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Abstract

Background Kidney dysfunction is a common, progressive condition that is increasingly becoming a global public
health issue. Because the kidneys are the major route for drug excretion, impaired renal function can change the
pharmacokinetics and pharmacodynamics of drugs that are renally excreted. Additionally, patients with kidney
dysfunction often have co-morbidities and the associated use of multiple medications which increases the risk of
drug-related problem (DRP) occurrence. This study aimed to determine the prevalence, types, and factors associated
with DRPs in patients with kidney dysfunction.

Method We conducted a prospective observational study over 3 months among hospitalized patients diagnosed
with acute kidney injury or chronic kidney disease who were hospitalized in the medical ward, and patients attending
the renal outpatient clinic at Mbarara Regional Referral Hospital. A total of 183 participants were enrolled through the
use of a consecutive sampling technique. DRPs were classified according to the PCNE classification version 9.1. Data
analysis was carried out using SPSS version 25.

Results A total of 174 patients with kidney dysfunction were included in the study with a mean +SD age of
50.34+18.13 years. A total of 219 DRPs were incurred by 138 (79.3%) study participants. The most common DRPs were
‘Untreated symptoms or indication’ (35.6%) followed by ‘adverse event (possibly) occurring' (28.3%), and ‘effect of drug
treatment not optimal’(23.3%). Antimicrobials were the most involved drugs in suboptimal drug treatment (31.3%)
and unnecessary drug treatment (32.1%). The study showed that length of hospital stay > 5 days (AOR=6.39, 95% Cl.
1.75-23.27; p-value =0.005) significantly increased the risk of DRP occurrence.

Conclusion The current results, in agreement with previous literature, showed a high burden of DRPs among
patients with kidney dysfunction. Antimicrobials were the most involved drugs in suboptimal as well as in
unnecessary drug treatment. Longer hospital stay significantly increased the risk of DRPs. The high prevalence of DRPs
in patients with kidney dysfunction and the potential impact on antimicrobial resistance underscores the importance
of regular medication reviews and close monitoring of patients with renal dysfunction.
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Introduction

Kidney dysfunction is the inability of the kidneys to ade-
quately filter toxins and waste products from the blood
due to a reduction in the glomerular filtration rate.
Functional abnormalities of the kidneys can be detected
through various measures such as estimated glomeru-
lar filtration rate(eGFR), proteinuria/albuminuria, and
urine output [1]. Kidney dysfunction is a common, pro-
gressive condition that is increasingly becoming a global
public health issue [2, 3]. Kidney disease is the 10th lead-
ing cause of death worldwide accounting for 1.3 million
deaths annually [4].

Over the last 30 years, the contribution of non-commu-
nicable diseases, particularly kidney dysfunction, to mor-
bidity and mortality in Sub-Saharan Africa has increased
[5]. A 2018 meta-analysis of 98,432 participants from
98 studies in Africa found a 15.8% overall prevalence of
chronic kidney disease stages 1-5 [6], while a cross-sec-
tional pilot study in Uganda found a high prevalence of
proteinuria and a lower eGFR among urban Kampala res-
idents, indicating some degree of kidney impairment [7].

Kidney dysfunction may present in several forms
including acute kidney injury (AKI) or chronic kidney
disease (CKD) both of which are significant global health
challenges [8, 9]. Impaired kidney function can change
the pharmacokinetics and pharmacodynamics of a drug
that is largely removed by renal excretory systems. This
results in the accumulation of toxic levels of the drug or
its metabolites [10]. Comorbid conditions are also com-
mon in patients with kidney dysfunction, either as a
cause or as a result of the dysfunction. Additionally, the
management of kidney dysfunction is mostly based on
long-term drug therapy to prevent disease progression,
morbidity, and mortality [11]. This places patients with
kidney dysfunction at a higher risk of encountering drug-
related problems (DRPs) [12, 13].

According to Pharmaceutical Care Network Europe
(PCNE), a DRP is “an event or circumstance involving
drug therapy that actually or potentially interferes with
desired health outcomes” [14]. DRPs have become com-
mon safety issues in hospitalized patients causing harm
to the patient and increased healthcare costs in recent
years [15, 16]. Kidney dysfunction is a significant risk
factor for DRP occurrence not just because of the dis-
ease and its associated comorbidities, but also because of
the medication use burden in these patients [11]. If not
addressed DRPs may lead to poor health outcomes and
disease progression in patients with kidney dysfunction
[17].

