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ABSTRACT
Objective: To evaluate the prescription pattern of chronic kidney disease 
patients undergoing haemodialysis in both hospitals. Methods: The study 
was carried out in a tertiary care and a private hospital for a period of nine 
months. Chronic kidney disease patients on maintenance haemodialysis 
for at least one month were included. Details like sociodemographic and 
clinical characteristics, past medication history, comorbidities and current 
medications were noted in self-pre-designed Patient Proforma. Mean ± 
standard deviation and percentages and relevant statistical tests like Chi-
square test was used. Results: Majority of the patients belonged to middle 
socio-economic class in private hospital and lower-middle class in tertiary 
hospital. Maximum were unemployed (50.60%, 36%), married (90.36%, 
88%) and had high school qualification (62.65%, 45.33%). About 78 
(93.97%) patients were covered with insurance/health scheme in tertiary 
hospital and 39 (52%) in private hospital. Hypertension was found to be 
the leading cause in tertiary and private hospital. Calcium channel blockers 
(77.10%, 53.30%) were highly prescribed in both the hospitals. Erythropoi-

etin (69.80%), calcium acetate (21.70%) and anti-diabetics (Insulin 10.84%) 
in tertiary hospital, whereas newer and costlier drugs like Darbepoetin, Iron 
preparations and Lanthanum carbonate were prescribed in private hospital. 
Conclusion: Socioeconomic status led to variation in prescription patterns 
among both hospitals as newer and costlier drugs like Lanthanum carbon-
ate, Sevelamer and Darbepoetin were prescribed only in private hospital.
Key words: Chronic kidney disease, Hemodialysis, Polypharmacy, Prescription 
pattern, Socioeconomic status.
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INTRODUCTION
Chronic Kidney Disease (CKD) is now recognized as a major medical 
problem worldwide.1 The Global Burden of Disease (GBD) study 2015 
ranked chronic kidney disease as 17th among the cause of deaths globally 
(Age-standardized annual death rate of 19.2 deaths per 100,000 popula-
tion).2 Although the exact incidence and prevalence rates are not avail-
able, it is estimated that one out of 10,000 people suffer from CKD in 
India and around 100 thousand new patients develop End Stage Renal 
Disease (ESRD) in India annually.3 Chronic hemodialysis patients have 
numerous complications such as fluid retention, increase in potassium 
levels, low haemoglobin levels, weak bones requiring pharmacologic 
therapy. Multiple medications are essentially required to control comor-
bid conditions like hypertension, diabetes mellitus and cardiovascular 
diseases. It can increase the cost of treatment and also pose a challenge 
for the treatment of patients with CKD. Non-compliance with drug 
regimens may increase the risk of severe complications and represents 
a potential problem in hemodialysis patients who are on multiple medi-
cines. There are some known predictors for multiple medications, i.e. 
age, female gender, low educational status.4 Lower socioeconomic status 
is linked to lower health education.5 The difference in the socioeconomic 
status may lead to variability in the prescription pattern among CKD 
patients.
Thus, the purpose of this study was to obtain information about the pre-
scription pattern in CKD patients undergoing hemodialysis and observe 
the variations among both the hospitals.

MATERIALS AND METHODS
Study site selected was a tertiary hospital and a private hospital for a 
period of nine months from September 2017 to May 2018. Patients hav-
ing CKD and on maintenance haemodialysis for a minimum of 1 month 
were included in our study. Exclusion criteria included pregnant women 
on dialysis, age less than 18 years, patients who are being dialyzed for 
Acute Kidney Injury and patients who are being evaluated for renal 
transplantation. Ethical approval was obtained for the study from the 
institutional ethics committee. The details like sociodemographic and 
clinical characteristics, past medication history, comorbidities and cur-
rent medications (Number of medications, dose regimen and frequency) 
were noted in the self-pre-designed Patient Proforma. Mean ± standard 
deviation and percentages was used for summarizing the data. Other 
relevant statistical tests Chi-square test was used for quantitative data 
and comparison of proportions. The P value < 0.05 was considered as 
statistical significant.

