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ABSTRACT

Background: A major global health concern that is linked to a considerable morbidity, mortality, and financial burden is
chronic kidney disease. In addition to discussing risk factors, management techniques, stages, causes, and pharmaceutical
concerns, this study offers a succinct summary of chronic kidney disease. In addition to highlighting the gradual progression
of CKD and its wide range of contributing factors, such as diabetes, hypertension, genetic susceptibility, and drug toxicity,
the review emphasizes the significance of early identification and intervention. Modest lifestyle changes, medication-assisted
therapies, and routine patient monitoring are all components of successful management regimens. A thorough grasp of CKD
enables cooperative efforts to lessen its effects on public health and supports well-informed decision-making.

MATERIALS AND METHODS: This study was designed as a prospective observational study. Our inclusion criteria
include Patients of both sexes, Patients willing to participate in the study and provide written and dated informed consent,
patients diagnosed with chronic kidney disease (CKD),patients aged above 25 years. Exclusion Criteria: Patients unwilling
to participate or unwilling to provide informed consent, patients aged below 25 years.

All collected data were systematically compiled, tabulated, and subjected to statistical analysis. Various graphical
representations, including tables, figures, and charts, were employed to summarize and present the results effectively.

The Chi-square test was applied for statistical analysis to determine the significance of associationns within the data.

Result: A study of 150 CKD patients found the highest prevalence in ages 51-60. Common comorbidities were diabetes
(31%) and hypertension (27%). Antibiotics were prescribed to all. Drug interactions occurred in 28.7% of cases, and
prescription errors included dose (16%) and frequency (6.7%). Only 4.7% lacked a doctor's signature.

Keywords: Chronic kidney disease, prescription audit, drug utilization, medication errors, pharmacotherapy, nephrology,
drug interactions, patient safety.

1. INTRODUCTION

Drug utilization studies critically assess the marketing, distribution, prescription, and consumption of pharmaceutical agents,
with a focus on their health, societal, and economic implicationst. These studies play a pivotal role in promoting the rational
use of medications, which is essential for informed healthcare decision-making?. Among various patient populations,
prescription pattern analysis is particularly crucial for individuals with chronic kidney disease (CKD) due to their dynamic
pharmacotherapeutic requirements. Systematic monitoring of prescriptions facilitates the identification of potential
prescribing errors and enhances awareness among healthcare providers, ultimately improving patient outcomes®. CKD is a
significant global health burden, characterized by high mortality rates, prolonged hospitalizations, and substantial treatment
costs. This burden is particularly pronounced in low- and middle-income countries such as India, where affordability poses
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a major challenge. Patients undergoing chronic hemodialysis require multiple pharmacological interventions, predisposing
them to a heightened risk of adverse drug reactions (ADRs) and drug-related complications. Despite the clinical importance
of optimizing pharmacotherapy in this patient cohort, there remains a paucity of data on drug utilization patterns, dosages,
and associated outcomes among Asian hemodialysis patients*.

Epidemiology and Progression

Disease progression elevates the risk of end-stage kidney disease (ESKD), cardiovascular morbidity, and mortality. Hence,
early detection and risk-based management strategies are imperative for mitigating adverse outcomes and improving patient
survival®”’.

Classification: CKD is classified into five stages based on GFR8-9: Stage 1 (GFR >90 mL/min/1.73 m?): Kidney damage
is present, but renal function remains within the normal or high range. Patients are usually asymptomatic. Stage 2 (GFR 60-
89 mL/min/1.73 m?): Mild decline in kidney function may occur, sometimes accompanied by nonspecific symptoms like
fatigue. Stage 3 (GFR 30-59 mL/min/1.73 m2): Moderate reduction in kidney function, further classified into Stage 3a (GFR
45-59) and Stage 3b (GFR 30-44). Possible symptoms include swelling, anemia, and metabolic abnormalities. Stage 4 (GFR
15-29 mL/min/1.73 m?): Significant impairment in kidney function, leading to complications such as fluid retention,
electrolyte imbalances, and an increased risk of cardiovascular issues. Stage 5 (GFR <15 mL/min/1.73 m?): End-stage kidney
disease (ESKD), requiring dialysis or kidney transplantation to sustain life.Early diagnosis and intervention are essential to
slow disease progression and improve patients' quality of life.

