approached to the Public hospital for the treatment. 

16.7% of patients in dialysis group were in the lower 

class compared with predialysis group. The study was 

not consistent with study conducted by Suja A et al
 [16]

 

RajivAhlawat et al
 [5]

andNandagopal Anita et 

al
[8]

.Majority of the patient in their study was in upper 

class and lower middle class respectively. 

 

Hypertension was the most common co-morbid 

condition in predialysis and dialysis group. Among the 

two groups, the percentage of HTN was more in dialysis 

group (91.7%) compared with predialysis group (86.1%). 

Second most common comorbidity was DM in both 

groups.  DM patients were higher in the predialysis 

group compared with dialysis group. 30.6% of the 

patients had CAD which is higher than that of dialysis 

group (25%).  Other co-morbid conditions like SLE, 

Epilepsy, hypothyroidism, COPD and infections were 

more in dialysis group (30.6%) compared with 

predialysis group (27.8%). These co-morbid conditions 

may be the reason for increased number of drugs per 

prescription. The finding in our study was similar to 

study conducted by DheepanNayagamBet al
 [15]

 and 

Suja A et al
[16]

 that HTN and DM were the most 

common comorbidities in dialysis patients. HTN and 

DM was the most common comorbidity in both the 

groups. The result was more consistent with the study 

conducted by UdayVenkatMatetiet al.
[8]

 

 

Most medicationsin this study were used to manage 

comorbidities and complications.Amongall the 

prescribed drugs, Antihypertensive drugs were the most 

predominantly used drugs in both predialysis and dialysis 

groups. 69.4% patients in predialysis group were taken 

Antidiabetic drugs which is greater than that of dialysis 

group (50%). Antianaemic drug use in dialysis patient 

was significantly higher compared to predialysis patients 

because iron was required for the formation of RBCs. 

Dialysis patient lack iron due to loss of small amounts of 

residual blood discarded in the dialyzer and tubings after 

each dialysis session.The utilization of drugs for CAD 

was higher in dialysis group compared with predialysis 

group.  

 

The percentage of Calcium supplement and Antipruritic 

drug use was high in dialysis group compared with 

predialysis group. Dialysis patients were at a high risk of 

infection compared with predialysis group, so the uses of 

anti-infectives were significantly higher in dialysis 

patients.  

 

Utilization of Phosphate binders in dialysis group was 

significantly higher than predialysis groups.  

Antiepileptic drug use was higher in predialysis group 

compared with dialysis group. Other drug class (drugs 

for SLE, GI disturbances, hypothyroidism, COPD and 

corticosteroids) usage in dialysis group compared with 

predialysis group was high. Antihyperkalemic agent use 

was significantly higher in predialysis patients compared 

with dialysis patients. The use of anti-infectives in 

dialysis patient was not consistent with the study 

conducted by Rajeshwari et al
[10]

 and the use of 

Antihypertensives in predialysis group was consistent 

with the study conducted by ShaliniChawla et al.
[26]

 

 

The drug utilization pattern of predialysis patients was 

Antihypertensives, Antidiabetics, Other drugs, 

Antihyperkalemic agents, drugs for CAD, Calcium 

supplements, Antianaemics, Antiepileptics, Phosphate 

binders and Anti-infectives. 

 

The dialysis patients were used drug in the order of 

Antihypertensives and Antianaemics followed by other 

drugs, Antidiabetics, Phosphate binders, Calcium 

supplements, drugs for CAD, Anti-infectives, 

Antihyperkalemic agents, Antipruritics and 

Antiepileptics. 

 

The average number of brand names prescribed in 

predialysis patients (5.8± 2.5) was less compared with 

dialysis patients (6.5±2.7) in our study. Non availability 

of generic drugs in hospital pharmacy and physician trust 

in the quality of branded drugs, it might be the reason for 

prescribing high number of brand names. It increases 

total cost of the treatment. The result was consistent with 

study conducted by Rajeshwari et al.
[10]

 

 

The mean number of generic name prescribed in dialysis 

group (2.69%) was significantly higher than predialysis 

group (0.61%).The result was consistent with study 

conducted by Rajeshwari et al.
[10]

 Prescribing drugs in 

generic names may decrease the economic burden of the 

patient. 
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The average number of drugs per prescription was 

significantly higher in dialysis patients (9.2±2.3) 

compared with predialysis patients (6.4± 2.2).  

