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ABSTRACT

Patients receiving a large number of medications are more prone to drug related problems (DRPs). This is especially
true for nephrology patients who are prescribed an average of eight medications per day. The complexity of drug therapy can
lead to confusion, non compliance, interaction and adverse effects. Nephrology patients are known to be dependent on a large
number of medications in view of the severity of the disease. Therefore, this study was performed to evaluate the incidence of
DRPs, types of drugs involved, drug risk ratio and risk factors for nephrology patients. The study was performed using the
PCNE criteria for identifying DRPs. It was carried out prospectively in a local tertiary hospital. A total of 70 patients were
recruited in the study, of which 45 (64.3%) patients reported at least one DRP. There was a total of 118 DRPs reported with a
rate of 1.7 DRP per patient. The most common DRP reported based on the PCNE classification was ‘drug use problem’
(n=57/118, 48.3%) and ‘adverse reaction’ (n=39/118, 33.1%). The most common class of drugs involved were antianemia
(n=23/118, 19.5%), mineral supplements (n=12/118, 10.2%) and lipid modifying agents (n=12/118, 10.2%). The drugs with
the highest drug risk ratio were corticosteroid (0.5), lipid modifying agents (0.32) and antianaemia (0.32). Interestingly, risk
factors of DRPs were gender (RR=0.105, p=0.030) and number of drugs prescribed (RR=0.130, p=0.015). This work presents
the importance of providing appropriate support for nephrology patients to ensure reduced risk of DRPs.
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INTRODUCTION

Drug therapy has become more complex with
chronic diseases. This is especially true in nephrology
patients who receive an average of eight medications per
day (Padmini and George 2008). The number of patients
who progress to end stage renal disease increases each
year (Ngo, Onn and Guat 2008). In patients with renal
failure, medication regimens become difficult to adhere to
and they are at high-risk of acquiring drug-related
problems (DRPs) (Darren 2000). With the increase in the
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number of drugs, there is an increase in potential for DRPs
to occur (Abdullah, lbrahim and Ibrahim 2004; Joshua,
Padmini and Shoba 2007). Inappropriate use of drugs is
therefore harmful and can evoke worsening of disease.
DRPs are defined as an event or circumstance
involving drug therapy that actually or potentially
interferes with desired health (Pharmaceutical Care
Network Europe Foundation 2006). There are a variety of
causes ranging from unneeded medications, adverse
effects, inappropriate use, inappropriate dosage regime
and poor adherence (Restepo et al., 2008). It can lead to an
increase in patient morbidity or mortality with
approximately 106,000 deaths occurring annually from
medication mismanagement (Lazarou, Pomeranz and
Corey 1998; Cohen 1999). Previous work has illustrated
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the degree of DRPs to be substantially high with 81% of
patients reporting at least one DRP (Blix et al., 2004).
Thus, this study was performed to identify the incidence of
DRPs in nephrology patients, type of drugs involved and
risk factors for DRPs in a local tertiary hospital.

METHODOLOGY
Study design and procedure

The study was performed in a local tertiary
teaching hospital. The study was approved by the
Committee for Medical Research Ethics. All adult patients
in the nephrology ward admitted for six months of the
study period were eligible with informed consent. It was
performed prospectively in which the patients were
interviewed based on a set of questions on admission to
obtain a full medication history for review and
identification of DRPs. Patient’s demographic data,
laboratory values and past medical history were retrieved
from Patient Medical Records. Patients with incomplete
data, readmissions and those who refused to be
interviewed were excluded. All data were collected using
a standard data collection form. The form was designed,
tested and found applicable to be used in the nephrology
ward. DRPs that were identified were then discussed with
a clinical pharmacist.

Classification of drugs and DRPs

Drugs identified were classified based on the
Anatomical Therapeutic Chemical (ATC) classification
system (World Health Organization 2009). The DRPs
were defined by the Pharmaceutical Care Network Europe
(PCNE) classification (Pharmaceutical Care Network
Europe Foundation 2006). The PCNE provides a set of
classification for DRPs which separates problems from
causes. The basic classification has six primary domains
for problems; P1=Adverse reactions, P2=Drug choice
problems, P3=Dosing problems, P4=Drug use problems,
P5=lInteractions, and P6=0thers. One drug may introduce
more than one DRP, some which may be independent on
each other. For example a drug may cause a side effect for
which the drug may be required to be stopped. Thus, two
DRPs are recorded.