Etiology: The etiological factors contributing to CKD include9-11: Diabetes Mellitus, Hypertension, Glomerulonephritis-
Polycystic Kidney Disease (PKD), Obstructive Uropathy: Recurrent Kidney Infections,Autoimmune Disorders, Conditions
such as systemic lupus erythematosus can cause immune-mediated nephritis, Congenital Anomalies, Nephrotoxicity, Aging.

Assessment and Management of Glomerular Filtration Rate (GFR): GFR serves as the primary indicator of renal
function, reflecting the filtration capacity of nephrons. In healthy individuals, GFR ranges between 90 and 125 mL/min/1.73
m2. A decline in GFR indicates progressive renal dysfunction, while elevated GFR may signify hyperfiltration, often
observed in early diabetic nephropathy*2. Since direct GFR measurement is impractical, estimated GFR (eGFR) is commonly
utilized. The most accurate methods involve the clearance of exogenous filtration markers such as iohexol, iothalamate,
51Cr-EDTA, and 99mTc-DTPA, replacing the historically used but cumbersome inulin clearance method?*3.

Risk Factors and Prevention Strategies: CKD risk factors encompass genetic, environmental, and behavioral determinants.
Key modifiable risk factors include diabetes mellitus, hypertension, obesity, smoking, and nephrotoxic drug exposure. Non-
modifiable factors such as aging, genetic predisposition, and ethnicity also influence disease susceptibility. Implementing
preventive strategies, including lifestyle modifications and routine screening, can significantly reduce CKD incidence and
progression’4,

Management Strategies: A multidisciplinary approach is essential for CKD management, encompassing pharmacological
and non-pharmacological interventions®®'%: Blood Pressure Regulation: Lifestyle interventions (e.g., sodium restriction,
physical activity) and antihypertensive agents (e.g., ACE inhibitors, ARBS) mitigate disease progression. Glycemic Control:
Optimal glucose management through dietary modifications and antidiabetic medications is crucial for diabetic nephropathy
prevention. Dietary Adjustments: A renal-specific diet restricts sodium, phosphorus, and potassium intake while ensuring
adequate protein consumption. Lifestyle Modifications: Smoking cessation, stress management, and alcohol limitation
contribute to improved renal outcomes. Regular Monitoring: Routine assessment of renal function, blood pressure, and
metabolic parameters facilitates early therapeutic adjustments. Specialist Referral: Advanced CKD cases necessitate
nephrology consultation, dialysis initiation, or renal transplantation.

Pharmacological Considerations: A vital part of treating Chronic Kidney Disease (CKD) is pharmacological treatment,
which aims to manage symptoms, decrease the disease's course, and treat related consequences. Antihypertensive drugs are
commonly used to lower blood pressure and lessen kidney damage?’. Examples of these drugs include angiotensin Il receptor
blockers (ARBs) and angiotensin-converting enzyme (ACE) inhibitors. Diuretics, especially loop diuretics, aid in the
management of fluid retention which is typical in later stages of chronic kidney disease. Erythropoiesis-stimulating agents
(ESAS), such as erythropoietin, promote the synthesis of red blood cells, hence addressing the common CKD consequence
of anemia?:-?2, Phosphate binders, which are frequently either calcium- or non-calcium-based, control blood phosphorus
levels and lower the risk of cardiovascular problems and bone disease. Supplements of vitamin D are given to compensate
for shortages and preserve bone health. Statins are used to reduce cardiovascular risk, which is a major issue in patients with
chronic kidney disease, and cholesterol levels?24, In addition, blood clot formation is prevented and the risk of stroke or
heart attack is decreased by the prescription of anticoagulants and antiplatelet medicines. Using specific drugs to treat side
effects such as hyperkalemia, metabolic acidosis, and secondary hyperparathyroidism is another aspect of pharmacological
management. For best results, pharmacological treatment must be closely monitored, taking into account renal function and
any interactions, and emphasizing patient education and adherence?-%,
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2. MATERIALS AND METHODS