RESULTS
The highest number of patients undergoing hemodialysis in the both 
the hospitals were found to be males (73.49%, 60%). The mean age in 
the patients undergoing hemodialysis in both the hospitals was 49.53 ± 
15.09 years and 51.52 ± 14.53 years. Majority of the patients in the pri-
vate hospital were from the middle socio-economic class (80%) whereas, 
in tertiary hospital subjects belonged to lower-middle socioeconomic 
class (100%) which was found to be statistically significant (P= < 0.001). 
The mean duration of dialysis was 2.71 ± 2.36 in tertiary and 3.21 ± 2.85 
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in private hospital. The frequency of twice weekly dialysis was highest in 
tertiary hospital whereas thrice weekly in private hospital (Table 1). Hy-
pertension (100%, 89.06%) was the commonest comorbidity followed by 
diabetes plus hypertension (35%, 31.25%) in both the hospitals (Table 2). 
The total number of medications prescribed in 158 patients was 1262 out 
of which 623 were from tertiary hospital and 639 from private hospital. 
The average numbers of drugs per prescription from tertiary and private 
hospital were 7.51± 2.09 and 8.52 ± 1.35 respectively. Polypharmacy (use 
of ≥5 medications) was observed in 86.75% patients in tertiary hospital 
and 97.33% patients in private hospital. Anti-coagulants were given to all 
patients during hemodialysis.
The most prescribed drugs in tertiary hospital were anti-hypertensive 
drugs (93.97%), hematopoietic agents (72.28%), Vitamins and mineral 
supplements (65.06%) and the least prescribed were anti-arrhythmic 
drugs (1.21%) and anti-thyroid drugs (1.21%). In private hospital, hema-
topoietic agents (97.33%), Vitamins and mineral supplements (94.66%) 
and phosphate binders (93.33%) were highly prescribed and least pre-
scribed drugs were statins (2.66%) (Figure 1).
Out of the anti-hypertensive drugs, calcium channel blockers were 
highly prescribed for the treatment of hypertension in both the hospi-
tals (77.10%, 53.30%) (Figure 2). Among the Calcium Channel Blockers 
(CCBs), Amlodipine was most commonly prescribed both in tertiary 
(65.60%) and in private (92.50%) hospital. Other CCBs prescribed were 
Nifedipine, Clinidipine and Benidipine. Metoprolol was the common-
est beta blocker prescribed for hypertension in tertiary and private 
hospital (91.6% and 100% respectively). Hematopoietic agents used in 
tertiary and private hospital were Erythropoeitin/Epoetin alfa (69.87% 
and 68.00%) and iron preparations (49.40% and 92.00%) respectively 
in parenteral forms. Iron preparations in tertiary hospital included iron 
sucrose 48.19% (Parenteral), ferrous sulphate 1.20% (Parenteral) and fer-
ric citrate 1.20% (Oral) whereas in private hospital iron preparations in-
clude iron sucrose 92.00% (Parenteral) and ferric carboxymaltose 2.66% 
(Parenteral). The oral hypoglycemic drugs prescribed were 3.61% and 
8% patients in tertiary and private hospital respectively (Figure 3). Insu-
lin was slightly prescribed more in tertiary hospital 10.84% (n=9) than 
private hospital 8.00% (n=6). Among anti-secretory drugs, Proton Pump 
Inhibitors (PPIs) were more widely used than H2 blockers and antiemet-
ics in both hospitals. The most commonly used PPIs were pantoprazole 
84.60% (n=11) in tertiary and 95.20% (n=20) in private hospital (Figure 
4). Phosphate binders were prescribed in the form of calcium and cal-
cium free agents. Calcium Acetate was maximally prescribed in private 
hospital 22 (29.33%) than in a tertiary setting 18 (21.68%) (Figure 5). 
Lanthanum carbonate 58 (77.33%) and Sevelamer 6 (8.00%) was only 
prescribed in private hospital.