Drug risk ratio

To calculate the risk of DRP for each drug, a
drug risk ratio was calculated. A drug may cause more
than one DRP. Therefore, in order to identify the ‘‘drug at
risk’’, a drug risk ratio was performed as previously
described (Blix et al., 2010). This was described as the
number of DRPs for a given drug divided by the number
of times the drug was used. Therefore, the risk ratio
definition calculation gave rise to a value between ‘0’ and

‘1’. A drug risk ratio value of ‘0’ demonstrated a low risk
of DRP for a given drug. A value of ‘1’ was considered a
high risk of developing DRP for the drug.

Data analysis

Data was analyzed using Statistical Package for
Social Sciences (SPSS) version 15.0 for Windows and was
tested with the appropriate inferential and descriptive
statistics. Linear regression was used to identify the
relationship between the occurrences of DRPs with the
different types of drugs used and patient factors.
Probability values of less than 0.05 (p < 0.05) were
accepted as statistically significant.

RESULTS
Patient characteristics and DRPs

A total of 70 patients were included in the study.
The age of patients in the study was between 20-79 years
old, with a mean age of 51.7 (+£15.7) years. There were 45
(64.3%) male and 25 (35.7%) female patients. From the 70
patients there were a total of 588 drugs recorded from all
patients. This was an average of 8.4 + 3.0 drugs per
patient. Each patient recorded at least one other co-
morbidity. The most common co-morbidity was
hypertension (n=59, 84.3%) and diabetes mellitus (n=38,
54.3%). Other co-morbidities identified were congestive
heart failure (n=12, 17.1%), hyperlipidaemia (n=30,
42.9%), gout (n=5, 7.1%), stroke (n=3, 4.3%).

Altogether there were 45 (64.3%) patients that
recorded at least one DRP. The age range of patients that
recorded a DRP was 20-76 years old (average 48.4+15.0
years). Of the 45 patients, 29 (64.4%) were female. A
Pearson correlation test was conducted in order to measure
a relationship between the age, number of drugs taken by
patient and number of co-morbidity with the number of
DRP occurrence. There was a significant positive
relationship between the numbers of drugs taken by
patient with the number of occurrence of DRP (R=0.15,
p=0.0228). However, no correlation was observed with
age and co-morbidities with occurrence of DRPs.

Categories of DRPs

The DRPs were classified based on the PCNE
classification. There were a total of 118 DRPs reported
from 45 patients. Therefore, an average of 1.7 DRP was
recorded per patient. Based on the PCNE classification,
the most common DRP observed was drug use problems
reported by 29 (64.4%) patients, adverse drug reactions
was reported by 22 (48%) patients and 5 (11.1%) patients
reported drug choice problem and other DRPs
respectively. From these, patients were found to report
more than one DRP in each classification. The total
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number of DRPs reported by these 45 patients is listed in
Table 1.

Risk ratio of DRPs

The most common drugs involved in DRPs are
shown in Figure 1. Drugs with the highest number of
DRPs reported were antianaemia (n=23/118, 19.5%),
mineral supplements (n=12/118, 10.2%) and lipid
modifying agents (n=12/118, 10.2%). The five drugs with
the highest risk ratios amongst nephrology patients were
found to be corticosteroids (risk ratio = 0.5), antianaemia
(risk ratio = 0.32), lipid modifying agents (risk ratio =
0.32), antihypertensives (risk ratio = 0.3) and mineral
supplements (risk ratio = 0.3) (Figure 1). Antihypertensive
drug (prazosin), antianaemia preparations (folic acid and

iron tablets) as well as corticosteroids (prednisolone) and
lipid modifying agents (statins) led to DRPs such as
adverse reactions and drug use problems. Mineral
supplement (calcium carbonate) led to DRPs such as drug
use problems.

Patient risk factors of DRPs

All patient factors were analyzed to determine
whether there was a relationship with DRP occurrence.
Risk factors were analyzed by a log-linear regression with
occurrence of DRP as the dependent variable, and age,
gender, race, number of drugs taken by patient and
number of co-morbidities as independent variables.
Number of drugs (RR=0.130, p=0.015) and gender
(RR=0.105, p=0.030) were risk factors of DRP (Table 2).