Early detection and prevention of DRPs among patients
with kidney dysfunction in developed countries has been
made possible by the incorporation of clinical pharmacy
services and the application of evidence-based guidelines
[18, 19]. This has led to a comprehensive and interdisci-
plinary approach to identify, prevent and manage DRPs
in these patients [19, 20]. In particular, pharmacist-led
interventions have successfully identified and resolved
DRPs in patients with kidney dysfunction [21]. The
reduction of DRPs in patients with kidney dysfunction
may improve the quality of life and reduce morbidity,
mortality, and associated healthcare costs [22].

Although DRPs have been well-studied in patients with
kidney dysfunction in high-income countries, there is a
dearth of literature on the specific risk factors and impact
of these problems in Sub-Saharan Africa. A few studies
from these settings have identified varying prevalence
rates of DRPs among CKD patients; 100% in Kenya [23],
78.6% in Ethiopia [24], and 70.03% in Nigeria [12]. These
variations could be explained by differences in patient
characteristics and healthcare practices.

This study aimed to assess the prevalence, types, and
risk factors associated with DRPs in patients with kid-
ney dysfunction at Mbarara Regional Referral Hospital
(MRRH), using the PCNE classification tool.

Methods

Study design and setting

A prospective cross-sectional study was conducted
among hospitalized patients with a confirmed diagnosis
of AKI or CKD with eGER of less than 60 mL/min/1.73m?
at the MRRH medical ward and renal clinic from Octo-
ber 2022 to January 2023. MRRH is a tertiary hospital
and the largest referral center in southwestern Uganda,
280 km from the capital Kampala with a 350-bed capac-
ity. The hospital serves a population of over four million
people in its catchment area comprising 13 districts of
southwestern Uganda. The medical in-patient ward has
50 beds and 300 patients are expected to be admitted
each month. The hospital has a renal clinic which opened
in 2011 and is part of the various units under the internal
medicine department. There are currently two nephrolo-
gists and one nurse operating the clinic. The clinic offers
outpatient services for patients with kidney diseases and
conducts its operations once a week on a Monday. There
is also a dialysis unit with seven dialysis machines that
offer hemodialysis services to patients with end-stage
renal disease (ESRD) and acute kidney injury.
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Study participants

We included all patients of both genders aged 18 years
and above admitted to the medical ward or attending
the renal clinic of MRRH during the study period, with
a confirmed diagnosis of AKI or CKD with eGFR of less
than 60 mL/min/1.73m? and willing to participate in
the study. The eGFR was calculated using the CKD-EPI
Creatinine Eq. (2021) [25]. Participants who were criti-
cally sick and unable to take an effective interview were
excluded from this study.

Sample size

The sample size was calculated using Fisher’s formula
[26] based on the estimated prevalence of 87% [16] and
the assumptions of a 95% confidence interval, and a 5%
margin of error. Thus, a sample size of 174 was required.
By adding 5% non-response rate, the final computed
sample size was 183 participants. A consecutive sampling
technique was used during the study period and data col-
lection continued until the sample size was achieved.

Data collection tools and procedures

A structured data collection tool was created based on
carefully analyzed published articles in the literature.
Part 1 of the tool is a questionnaire that was used to col-
lect the patient’s sociodemographic and clinical charac-
teristics, while part 2 is a data abstraction form that was
used to collect disease, laboratory investigations, and
drug-related data from the patient’s chart. The identified
DRPs were then categorized using PCNE classification
version 9.1 [14]. Discussions with treating physicians and
residents provided further information and explanations
on some patients’ medical information. Patients’ charts
were also reviewed to obtain relevant disease and drug-
related data. The clinical pharmacist through a review of
the collected data and patient interaction was then able
to evaluate for possible DRPs. The PCNE classification
system version 9.1 was used primarily to categorize DRPs
by problem type. While we also attempted to identify and
categorize the causes of these problems where possible,
our main focus was on the identification and categori-
zation of the problems. The clinical pharmacists’ evalu-
ations and recommendations were based on KDIGO
guidelines for the management of AKI, CKD, comorbidi-
ties in AKI & CKD, and complications of AKI & CKD
[27].

Data analysis

Data analysis was carried out using Statistical Package
for Social Sciences (SPSS), version 25 (SPSS Inc., Cary,
NC, USA). The sociodemographic and clinical charac-
teristics of individuals were presented using descriptive
statistics such as mean and percentages. The prevalence
and types of DRPs are reported in percentages. We used
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binary logistic regression to determine the association
between independent and dependent variables. Dif-
ferences between variables with a p-value<0.25 were
adopted for multivariate analysis, and differences with a
p-value<0.05 were considered statistically significant.