Difference in the average number of medicines per 

prescription may be due to difference in comorbidities 

and physician’s prescribing behaviour. Patient receiving 

more than 6 drugs had an increased risk of mortality and 

medication related problems. The average number of 

drugs per prescription in dialysis patient was slightly 

higher in our study compared with study conducted by 

DheepanNayagam B et al
 [15]

 and Rajeshwari et al
 

[10]
.Total number of drugs per prescription in predialysis 

patient was more consistent with the study conducted by 

ShaliniChawla et al.
[26]

 

 

Summary 

The study result was summarized below; 

 Majority of the study population were in the age 

range of 52.7 11.3 years in predialysis and 

53.1 11.5 years in dialysis group. 

 Male predominance was found in both groups. 

 Most of the patients were married in both groups. 

 Majority of the patients in predialysis group was 

coming from rural area and in dialysis group it was 

from urban area. 

 The percentage of high school level of education 

was high in both groups. 

 In our study, most of the patients were in the upper 

lower socioeconomic class and none of them from 

upper socioeconomic class. 

 Hypertension and Diabetes Mellitus were the 

commonly observed comorbidity in both groups. 

 Antihypertensives and Antianaemics were 

commonly used drug class in dialysis patients but in 

predialysis it was Antihypertensives and 

antidiabetics. 

 The Antihypertensive drug class CCBs and Beta 

blockers were commonly used in dialysis and 

predialysis group. 

 In the present study, Insulin was the only 

Antidiabetic drug used in dialysis patients. In 

predialysis group Sulfonyl urea were used to 

manage Diabetes. 

 All the patients in dialysis group were received 

Erythropoietin and i.v. iron as Antianaemic agent. 

Only 13.8% were received oral iron in predialysis 

group as Antianaemic agent. 

 Pattern of prescribing drug in brand name was high 

in (6.5 2.7) dialysis group compared to predialysis 

group. 

 Total number of drugs per prescription was higher in 

dialysis group (9.2 .2.3). 

 

CONCLUSION 

In India, the common co-morbid conditions of ESRD are 

hypertension and diabetes mellitus so the early detection 

and treatment of these diseases plays a vital role in the 

prevention and progression of renal failure. A clinical 

pharmacist can help to prevent this progression of ESRD 

by providing patient counseling about lifestyle 

modification, rational drug use and educating the risk 

group for regular checkup and adhering to the treatment 

thus can reduce the economic burden of the patient. 

 

ACKNOWLEDGEMENTS 

I am honored to express my profound and deep sense of 

gratitude and immense respect to my esteemed guide, 

Sri.Jayakrishnan S S,and external guide 

Dr.Sajeevkumar K. Govt. Medical College, 

Thiruvananthapuram, Kerala, India. 

 

BIBLIOGRAPHY 

1. Dipiro JT, editor. Pharmacotherapy: a 

pathophysiologic approach. 9. ed. New York: 

McGraw-Hill Education / Medical, 2014; 2586.  

2. Kasper DL, editor. Harrison’s principles of internal 

medicine. 19th edition / editors, Dennis L. Kasper, 

MD, William Ellery Channing, Professor of 

Medicine, Professor of Microbiology, Department of 

Microbiology and Immunobiology, Harvard Medical 

School, Division of Infectious Diseases, Brigham 

and Women's Hospital, Boston, Massachusetts [and 

five others]. New York: McGraw Hill Education, 

2015; 1.  

3. Afiatin null, Khoe LC, Kristin E, Masytoh LS, 

Herlinawaty E, Werayingyong P, et al. Economic 

evaluation of policy options for dialysis in end-stage 

renal disease patients under the universal health 

coverage in Indonesia. PloS One, 2017; 12(5): 

e0177436.  

4. Lim TO, Lim YN, Wong HS, Ahmad G, Singam TS, 

Morad Z, et al. Cost effectiveness evaluation of the 

Ministry of Health Malaysia dialysis programme. 

Med J Malaysia, 1999 Dec; 54(4): 442–52.  

