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ABSTRACT

Rational drug prescription is a difficult task in CKD patients.
These patients are at higher risk of drug-related problems since
they need complex therapeutic regimens that require frequent
monitoring and dosage adjustments. Also, they usually have
other co-morbidities: inappropriate use of medications can
increase adverse drug effects, which can be reflected by
excessive length of hospital stays, excessive health care
utilization, and costs. As CKD progresses, the drugs that are
given for these patients also increases and the prevalence of
drug-related problems also increases. Appropriate drug
selection for patients with chronic kidney disease (CKD) is
important to avoid unwanted drug effects and to ensure optimal
patient outcomes. This study aimed to assess the adverse drug
reactions in chronic kidney disease patients undergoing
hemodialysis in a tertiary care hospital in India. This
prospective observational study was carried out with 135
patients who had undergone hemodialysis in the Nephrology
Department of Muthoot Healthcare hospital Pvt Ltd,
Kozhencherry, for 6 months study to assess the adverse drug
reactions in chronic kidney disease patients. The incidence of
potential adverse drug reactions including hyponatremia,
hypokalemia, hypotension, hypoglycemia, nausea, vomiting,
muscle pain, headache, and weakness was also determined.
Hyponatremia (28 %) was found to be the most common ADR
followed by hypokalemia (13.8%) and hypotension (13.8%),
vomiting (11.6%), hypoglycemia (11%), although it can be
attributed to the disease condition, hemodialysis procedure
and/or other factors other than drug use.
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INTRODUCTION

Chronic kidney disease (CKD), also called chronic renal insufficiency (CRI), is defined as a
progressive loss of kidney function occurring over several months to years, and is
characterized by the gradual replacement of normal kidney architecture with interstitial
fibrosisl!], is an increasing public health issuel?l. The prevalence of CKD is estimated to be 8-
16% worldwide. The prevalence of CKD increases with age and will continue to rise,
reflecting the growing elderly population. As the prevalence of CKD increases, they are at a
higher risk for progression into End-Stage Renal Disease (ESRD) requiring dialysis to

maintain the patients’ long term survival.

Rational drug prescription is a difficult task in CKD patients. These patients are at higher risk
of drug-related problems since they need complex therapeutic regimens that require frequent
monitoring and dosage adjustmentst®8l. Inappropriate use of medications can increase
adverse drug effects, which can be reflected by excessive length of hospital stays, excessive
health care utilization, and costs. As CKD progresses, the drugs that are given for these
patients also increases and the prevalence of drug-related problems also increases. Patients
with CKD and on maintenance hemodialysis are prescribed with an average of 12
medications per patient and are at a higher risk of developing drug-related problems thus
leading to untoward effects. Dialysis patients require special consideration regarding the
drugs used because of their altered pharmacokinetic and pharmacodynamic profiles and have
increased potential for adverse reactions. Therefore appropriate drug selection for patients
with chronic kidney disease (CKD) is important to avoid unwanted drug effects and to ensure

optimal patient outcomestl,

The incidence of adverse drug events is higher among patients with CKD compared with
those without CKD because of impaired renal function and inappropriate medication use
which can be associated with increased mortality ["®9. Furthermore, older adults are at a
greater risk for adverse drug events due to age-related kidney function changes*®. Also, due
to the nephrotoxic effects of medications, patients with CKD are susceptible to other adverse
effects with agents routinely used in the management of CKD and comorbid conditions™*],

Diuretics like thiazide and loop diuretics are commonly used for natriuresis and BP control
with a reduced GFR. This is especially important in advanced CKD, where extracellular

volume excess is a concern and BP becomes more salt-sensitive 53, Injudicious diuretic use
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is associated with a range of electrolyte disturbances, including hypokalemia,

hypomagnesemia, and hypochloremic metabolic alkalosis*?*31,

Treatment and prevention of hypokalemia include a reduction in diuretic use, sodium
restriction, and liberalization of the patient’s diet to include potassium-rich foods!!.
Consideration of potassium-sparing diuretics and RAAS blockers, where appropriate, under

strict supervision*4l,

Although CKD itself can precipitate hyponatremia due to impaired water homeostasis, it is
more likely to be the result of the injudicious use of diuretics*®., In a US population-based
study, the point prevalence of hyponatremia was 13.5% and it was similar in ESRD
patients!*®. Hyponatremia increases mortality in nondialysis-dependent, hemodialysis-
dependent, and peritoneal dialysis-dependent CKD patients. The high incidence emphasizes

the importance of the judicious selection of diuretic dose and regular monitoring(*®l,