DISCUSSION
The majority of the patients undergoing hemodialysis were males which 
showed a consistent pattern when compared to Sanjay K. Agarwal et al.6 
Manfred Hecking et al.7 and Lakshminarayan et al.8 who reported simi-
lar results. Males demonstrated higher risk factors such as overweight-
ness, having greater waist circumference and an elevated blood pressure 
which makes them more vulnerable to develop chronic kidney disease 
over a period of time.9 On the contrary Lori L. Pounds et al. and Idan 
Goldberg et al. in their report stated that the prevalence of CKD tends to 
be higher in women, whereas the progression of disease is more severe 
in men.9,10 The mean age reported in tertiary care hospital and private 
hospital were found to be similar. Bernard Canaud et al. in his study 
stated that elderly patients account for an increased fraction of patients 
on renal replacement therapy worldwide due to ageing and underlying 
comorbidities (25%–30%)11 thus justifying the higher number of our 
study subject belonging to the age group of 60 years and above (30.12%, 

Figure 1: Categories of Drugs Prescribed in CKD Patients Undergoing Hemo-
dialysis.

Figure 2: Anti-hypertensive Drugs Prescribed in CKD Patients Undergoing 
Hemodialysis.

Figure 3: Anti-Diabetic Drugs Prescribed in CKD Patients Undergoing Hemo-
dialysis. 

34.67%). In India hemodialysis is more preferred and is largely influ-
enced by socioeconomic status and limited insurance schemes.12 In this 
study patients in private hospital were on thrice weekly hemodialysis, 
whereas in the tertiary care hospital they were on twice weekly hemo-
dialysis majorly considering that a greater number of them belonged to 
the lower-middle socioeconomic class, were unemployed and economi-
cally depended on their family or insurance coverage for dialysis and 
drug expenditure. Duration of dialysis was similar in both the hospitals. 
Similar results were published by Brian Bieber et al. which manifested 
higher number of patients dependent on twice weekly hemodialysis.13 
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Hypertension can be a cause or a consequence of chronic kidney disease 
and has been reported to occur in 85% to 95% of patients with chronic 
kidney disease (Stages 3-5) in the United States.14 In present study, the 
medications were prescribed based on the comorbid conditions and 
complications involved during the patient treatment. Multiple medica-
tions are an unavoidable predicament faced during the management of 
CKD patients due to the prevalence of co-existing illnesses. In present 
study, polypharmacy (use of ≥5 medications) was observed in 86.74% 
patients in tertiary hospital and 97.33% patients in private hospital. In a 
study by Chiu Y et al. the daily pill burden in the patients were very high 
and almost one-half of the patients were prescribed to take over 20 pills 
daily.15 The average number of drugs prescribed in the present study was 
almost similar in both the hospitals. Anti-coagulants were given dur-
ing hemodialysis to all patients to prevent coagulation of blood during 
hemodialysis.
Hypertension is the most common comorbidity associated with Chronic 
Kidney Disease (CKD) followed by diabetes. In this study, the anti-hy-
pertensive drugs were majorly prescribed in tertiary hospital whereas 
hematopoietic agents were maximally prescribed in private hospital. The 
most commonly used drugs for the treatment of hypertension were cal-
cium channel blockers, followed by diuretics, beta blockers and alpha 
blockers in tertiary hospital whereas calcium channel blockers followed 
by alpha agonist, alpha blocker and diuretics were used in private hospi-
tal. All the antihypertensive drugs were prescribed in oral dosage form. 
Similar results were seen in studies conducted by Al Ramahi et al. Devi 
DP et al. and Bailie GR et al.16-18 Among the Calcium Channel Blockers 
(CCBs), Amlodipine was most commonly prescribed to reduce blood 