5. Ahlawat R, D’cruz S, Tiwari P. Drug Utilization 

Pattern in Chronic Kidney Disease Patients at a 

Tertiary Care Public Teaching Hospital: Evidence 

from a Cross- Sectional Study. J Pharm Care Health 

Syst [Internet]. 2015 Dec 12 [cited 2018 Aug 7], 

2016. Available from: 

https://www.omicsonline.org/peer-reviewed/drug-

utilization-pattern-in-chronic-kidney-disease-

patients-at-a-tertiarycare-public-teaching-hospital-

evidence-from-a-cross-secti-68517.html. 

6. Santra. A Study on the Drug Utilization Pattern in 

Patients with Chronic Kidney Disease with 

Emphasis on Antibiotics [Internet]. [cited 2018 Aug 

7]. Available from:http://www.journal-

ina.com/article.asp?issn=2394-

2916;year=2015;volume=2;issue=3;spage=85;epage

=89;aulast=Santra. 

7. Chakraborty S, Ghosh S, Banerjea A, De RR, Hazra 

A, Mandal SK. Prescribing patterns of medicines in 

chronic kidney disease patients on maintenance 

hemodialysis. Indian J Pharmacol, 2016 Sep 1; 

48(5): 586.  

8. Mateti UV, Nagappa AN, Vooradi S, Madzaric M, 

Mareddy AS, Attur RP, et al. Pharmacoeconomic 

http://www.journal-ina.com/article.asp?issn=2394-2916;year=2015;volume=2;issue=3;spage=85;epage=89;aulast=Santra
http://www.journal-ina.com/article.asp?issn=2394-2916;year=2015;volume=2;issue=3;spage=85;epage=89;aulast=Santra
http://www.journal-ina.com/article.asp?issn=2394-2916;year=2015;volume=2;issue=3;spage=85;epage=89;aulast=Santra
http://www.journal-ina.com/article.asp?issn=2394-2916;year=2015;volume=2;issue=3;spage=85;epage=89;aulast=Santra


Viji et al.                                                                          European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com 

 

532 

evaluation of hospitalised pre-dialysis and dialysis 

patients: A comparative study. Australas Med J., 

2015 Apr 30; 8(4): 132–8.  

9. Kantanavar KA, Holla R, Rao SN. A study of 

prescription pattern in the drug therapy of chronic 

kidney disease. Int J Pharmacol Res., 2017 Apr 28; 

7(4): 81–7.  

10. R R, H N, G M P, M C R. Assessment of Quality of 

Life and Drug Usage AmongHaemodialysis Patients 

at A Tertiary Care Hospital. Int J PharmacolClin 

Sci., 2016 Nov 18; 5(3): 65–72.  

11. Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, 

Plattner B, et al. Chronic kidney disease: global 

dimension and perspectives. Lancet Lond Engl, 

2013 Jul 20; 382(9888): 260–72.  

12. Department of Pharmacology, JJM Medical College, 

Davangere, Karnataka, India, RYP, MG, Aggarwal 

R,HSS. Drug utilization pattern of antihypertensive 

drugs in chronic kidney disease patients in a tertiary 

care hospital. IOSR J Dent Med Sci, 2014; 13(11): 

23–7.  

13. Bharani K, Bharani R, Vohra R, Goyal C. Drug 

utilization pattern of antihypertensive drugs in 

chronic kidney disease stage 5 patients in a tertiary 

care hospital of central India. Int J Basic 

ClinPharmacol, 2018 Jun 22; 7: 1411.  

14. Drug utilization pattern of antihypertensive drugs in 

chronic kidney disease stage 5 patients in a tertiary 

care hospital of central India. [cited 2018 Aug 7]. 

Available 

from:https://www.researchgate.net/publication/3259

47726_Drug_utilization_pattern_of_antihypertensiv

e_drugs_in_chronic_kidney_disease_stage_5_patien

ts_in_a_tertiary_care_hospital_of_central_India. 

15. B. Nayagam D, Sarala N, B. N. Prasad R. Drug 

Utilization Study in Hemodialysis Unit in a Tertiary 

Care Centre in Kolar. Indian J Pharmacol, 2013 Dec 

1; 45: S46–7.  