Iron supplementation (oral or intravenous) is usually the first step in anemia management.
However, oral iron use is often limited because of suboptimal efficacy and GI

intolerancel*”:18l,

Poorly controlled type 2 diabetes mellitus(T2DM) can lead to microvascular complications,
including nephropathy, as 40% of patients with T2DM have CKD P8l Slowing the
progression of nephropathy through glycemic control is of paramount importance in clinical
management. 51551, Patients with T2DM on insulin or other oral hypoglycaemic agents are at
an increased risk for hypoglycemia, due to decreased insulin elimination as kidney function
declines hence the patients should be monitored and the insulin requirements should be

tailored to meet the individual needs [192%1,

Gastrointestinal disturbances are the most common adverse effect of phosphate binders!?!,
Long term use of sevelamer can precipitate symptoms like dyspepsia, nausea, vomiting,

diarrhea 122,

Calcium channel blockers and beta-blockers may produce hypotension and headache in CKD
patients?324l. Other medications like diuretics, antibacterials, hypoglycaemic agents, mineral
supplements can cause adverse events like electrolyte disturbances, hypotension,

hypoglycemia, muscle pain, diarrhea, vomiting, epigastric pain, weakness, and drowsiness.
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The ADEs commonly affect the metabolic, endocrine, cardiovascular, gastrointestinal and

hematological systems [2°1,

Here in this study, various adverse events like hyponatremia, hypokalemia, hypotension,
hypoglycemia, nausea, vomiting, headache, weakness, muscle pain are being assessed.

MATERIALS AND METHODS

This is a prospective observational study conducted for 6 months in the Nephrology
department of Muthoot Healthcare Hospital Pvt Ltd, Kozhencherry, Kerala, India after
obtaining approval from the Institutional Ethics Committee of the hospital. A sample size of
135 patients of both genders diagnosed to have chronic kidney disease undergoing
hemodialysis in the Nephrology unit between the age of 20-80 years were included in the
study. Patients who were pregnant were excluded from the study. All subjects were provided
with a brief introduction regarding the study and the confidentiality of the data. A written
Informed Consent printed in their understandable language was obtained from the patient or
caregiver if the subject was unable to give the same. Relevant information was collected
according to the approved pre-designed data collection form. Data required as per the data
collection proforma (Annexure 3) were collected prospectively from the patients’ medical
chart in the Nephrology department and the hospital records. To determine the adverse drug
reactions, the objective data and direct patient interviews were done. The data collected were
entered in Microsoft excel -2010 version and results were analyzed. Results were presented in
tabular form and presented as frequency and percentages.

RESULTS AND DISCUSSION
RESULTS

Table No. 1: Distribution of Patients based on Age Group

SI.LNO Age Group Frequency Percentage (%o)
1 20-40 7 5.1
2 41-60 53 39.3
3 61-80 75 55.6
Total 135 100
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Figure No. 1: Distribution of Patients based on Age Group

In this study, the highest percentage of hemodialysis patients were found to be in the age
group of 61-80(55.6%) followed by the age groups41-60(39.3%), and 20-40(5.1%).

Table No. 2: Distribution of Patients Based on Gender

SI.NO. Gender Frequency Percentage (%)
1 Male 98 73
2 Female 37 27

Total 135 100
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Figure No. 2: Distribution of Patients Based on Gender
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In this study, 73% of the study population was constituted by males whereas 27% was

constituted by females.

Table No. 3: Distribution of Patients Based on Social Habits

SI.NO: Social History Frequency Percentage (%)
1 Smoking 8 6
2 Alcohol 23 17
3 Smoking and Alcohol 37 27.4
4 No Social History 67 49.6
Total 135 100
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Figure No. 3: Distribution of Patients Based on Social Habits

Here, 49.6% of the study population had no history of alcoholism and smoking, 17% had a
history of alcoholism, 6% had a history of smoking and 27.4% had a history of both

alcoholism and smoking.