This prospective study looked into the effects of chronic kidney disease (CKD) on patients 25 years of age and beyond. It
was carried out at the Parul Sevashram Hospital in VVadodara, Gujarat, India. The Parul Sevashram Hospital's Institutional
Ethical Committee granted ethical approval, and 150 individuals were enrolled following the acquisition of signed informed
consent. The Medical Record Department provided information during a six-month period, including treatment records,
medical history, and demographic data. Patients under 25 years old or unwilling to cooperate were not included. The gathered
data were subjected to statistical analysis using the Chi-square method in order to evaluate several CKD-related factors.
Figures, tables, and graphs were used to summarize the results. The demographic and clinical aspects of CKD are better
understood thanks to this study, that gives important insights for future.

The study protocol was reviewed and approved by the Institutional Ethical Committee. The ethical approval number assigned
to this study is PUIECHR/PIMSR/00/081734/6509. Prior to commencement, the study underwent peer review and
assessment by the ethics committee, ensuring compliance with ethical guidelines.

A specially designed and validated patient data collection form was developed for the study. This form, detailed in
ANNEXURE - I, was utilized to systematically collect relevant information from the medical record department. The form
included demographic details (age, sex, date of admission, date of discharge), reason for admission, medical history, social
history, treatment history (dose, route, frequency), and other pertinent clinical information.

All collected data were systematically compiled, tabulated, and subjected to statistical analysis. Various graphical
representations, including tables, figures, and charts, were employed to summarize and present the results
effectively. Statistical Analysis The Chi-square test was applied for statistical analysis to determine the significance of
associationns within the data.

Results:
GENDER WISE DISTRIBUTION: In this study, total number of 150 patients were studied during a period of 6 months.
Out of 150 patients, 101 (67%) were males and 49 (33%) were females. The findings are summarized in Table 1.

TABLE 1: GENDER WISE DISTRIBUTION

Gender Number of patients Percentage (%)
Male 101 67
Female 49 33

AGE WISE DISTRIBUTION: Based on the result obtained, out of 150 patients, it was found that the age group of 51-60
years, i.e., 55 patients constituting 36.7 % had a high frequency of chronic kidney disease compared to other age groups. The
age group 81-90 years age group had fewest patients, with 3 patients, accounting for 2% of overall patient population. The
findings are summarized in Table 2.

TABLE 2: AGE WISE DISTRIBUTION

/Age group (In years) Number of patients Percentage (%)
30-40 12 8%

41-50 33 22%

51 -60 55 36.7%

61-70 41 27.3%

71— 80 6 4%

81-90 3 2%

DISTRIBUTION ACCORDING TO CO-MORBIDITY: Other medical conditions were also diagnosed in CKD
patients. We found 31% of patients with diabetes mellitus, followed by 27% with hypertension, 25% with anemia, 14%
with heart disease and 3% with liver disease.the findings are summarized in Table 3.
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TABLE 3: DISTRIBUTION ACCORDING TO CO0-MORBIDITY

Co-morbidity Number of patient Percentage (%0)
DM A7 31%

HEART DISEASE 20 14%

ANEMIA 37 25%

HTN 41 27%

LIVER DISEASE 5 3%

PERCENTAGE DISTRIBUTION OF DIFFERENT CLASSES OF DRUG IN PATIENTS: In this study data, the
most commonly prescribed class was antibiotic 100%, followed by antianemic 82%, antihypertension 70%, alkylating
agents 68%, antihyperglycemic agents 31%, diuretics 27% and fewest patients prescribed antihyperuracemic 19%. The
findings are summarized in Table 4.