16. Suja A, Anju R, Anju V, Neethu J, Peeyush P, 

Saraswathy R. Economic evaluation of end stage 

renal disease patients undergoing hemodialysis. J 

Pharm Bioallied Sci., 2012 Apr; 4(2): 107–11.  

17. Tripathi K. Essentials of medical pharmacology. 

New Delhi: Jaypee, 2010.  

18. Anitha N, Fatima TT, Mrudula G. 

Pharmacoeconomic Evaluation in End Stage Renal 

Diseased Patients. J Pharm Res., 2017 Mar 1; 16(1): 

14–8.  

19. Jose JV, Jose M, Devi P, Satish R. 

Pharmacoeconomic evaluation of diabetic 

nephropathic patients attending nephrology 

department in a tertiary care hospital. J Postgrad 

Med, 2017 Jan 1; 63(1): 24.  

20. (PDF) Study on drug utilization pattern of.[cited 

2018 Aug 7]. Available 

from:https://www.researchgate.net/publication/2673

95420_Study_on_drug_utilization_pattern_of_chron

ic_renal_failure_patients_in_a_tertiary_care_hospita

l. 

21. Pharmacoeconomic evaluation of diabetic 

nephropathic patients attending nephrology 

department in a tertiary care hospital Jose J V, Jose 

M, Devi P, Satish R - J Postgrad Med 

[Internet].[cited 2018 Aug 7]. Available from: 

http://www.jpgmonline.com/article.asp?issn=00223

859;year=2017;volume=63;issue=1;spage=24;epage

=28;aulast=Jose. 

22. V NMB, V S. Prescribing pattern of drugs in chronic 

kidney disease patients on hemodialysis at a tertiary 

care hospital. Int J Basic ClinPharmacol, 2017 Mar 

25; 6(4): 928–32.  

23. Bajait CS, Pimpalkhute SA, Sontakke SD, Jaiswal 

KM, Dawri AV. Prescribing pattern of medicines in 

chronic kidney disease with emphasis on phosphate 

binders. Indian J Pharmacol, 2014; 46(1): 35–9.  

24. T T, A K V, N K. Study on drug utilization pattern 

of chronic renal failure patients in a tertiary care 

hospital. Int J Pharm Pharm Sci, 2014 Sep 1; 6.  

25. Sonawane KB, Qian J, Hansen RA. Utilization 

Patterns of Antihypertensive Drugs Among the 

Chronic Kidney Disease Population in the United 

States: A Cross-sectional Analysis of the National 

Health and Nutrition Examination Survey.ClinTher, 

2015Jan1; 37(1): 188–96. 

26. Chawla S et al. Assessment of drug utilization and 

quality of life in patients of chronic kidney disease 

in a tertiary care hospital. WJPPS, 2016; 9(5): 1214-

1226. 

27. Fijn R, Bemt VD, Chow M, De Blaey CT, De Jong-

Van den Berg LT, Brouwers JR. Hospital 

prescribing errors: epidemiological assessment of 

predictors. Br J ClinPharmacol, 2002; 53: 326-331.  

28. Bailie GR, Mason NA, Elder SJ, Andreucci VE, 

Greenwood MN, Akiba T, et al. Large variations in 

prescriptions of gastrointestinal medications in 

hemodialysis patients on three continents: The 

Dialysis Outcomes and Practice Patterns Study 

(DOPPS). HemodialInt, 2006; 10: 180-188.  

29. Singh NP, Ingle GK, Saini VK, Jami A, Beniwal P, 

Lal M, Meena GS. Prevalence of low glomerular 

filtration rate, proteinuria and associated risk factors 

in North India using Cockcroft-Gault and 

Modification of Diet in Renal Disease equation: an 

observational, cross-sectional study. BMC Nephrol, 

2009; 10: doi: 10.1186/1471-2369-10-4. 

30. Bailie GR, Eisele G, Liu L, Roys E, Kiser M, 

Finkelstein F, et al. Patterns of medication use in the 

RRI-CKD study: Focus on medication with 

cardiovascular effect. Nephrol Dial Transplant, 

2005; 20: 1110-1115. 

31. Dirks J, Zeeuw D, Agarwal S, Atkins R, Rotter R, 

Amico G. et al. Prevention of the chronic kidney and 

vascular disease: Towards global health equity–the 

Bellagio 2004 Declaration. Kidney Int., 2005; 98: 

s1–s6. 