Table No. 4: Number of Dialysis Sessions Per Week

SI.No: Duration of Dialysis per week No. of Subjects Percentage(%)
1 3 Times 82 60.7
2 2 Times 52 38.5
3 1 Time 1 0.8
Total 135 100
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Figure No. 4: Number of Dialysis Sessions Per Week

In this study most of the patients (60.7%) have been undergoing dialysis 3 times a week,
followed by 38.5% of patients undergoing 2 times a week and 0.8% of patients undergoing

dialysis once in a week.

Table No. 5: Distribution of ADR in Haemodialysis Patients

Sl.no: ADR Frequency Percentage(%)
1 Hypokalemia 25 13.8
2 Hypoglycemia 20 11
3 Hyponatremia 50 28
4 Weakness 11 6
) Nausea 11 6
6 Vomiting 21 11.6
7 Muscle pain 11 6
8 Headache 7 3.8
9 Hypotension 25 13.8

Total 181 100
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Figure No. 5: Distribution of ADR in Haemodialysis Patients

In this study, the most common ADR was found to be hyponatremia(28%) |,
hypokalemia(13.8%), hypotension(13.8%)followed by vomiting (11.6%), hypoglycaemia
(11%),nausea (6%) ,weakness (6%), muscle pain (6%), headache (3.8%).

DISCUSSION

In our study conducted using 135 hemodialysis patients, we found that there was a large
proportion of male patients (73%) and females (27%) and they were distributed over an age
group of 21-40 (5.1%), 41-60(39.2%), and 61-80 (55.7%). CKD is more prevalent in males
owing to their unhealthy lifestyles and the damaging effects of testosteronel?’l. A large
proportion of CKD patients were seen in the age group of 61-80 and lowest among 21-40
years as age progression may deteriorate the kidney function. In a study by Narayana
Murthy B. V et. al.3(2014); they reported the male dominance78.84% and 21 % in the
female population among patients undergoing hemodialysis. In a study by Chakraborty
et.al'® (2016); the average age with the highest frequency was reported to be more than 50

years and the lowest frequency of patients reported among 24 years.

In our, the study population also showed several ADRs with hyponatremia (28%) to be the
most prevalent one followed by both hypokalemia (13.8%) and hypotension (13.8%),
vomiting (11.6%), hypoglycemia (11%), nausea (6%), weakness (6%), muscle pain (6%) and
headache (3.8%). These findings closely converge with similar other relevant studies.
However, the occurrence of these ADRs can be attributed to the patients’ dosage regimen,

disease condition and/or other factors. Hyponatremia and hypokalemia can be due to the use
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of diuretics, hypoglycemia can be precipitated by insulin therapy, hypotension and headache
can be attributed to antihypertensives. Gastrointestinal disturbances like nausea, vomiting can

be due to iron supplements and phosphate binders.

In the study by Chakraborty et. al.'®; (2016) they reported the incidence of ADRs was
hyponatremia (32%) being most common followed by hypoglycemia, (16%) and

hypokalemia (10%) which is similar to our study.

In a study by P. Ansuman Abhishek et. al.;?® (2017) they reported the frequently observed
AEs as per the laboratory investigations. They concluded the following hyponatraemia
(27.8%) hypokalemia (6.08%), hypoglycaemia (10.43%), hypotension (9.56%), weakness
(19.3%), vomiting (20.86%), body ache and joint pain (35.65%). This is similar to our study

were we noted hyponatremia to be the most common adverse drug event.
CONCLUSION

The study was conducted prospectively by using a sample size of 135 patients to assess the
adverse drug reactions in chronic kidney disease patients undergoing hemodialysis admitted
in the nephrology department for a study period of 6 months. 135 CKD patients undergoing
HD were selected for the study and their demographic details and information relevant to the
study were obtained from the patient medical records. As per our study hyponatremia
(27.8%) was the most common adverse event seen in CKD patients followed by hypokalemia
(13.8%), hypotension (13.8), vomiting (11.6%) and hypoglycemia (11%).

LIMITATIONS

While evaluating the ADR, we have considered any deviations from laboratory value outside
the normal range as abnormal, which may have lead to the overestimation of adverse drug
reactions. Furthermore, these symptoms can also occur due to the disease itself or due to the
hemodialysis sessions. Due to the time constraints, we could not estimate correctly whether

these symptoms are due to the disease or dialysis sessions or actual drug use.

AREAS OF CONFLICT: NIL
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