TABLE 4: PERCENTAGE DISTRIBUTION OF DIFFERENT CLASSES OF DRUG IN PATIENTS

Drug classes Total number of patients Number of patients |Percentage (%6)
Diuretics 150 41 27%
Antihypertension 150 106 70%

Alkylating agents 150 102 68%
Antihyperurecemic 150 29 19%
/Antianemic 150 123 82%
Antihyperglycemic agents 150 47 31%

Antibiotic 150 150 100%

PERCENTAGE OF DEGREE OF LEGIBILITY: Below graph illustrate that, out of 150 prescriptions, 134
prescriptions were found legible. While, 16 prescriptions were found illegible.The findings are summarized in Table 5
and Figure 1.

TABLE 5: PERCENTAGE OF DEGREE OF LEGIBILITY

Percentage of degree legibility Number of patients [Percentage (%0)
legibility with easy 116 77.3%

legibility with difficulty 18 12%

illegible 16 10.7%
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FIGURE 1: PERCENTAGE OF DEGREE OF LEGIBILITY

PERCENTAGE OF DRUG INTERACTION FOUND: Below chart shows, total number of 150 patients were
studied during a period of 6 months. Out of 150 patients, 107 (71.30%) were not found any drug interaction and 43
(28.70%) were found drug interaction. Most common potential drug-drug interaction in this study, such as bisoprolol +
nifedipine, bisoprolol + torsemide, sodium bicarbonate + moxifloxacin, sodium bicarbonate + iron supplement, sodium
bicarbonate + bisoprolo, metoprolol + clonidine and aspirin + bisoprolol. The findings are summarized in Table 6 and
Figure 2.

TABLE 6: PERCENTAGE OF DRUG INTERACTION FOUND

Drug interaction Number of patient Percentage%
YES 43 28.70%
NO 107 71.30%

PERCENTAGE OF DRUG
INTERACTION FOUND

EYES mNO

FIGURE2: PERCENTAGE OF DRUG INTERACTION FOUND

PERCENTAGE OF ERRORS IN FREQUENCY: Below chart shows, total number of 150 patients were studied.
Out of 150 patients, only 10 (6.70%) were found errors in frequency and 140 (93.30%) were not found any errors
in frequency. The findings are summarized in Table 7 and Figure 3.
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TABLE 7: PERCENTAGE OF ERRORS IN FREQUENCY

Errors in frequency [Number of patient |Percentage%
YES 10 6.70%
NO 140 93.30%

NO
93%

PERCENTAGE OF ERRORS IN
FREQUENCY

mYES
NO

FIGURE 3: PERCENTAGE OF ERRORS IN FREQUENCY

PERCENTAGE OF ERRORS IN DOSE: Below chart shows, total number of 150 patients were studied. Out of 150
patients, only 24 (16.00%) were found errors in dose and 126 (84.00%) were not found any errors in dose. The findings

are summarized in Table 8 and Figure 4.

TABLE 8: PERCENTAGE OF ERRORS IN DOSE:

[Errors in dose INumber of patient |Percentage%
Yes 24 16.00%
INo 126 |84.00%
PERCENTAGE OF ERRORS IN
DOS
YES
16%
NO
84%
ES mNO

FIGURE 4: PERCENTAGE OF ERRORS IN DOSE
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PERCENTAGE OF ERRORS IN ROUTE OF ADMINISTRATION: Below chart shows, total number of 150
patients were studied. Out of 150 patients, only 4 (2.70%) were found errors in route of administration and 146 (97.30%)
were not found any errors inroute of administration. The findings are summarized in Table 9 and Figure 5.

TABLE 9: PERCENTAGE OF ERRORS IN ROUTE OF ADMINISTRATION:

[Errors in route of administration  [Number of patient |Percentage%
YES 4 2.70%
INO 146 |97.30%

PERCENTAGE OF ERRORS IN ROUTE OF
ADMINISTRATION

YES
3%

NO EYES mNO
97%

FIGURE 5: PERCENTAGE OF ERRORS IN ROUTE OF ADMINISTRATION

PERCENTAGE OFCAPITALISATION IN PRESCRIPTION: Below chart shows, total number of 150 patients
were studied. Out of 150 patients, only 17 (11.30%) were found capitalisation and 133 (88.70%) were not found
any capitalisation. The findings are summarized in Table 10 and Figure 6.