pressure for dialysis patients. Other CCBs prescribed were Nifedipine, 
Clinidipine and Benidipine in tertiary hospital whereas only Clinidipine 
and Nifedipine were given in private hospital. Metoprolol was the com-
monest beta blocker prescribed for hypertension in both tertiary and 
private hospital in this study. Other drugs used from this class included 
Nebivolol.
Diuretics were used commonly in about more than 50% of the patients 
especially loop diuretics like Furosemide (74.5%) in tertiary hospi-
tal which is consistent with the studies conducted by Al Ramahi et al. 
Ahlawat R et al.16-19 Other classes of cardiovascular drugs prescribed 
were cardiac glycosides, anti-anginals, cholesterol lowering agents, anti-
arrhythmics. Cholesterol lowering agents like statins namely atorvastatin 
was prescribed more in tertiary than private hospital. In a study by Al-
Ramahi et al.16 around 47% of the patients were using serum lipid reduc-
ing agents mostly Lovastatin.
Anemia is the most common complication due to reduced erythropoietin 
secretion. In this study, hematopoietic agents utilized in tertiary and pri-
vate hospital were Erythropoietin/epoetin alfa (EPO) and iron prepara-
tions respectively which were found to be higher than a study conducted 
by Ahlawat R et al.19 and in a study by Al Ramahi et al.16 where erythro-
poietin was under prescribed and higher frequency of blood transfusion 
were compounded. Iron preparations were highly prescribed in pri-
vate hospital than in tertiary hospital. Darbepoetin (DPO) was mostly 
prescribed in private hospital than tertiary hospital. As the maximum 
number of patients in tertiary hospital belonged to either lower/middle 
socioeconomic class, Erythropoietin was maximally given in both the 
hospitals. However, Santra S et al. and others, in their study reported that 
hematopoietic agents like Erythropoietin and Darbepoetin were under-
used due to low patient compliance and high cost.20 The prescription of 
water-soluble vitamin supplements is a regular practice in many dialysis 
units. Vitamins and minerals were prescribed maximally in private hos-
pital. Folic acid was only utilized in private hospital (54.7%). Vitamin B 
complex was prescribed in both the hospitals. A recent meta-analysis by 
Wang L et al. included observational and randomized studies of vitamin 
D supplementation and concluded that on the basis of limited evidence, 
vitamin D supplements when given at moderate to high doses may re-
duce cardiovascular risk.21 Vitamin D analogues namely calcitriol and al-
facalcidol were maximally prescribed in private hospital and minimally 
prescribed in tertiary hospital. Combination of calcium carbonate with 
vitamin D3 and vitamin B complex with iron was given only in tertiary 
hospital. It was found that not many could afford the higher cost of vi-
tamin D analogues, so a combination therapy with calcium was given to 
patients in tertiary hospital. 
Hyperphosphatemia is a frequently seen complication in patients with 
End Stage Renal Disease (ESRD). Phosphate binders are prescribed to 
CKD patients in the form of calcium and calcium free agents. In the 
present study, calcium acetate was maximally prescribed as a phosphate 
binder in both the hospitals. One research also stated that calcium ac-
etate should be considered the calcium-based binder of choice in the 
management of uremic hyperphosphatemia. A study by Galani V et al. 
suggested that calcium acetate can be used for patients of lower socio-
economic status with hyperphosphatemia and hypocalcemia similar to 
present study.22 The high cost of treatment of Sevelamer hydrochloride 
and Lanthanum carbonate makes it less affordable for a good propor-
tion of the Indian population. Calcium supplements are more affordable 
because of low cost when compared to Sevelamer. In the present study, 
Lanthanum carbonate and Sevelamer were only prescribed in private 
hospital. The high cost of Sevelamer hydrochloride can limit its use for 
the poor socioeconomic population therefore only prescribed in private 
hospital. Hyperglycemia is a fundamental cause of vascular target organ 
complications, including Diabetic Kidney Disease (DKD) and there is a 

Figure 4: Prescription Pattern of Anti-Secretory Drugs in CKD Patients Under-
going Hemodialysis.

Figure 5: Phosphate Binders Prescribed in CKD Patients Undergoing Hemo-
dialysis.
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greater need for stricter glycemic control in diabetic patients undergoing 
dialysis to prevent hypoglycemic episodes. Insulin was prescribed more 
in both hospitals as compared to oral hypoglycemic drugs which was 
consistent with a study carried out by Zaman Huri H. et al. where more 
than a half of diabetic patients with CKD were prescribed with insu-
lin for their glycemic control.23 In this study, Meglitinides and DDP-4 

Table 2: Comorbidities of CKD Patients Undergoing Hemodialysis.