Figure 1. Figure illustrating the ten most frequent drugs involved in DRPs and the calculated risk ratio (n=118). The
type of drugs identified in each category are; drugs used in diabetes (insulin, gliclazide), vitamins (vitamin C, vitamin B
complex), agents acting on the renin-angiotensin (perindopril, enalapril), antithrombotic agents (ticlopidine), calcium
channel blockers (amlodipine), antihypertensive (prazosin), mineral supplements (calcium carbonate), antianeamia
(iron tablets, folic acid), lipid modifying agents (statins) and corticosteroid (prednisolone).
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Table 1. Categories of DRPs reported by patients admitted in the nephrology ward (n=118). The categories of DRP
were classified based on the PCNE classifications. The most common DRP observed in the study population was drug
use problems, followed by adverse reaction and drug choice problems. Other DRPs were also recorded such as

insufficient awareness of disease and dissatisfaction of thera

Py

Occurrence of DRP

Freqguency of DRP n (%)

P1 - Adverse reactions 39 (33.1)
P2 - Drug Choice Problems 5(4.2)
P3 - Dosing problems -

P4 - Drug use problems 57 (48.3)
P5 — Interactions -
P6 — Others 17 (14.4)

Table 2. Risk factors of DRPs based on demographic characteristics such as age, gender, number of drugs and number

of co-morbidities (N=70).

Independent variables

Occurrence of DRP

RR” (p value)

Age (years)

0.003 (0.725)

Gender (male = 1)

0.105 (0.030)

No. of drug

0.130 (0.015)

No. of co-morbidity

0.001 (0.832)

Risk factors were calculated using log-linear regression with significance value of p<0.05

DISCUSSION

The occurrence of DRPs in nephrology patients is
a ubiquitous problem. The need for appropriate treatment
is vital to ensure an increased quality of life. Recent work
has demonstrated that pharmacists can play an important
role in identifying DRPs in nephrology patients (Belaiche
etal., 2012). In this study, DRPs were found to occur in a
total of 45 (64.2%) patients which was in line with
previous reports (Koh, Moideen Kutty and Li, 2005). In
view of the complexity of the regimen some patients
reported more than one DRP. Furthermore, a significant
association was demonstrated between higher numbers of
medications with the number of DRP occurrence. The
correlation between number of medications and DRPs has
similarly been shown in previous work (Koh, Moideen
Kutty and Li, 2005) which further substantiates these
findings. This is simply due to the difficulty in
remembering drug therapy when complex regimens are
prescribed. Without proper education and guidance,
patients will find the task of adhering to treatment
overwhelming.

The DRPs demonstrated here were classified
based on the PCNE classification for ease of
identification. The PCNE classification has been widely
used due to the wide area it addresses such as adverse
reactions, problems with drug use, inappropriate drug
treatment as well as adherence and lack of understanding
of drug treatment (Pharmaceutical Care Network Europe
Foundation, 2006). Interestingly, DRPs most commonly

observed in patients in this study population was adverse
reactions and drug use problems. Adverse reactions have
been a major concern in patients with renal dysfunction.
Various drugs are known to worsen kidney function if
used inappropriately (Guise et al., 2004). The burden of
adverse reactions is significant as the time to recovery and
hospitalization of nephrology patients has been shown to
be longer than patients with normal kidney function
(Joshua, Padmini and Shoba, 2007). Similarly, drug use
problems were also highly reported in this group of
patients. The most common drug use problem was not
administering prescribed medication. Non compliance to
medication has been reported to be between 20-50% in
renal patients (Loghman-Adham, 2003; Kripalani, Yao
and Haynes, 2007). Indeed, this work demonstrates that
adverse reaction and drug use problems remain a
significant contributor to nephrology patients which
should be addressed by healthcare professionals.

There is a lack of knowledge on drug risk ratio in
nephrology patients. Here, we present data on the drug
risk ratios of patients on renal treatment. The study sample
was relatively smaller than previous studies describing
drug risk ratio (Blix et al., 2004; Blix et al., 2010).
However, the focus of the study allows an insight on the
potential drugs with high risks of DRPs in nephrology
patients. Results from this work illustrated that drugs with
the highest drug risk ratio were corticosteroids, lipid
modifying agents and antianaemia drugs. Most patients
were observed to complain of adverse effects with
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corticosteroids and antianaemia drugs which subsequently
led to non compliance. Corticosteroids have been reported
to cause a wide range of adverse effects such as weight
gain, acne and bruising (Trevitt, Whittaker and Ball,
2012). Complaints of constipation and nausea were noted
as the main adverse effects with iron tablets which have
also been reported in previous work (Lachance et al.,
2011). On the other hand, patients taking lipid modifying
agents were most likely to not comply due to the lack
symptoms. As patients linked lipid modifying agents with
obesity, patients were reluctant to take the medication.
Therefore, patient support regarding adverse effects and
understanding of medication would most likely allow
better understanding of drug use. This could potentially
improve compliance and reduce DRPs amongst patients
on complicated medication regimen.

This study also identified gender and number of
medications as risk factors of DRPs in nephrology
patients. The number of medication is an important
determinant of DRP. The positive relation between
number of medication and occurrence of DRP further
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