TABLE 10: PERCENTAGE OF CAPITALISATION IN PRESCRIPTION:

|Capita|isation Number of patient |Percentage%
'YES 17 11.30%
INO 133 |88.70%

PERCENTAGE OF CAPITALISATION IN
PRESCRIPTION

B YES
ENO
]

O

FIGURE 6: PERCENTAGE OF CAPITALISATION IN PRESCRIPTION
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PERCENTAGE OF CAPITALISATION IN PRESCRIPTION: Below chart shows, total number of 150 patients
were studied. Out of 150 patients, 0 (0%) were found duplication in prescription and 150 (100%) were not
found anyduplication in prescription. The findings are summarized in Table 11.

TABLE 11: PERCENTAGE OF THERAPEUTIC DUPLICATION IN PRESCRIPTION:

Therapeutic duplication infNumber of patient |Percentage%
Jorescription

YES Io 0.00%

INO 150 100.00%

PERCENTAGE OFDRUG-FOOD INTERACTION: Below chart shows, total number of 150 patients were studied.
Out of 150 patients, only 13 (8.70%) were found drug-food interaction and 137 (91.30%) were not found any drug- food
interaction. The findings are summarized in Table 12.

TABLE 12: PERCENTAGE OF DRUG-FOOD INTERACTION:

|Drug—food interaction INumber of patient |Percentage%
'YES 13 I8.70%
INO 137 91.30%

PERCENTAGE OFPRESCRIPTION WITH DOCTOR SIGNATURE: Below chart shows, total number of 150
patients were studied. Out of 150 patients, only 7 (4.70%) were found without doctor signature and 143 (95.30%) were
found with doctor signature. The findings are summarized in Table 13 and Figure 7.

TABLE 13: PERCENTAGE OF PRESCRIPTION WITH DOCTOR SIGNATURE:

[Doctor signature INumber of patient |Percentage%
YES 143 95.30%
INO 7 4.70%

PERCENTAGE OF DOCTOR
SIGNATURE

HYES
NO

FIGURE 7: PERCENTAGE OF PRESCRIPTION WITH DOCTOR SIGNATURE
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Statistic calculation for parameters based on chi-square:

Parameters Yes No TOTAL
Degree of legibility 16 134 150
Drug interactions 43 107 150
Errors in frequency 10 140 150
Errors in dose 24 126 150
Errors in ROA 4 146 150
Capitalization in prescription |17 133 150
Duplication in prescription [0 150 150
Drug food interaction 13 137 150
Prescription ~ with  doctor|143 7 150
signature
TOTAL 270 1080 1350
Calculation based on observed and expected values:
EXPECTED |[EXPECTED  |(O-E)*( (O-E)*( [(O-E)*( [(O-E)*(
VALUES-1  VLES-2 0-E)-1 0-E)-2 O-E)]/E-1 [0-E)]/E-2
30.00 120.00
196 196 6.53 1.63
30.00 120.00
169 169 5.63 1.41
30.00 120
400 400 13.33 3.33
30.00 120
36 36 1.20 0.30
30.00 120
676 676 22.53 5.63
30.00 120
169 169 5.63 1.41
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30.00 120