Results

Participant enrolment

The study involved 183 adult participants and data from
9 of them was excluded due to incomplete or duplicate
information. The final analysis was conducted on data
from 174 participants.

Participants’ sociodemographic, clinical, and drug
characteristics

The majority of the participants in this study were
male 109 (62.6%) aged between 18 and 90 years with
a mean*SD of 50.3+18.1 years. Only 27 (15.5%) par-
ticipants reported a history of smoking while 79 (45.4%)
reported an alcohol consumption history. About 112
(64.4%) participants were receiving five or more drugs
and the majority of the participants 168 (96.6%) reported
having received counseling on the use of their medication
(Table 1).

The most common comorbidity among the study par-
ticipants was hypertension (46.6%) (Fig. 1) 19.5% had
HIV, and 17.2% had diabetes mellitus (Table 1). The
distribution of these chronic comorbidities also varied
between patients with AKI and those with CKD as shown
in Table 2. Anaemia 71 (35%) was the most common
complication of kidney disease among the study partici-
pants followed by hyperkalemia 47 (23%) and hyperten-
sion 45 (22%) (Fig. 2).

Prevalence of drug-related problems

Out of 174 patients included, 138 participants had at
least one drug-related problem making an overall preva-
lence of 79.3% (Fig. 3). The majority of the participants 80
(46.0%) had one DRP, 39 (22.4%) had two DRPs, and 19
(10.9%) had three or more DRPs.

Types of drug-related problems among patients with
kidney dysfunction at MRRH

A total of 219 DRPs were incurred by 138 patients; a
mean of 1.26 DRPs per patient. ‘Untreated symptoms or
indication’ was the most common DRP at 35.6%, followed
by ‘adverse event (possibly) occurring’ at 28.3%, and
‘effect of drug treatment not optimal’ at 23.3% (Fig. 4).
Several causes were identified for each type of DRP and
presented in Table 3.
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Table 1 Sociodemographic and clinical characteristics of
patients with kidney dysfunction at MRRH

CharacteristicN=174 Value
Male gender, n (%) 109 (62.6)
Age, mean +SD -years- 503£18.1
Level of education, n (%)
None 28 (16.1)
Primary school 83(47.7)
Secondary school 41(23.6)
College or University level 22(12.6)
Current employment status, n (%)
Worker 138(79.3)
Employee 26 (14.9)
Self-employed 0(5.7)
Smoking history, n (%) 27 (15.5)
History of alcohol use, n (%) 79 (45.4)
Type of kidney disease, n (%)
Acute Kidney Injury 92 (52.9)
Chronic Kidney Disease 82 (47.1)
#Polypharmacy, n (%) 112 (64.4)
Counselled on the use of their medication, n (%) 168 (96.6)
Number of comorbidities, n (%)
None 5(20.1)
One 6 (55.2)
Two or more 3(24.7)
Hypertension, n (%) 1 (46.6)
Diabetes, n (%) 30(17.2)
HIV, n (%) 4(19.5)
Heart Failure, n (%) 18(10.3)
Length of hospital stay, median (IQR) -days- 4 (2-6)
eGFR, median (IQR) -ml/min/m>- 25 (9-45)
Five or more drugs; SD = standard deviation, QR = Interquartile range
90
81 (58.3)
80
70
60
50
40 34 (24.5)
30 (21.6)
30
20
10
0
Hypertension Diabetes HIV

mellitus
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Table 2 Distribution of comorbidities across AKI and CKD

Type of Kidney disease Total

Acute kidney  Chronic kid-

injury ney disease

Frequency (%) Frequency (%)
Hypertension 29 (43.9%) 52 (71.2%) 81
Diabetes mellitus 0(15.2%) 20 (27.4%) 30
HIV 9 (28.8%) 5(20.5%) 34
Heart failure 7 (10.6%) 1(15.1%) 18
Liver disease 6(9.1%) 1 (1.4%) 7
Others* 12 (18.2%) 10 (13.7%) 22

* COPD, Malaria, Asthma, Pulmonary TB, Epilepsy, Hepatitis C, DVT, Brucellosis, medullary
aplasia, Urinary Tract Infection, Esophagitis

Medications used in the management of the study
participants

Drugs used by the study participants are summarized
in Fig. 5. The median number of drugs prescribed was
5 with an interquartile range of 4 to 7 drugs. The most
commonly prescribed drugs among the study partici-
pants were antimicrobials 173, antihypertensives 171,
supplements 135, and diuretics 118 respectively. Anti-
microbial agents were the most involved drugs in DRPs
‘effect of drug treatment, not optimal, ‘adverse event
(possibly) occurring;, and ‘Unnecessary drug treatment’
as shown in Table 4.