32. Khairnar MR, Wadgave U, Shimpi PV. 

Kuppuswamy’s Socio-Economic Status Scale: A 

Revision of Occupation and Income Criteria for 

2016. Indian J Pediatr, 2017 Jan; 84(1): 3–6. 



Viji et al.                                                                          European Journal of Biomedical and Pharmaceutical Sciences 

  

 

www.ejbps.com 

 

533 

33. Zelmer JL. The economic burden of end-stage renal 

disease in canada. Kidney Int., 72: 1122–9.  

34. Prodjosudjadi W. Incidence, prevalence, treatment 

and cost of end-stage renal disease in 

Indonesia. Ethn Dis., 2006 Spring; 16(2 Suppl 2): 

S2-14-6.  

35. Czczech L, Lazer I. Projecting the United States 

ESRD Population: Issues Regarding Treatment of 

Patients with ESRD. Kidney Int., 2004; 66: s3–7.  

36. Modi GK, Jha V. The Incidence of ESRD in India: 

A Population-based Study. Kidney Int., 2006; 70: 

2131–3.  

37. Agarwal SK, Srivastava RK. Chronic kidney disease 

in India: challenges and solutions. Nephron 

ClinPract, 2009; 111: c197–203. 

38. National Kidney Foundation. K/DOQI Clinical 

Practice Guidelines for Chronic Kidney Disease: 

Evaluation, Classification, and Stratification. Am J 

Kidney Dis., 2002; 39: S1. 

39. Levey AS, Coresh J, Balk E, Kausz AT, Levin A, 

Steffes MW. et al. National Kidney Foundation 

Practice Guidelines for Chronic Kidney Disease: 

Evaluation, Classification, and Stratification. Ann 

Intern Med, 2003; 139: 137.  

40. Levey AS, Eckardt KU, Tsukamoto Y, Levin A, 

Coresh J, Rossert J, De Zeeuw D. et al. Definition 

and Classification of Chronic Kidney Disease: A 

Position Statement from Kidney Disease: Improving 

Global Outcomes (KDIGO) Kidney Int., 2005; 67: 

2089.  

41. Jha V, Garcia-Garcia G, Iseki K, Li Z, Naicker S, 

Plattner Bet. et al. Chronic kidney disease: global 

dimension and perspectives. Lancet, 2013; 382: 

260–72.  

42. Thaweethamcharoen T, Srimongkol W, 

Noparatayaporn P, Jariyayothin P, Sukthinthai N, 

Aiyasanon N. et al. Validity and Reliability of 

KDQOL-36 in Thai Kidney Disease Patient. Value 

in Health Regional Issues, 2013; 2: 98–102. 

43. Akari S, Mateti UV, Kunduru BR. Health-care Cost 

of Diabetes in South India: A Cost of Illness 

Study. J Res Pharm Pract. 2013; 2:114–7.  

44. North Carolina Institute of Medicine. Economics of 

Chronic Kidney Disease. [accessed 2014 Dec 30] 

Available from:http://www.nciom.org/wp-

content/uploads/2008/05/CKD-Chapter-3.pdf. 

45. Satyavani K, Kothandan H, Jayaraman M, 

Viswanathan V. Direct costs associated with chronic 

kidney disease among Type 2 diabetic patients in 

India. Indian J Nephrol, 2014; 24: 141–7. 

46. Mateti UV, Nagappa AN, Attur RP, Balkrishnan R. 

Management of anemia among Hemodialysis 

Patients in a tertiary care hospital: A cost of illness 

study. J Pharmacovigilance, 2014; 2(5): 102. 

47. Al-Shdaifat EA, Manaf MA. The economic burden 

of hemodialysis in Jordan. Indian J Med Sci., 2013; 

67: 103–16. 

48. Roggeri DP, Roggeri A, Salomone M. Chronic 

kidney disease: Evolution of healthcare costs and 

resource Consumption from predialysis to dialysis in 

Piedmont Region, Italy. Advances in 

Nephrology, 2014; 1–6.  

http://www.nciom.org/wp-content/uploads/2008/05/CKD-Chapter-3.pdf
http://www.nciom.org/wp-content/uploads/2008/05/CKD-Chapter-3.pdf