900 900 30.00 7.50
30.00 120

289 289 9.63 2.41
30.00 120

12769 12769 425.63 106.41

520.13 130.03

Chi square total 650.17

3. DISCUSSION

In this study, a prescription audit to assess the prescription management and errors in prescription for patients who suffered
from chronic kidney disease (CKD). Prescription surveys are considered among the most cost effective methods for
examining medication management. The aim of this study is to “Evaluate prescription of patients affected by chronic kidney
disease (CKD) in a tertiary care hospital”. Over the period of our six-month study, we thoroughly examined 150 patients in
order to look into our issue of interest. We found that 67% of this group's members were men and 33% were women,
providing a baseline demographic profile for our investigation. It is evident that, those between the ages of 51 and 60
accounted for the largest percentage of instances of chronic kidney disease 55 out of 150, or 36.7% of all cases. Conversely,
the age range of 81-90 constituted only 3 patients, or two percent of the whole cohort, and had the fewest cases. According
to the research review, patients also had various medical issues in addition to chronic kidney disease (CKD). In particular,
31% had been diagnosed with diabetes mellitus, followed by hypertension (27%), anemia (25%), heart disease (14%), and
liver disease (3%). All patients received antibiotics, which were the most commonly recommended drugs, according to a
summary of the study. After that, 82% of patients received antianemic medication, while 70% received prescriptions for
antihypertensive drugs. Of the group, 68% received alkylating drugs and 31% received antihyperglycemic medications.
Antihyperuricemic drugs were prescribed to the fewest patients (19%), followed by diuretics (27%). After looking over the
study, out of the 150 prescriptions that were looked at, 134 were found to be legible and 16 to be illegible. In addition,
percentage of 28.70% of patients did show signs of drug interactions. Significantly, the investigation revealed a number of
typical possible drug-drug interactions, including aspirin and bisoprolol, metoprolol and clonidine, sodium bicarbonate and
moxifloxacin, sodium bicarbonate and iron supplement, and bisoprolol and sodium bicarbonate. These results emphasize
how important it is to carefully monitor drug dosage in order to reduce patient risks. Out of total patients, a small percentage,
or 10 patients (6.70%), had frequency error. On the other hand, the majority, or 140 patients (93.30%), did not have any
frequency errors. In addition, 24 patients (16.00%) had dose error, while the remaining 126 patients (84.0%) had no errors
in their prescribed doses. Moreover, out of the total patients examined only 4 patients (2.70%) had errors in their prescribed
routes of administration, whereas 146 patients (97.30%) did not have any errors in their prescribed routes of administration.
Only 17 patients (11.30%) had capitalization in prescription, whereas 133 patients (88.70%) did not have any capitalization
in prescription. Additionally, there were zero instances of therapeutic duplication. Notably, no therapeutic duplication in any
of the 150 patients (100%) that were part of the study. Furthermore, just 8.70% (13 patients) of the 150 patients that were
evaluated experienced drug food interactions, whereas the great majority (91.30%) (137 patients) did not. We find that, out
of the 150 patients we looked at, a small percentage of 4.70% (7 people) did not have a signature from a doctor in prescription,
while the majority, or 95.30% (143 patients), had prescription with a signature from a doctor.

4. CONCLUSION

A comprehensive audit of prescriptions for 150 patients with chronic kidney disease (CKD) yielded key findings. The
prevalence of CKD was higher in men (67%) compared to women (33%), with the age group of 51-60 years representing the
largest proportion (36.7%). Coexisting conditions, such as diabetes mellitus (31%) and hypertension (27%), further
complicate management of these patients.

The most commonly prescribed medications included antibiotics, followed by antihypertensive and antianemic drugs.
Notably, 28.7% of patients showed signs of drug interactions, underscoring the importance of vigilant monitoring.
Prescription accuracy was generally high, with 89.3% of prescriptions having no frequency errors and only 10.7% containing
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frequency errors. Dose errors were present in 16% of cases, but errors in modes of administration were minimal (2.7%).

Prescription capitalization was rare (11.3%), and no therapeutic duplication was found, reflecting a high standard of
prescription accuracy. Drug-food interactions were also limited (8.7%). Importantly, only 4.7% of prescriptions lacked a
doctor's signature, highlighting the need to adhere to legal requirements in pharmaceutical practices.

In conclusion, prescription practices at the tertiary care hospital for CKD patients are generally effective, though
improvements are needed to minimize medication errors and enhance prescription clarity. Ongoing attention to drug
interactions and prescription quality will be essential for maintaining treatment safety and efficacy in this patient population.
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