Co-morbid Conditions Chi- square P value

Present 80 64
0.909 0.340*

Absent 3 6

Hypertension 46 
(57.5) 35 (54.69) 81 (56.25)

Diabetes+ Hypertension 28 (35) 20 (31.25) 48 (33.33)

Diabetes Mellitus 0 (0) 5 (7.81) 5 (3.47)

Hypothyroidism/
Hyperthyroidism 0 (0) 2 (3.13) 2 (1.39)

Hypertension + 
Hypothyroidism 3 (3.75) 0 (0) 3 (2.08)

Hypertension + Diabetes+ 
Coronary artery disease+ 

Hypothyroidism
1 (1.25) 0 (0) 1 (0.69)

Hypertension + Diabetes+ 
Coronary artery disease 1 (1.25) 0 (0) 1 (0.69)

Hypertension + Coronary 
artery disease 1 (1.25) 1 (1.56) 2 (1.39)

Hypertension + Diabetes + 
COPD 0 (0) 1 (1.56) 1 (0.69)

Chi-square test.
* P < 0.05 is considered to be statistically significant.

inhibitors were the class of drugs preferred in tertiary hospital as op-
posed to a study where no monotherapy involving DPP-4 inhibitors were 
observed in the study population whereby they were prescribed other 
anti-diabetic combinations. Regular insulin and Isophane insulin were 
equally prescribed in both the hospitals whereas combinations of Insulin 
Neutral Protamine Hagedorn (NPH) (50%) + Insulin Regular (50%) and 
Human Insulin (30%) + Human Isophane Insulin (70%) were preferred 
in tertiary hospital.
Among anti-secretory drugs, Proton Pump Inhibitors (PPIs) were more 
widely used than H2 blockers and antiemetics in both hospitals. The 
most commonly used PPIs were Pantoprazole 84.6% (n=11) in tertiary 
and 95.2% (n=20) in private hospital. Apart from Pantoprazole, Rabe-
prazole was prescribed in tertiary hospital whereas Esomeprazole was 
prescribed in private hospital.

CONCLUSION
In the tertiary hospital, majority of the patients belonged to lower-
middle socioeconomic class and were covered under insurance/ health 
scheme. Hypertension was the most common cause of CKD and also the 
highest co-morbidity reported. Presence of multiple comorbidities led to 
polypharmacy in both the hospitals. Newer and costlier drugs like Lan-
thanum carbonate, Sevelamer and Darbepoetin were more prescribed in 
private hospital than tertiary hospital where Calcium acetate and Eryth-
ropoietin was prescribed. Hematopoietic agents, vitamin and mineral 
supplements were majorly prescribed in both the hospitals, which were 
followed by prescription of anti-hypertensives in tertiary hospital and 
phosphate binders in the private hospital. Prescribing pattern of private 
hospital, where newer and costlier drugs were prescribed, varied from 
tertiary hospital based on the socioeconomic status of the patients.
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Table 1: Sociodemographic and clinical characteristics of CKD patients undergoing hemodialysis.

Characteristics

Number of patients (%)
Total

(n=158)
Tertiary Hospital (n=83) Private Hospital (n=75)

Gender

Male 61 (73.49) 45 (60) 106 (67.09)

Female 22 (26.51) 30 (40) 52 (32.91)

Mean Age (years) 49.53 ± 15.09 51.52 ± 14.53

Socioeconomic Class(based on Monthly Income)

Lower 30 (36.14) 5 (6.67) 35 (22.15)

Lower middle  7 (8.43) 8 (10.67) 15 (9.49)

Middle 46 (55.42) 60 ( 80) 106 (67.09)

Upper middle  0 (0) 1 (1.33) 1 (0.63)

Higher 0 (0) 1 (1.33) 1 (0.63)

Mean Duration of 
dialysis (years) 2.74 ± 2.36 3.21 ± 2.85

Frequency of dialysis 
session per week
One time/ week
Two times/ week

Three times/ week

6 (7.23)
65 (78.31)
12 (14.46)

1(1.33)
36(48)

38(50.67)

7 (4.43)
101 (63.92)
50 (31.65)
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