Factors associated with drug-related problems

The association of independent variables with drug-
related problems was investigated using both univariate
and multivariate logistic regression techniques. In uni-
variate logistic regression analysis, employment status

22 (15.8)
18 (12.9)
. - .
Heart failure  Liver disease *Qthers

= Frequency (%)

Fig. 1 Common comorbid conditions among patients with kidney dysfunction receiving care at MRRH. HIV=Human Immunodeficiency Virus *COPD,
Malaria, Asthma, Pulmonary TB, Epilepsy, Hepatitis C, DV'T, Brucellosis, medullary aplasia, Urinary Tract Infection, Esophagitis
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= Anemia

= Hyperkalemia

= Hypertension

= Pulmonary edema

= Metabolic acidosis

= Uremic encephalopathy
= *Any other complication

= Bone-mineral disorder

Fig. 2 Complications of kidney disease among patients with kidney dysfunction at MRRH. *Hypokalemia (2), Uremia (1), and Uremic gastropathy (1)

Presence of a Drug-Related Problem

mNo = Yes

Fig. 3 Prevalence of drug-related problems among patients with kidney dysfunction at MRRH

(COR=3.01, 95% CI: 0.79-11.48; p-value=0.106), alcohol
history (COR=1.99, 95% CI: 0.81-4.91; p-value=0.211),
patients unable to afford prescribed medicine
(COR=5.93, 95% CL 0.77-45.78; p-value=0.088),
HIV comorbidity (COR=1.83, 95% CI: 0.78-4.28;
p-value=0.166), and length of hospital stay greater than
5 days (COR=4.97, 95% CI: 1.63-15.10; p-value=0.005)
all had a p-value<0.25 and were introduced into the mul-
tiple logistic regression.

One variable retained statistical significance in the
multivariate analysis which is the length of hospital
stay greater>=5 days (AOR=6.39, 95% CI: 1.75-23.27;
p-value=0.005) compared to 2 or fewer days (Table 5).

Discussion

The current study identified a high prevalence (79.3%) of
drug-related problems among patients with kidney dys-
function. This is comparable to that identified in studies
conducted elsewhere: 89.2% in the United Arab Emirates
[28], 70.3% in Nigeria [12], 78.6%, and 82.3% in Ethiopia
(24, 29].

However, the current prevalence is considerably lower
than 100% in Kenya [23] and 100% in Indonesia [30]. This
discrepancy in these two findings could be attributed to
the fact the studies were conducted only in CKD patients
while our study included both CKD and AKI patients.
DRPs are more prevalent in CKD patients because of
long-term therapy to manage disease progression and
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No effect of drug  Unnecessary Effect of drug  Adverse event Untreated
treatment despite drug-treatment  treatment not (possibly) symptoms or
correct use optimal occurring indication
u Count = Proportion
Fig. 4 Types of drug-related problems identified among patients with kidney dysfunction at MRRH
Table 3 Causes of the different DRPs identified among patients with kidney dysfunction at MRRH
Drug-related Cause of the drug-related problem Fre-
problem quen-
<y
‘No effect of drug Inappropriate combination of drugs, drugs and herbal medications, or drugs and dietary supplements 1
treatment despite Inappropriate timing or dosing intervals 1
correct use’ Medication reconciliation problem 1
‘Effect of drug treat- Incomplete drug treatment despite existing indication 15
ment not optimal’ Drug dose too low 13
The dosage regimen is not frequent enough 8
Short treatment duration 6
Inappropriate drug form/formulation (for this patient) 4
Drug not administered at all by a health professional 2
Inappropriate timing or dosing intervals 2
Patient intentionally uses/takes less drug than prescribed or does not take the drug at all for whatever reason 2
Necessary information not provided 1
Prescribed drug not available 1
‘Untreated symptoms  No or incomplete drug treatment in spite of existing indication 63
or indication’ Medication reconciliation problem 5
‘Adverse event (pos-  Inappropriate drug according to guidelines/formulary 30
sibly) occurring’ Dosage regimen too frequent 14
Drug dose of a single active ingredient too high 10
Inappropriate combination of drugs 2
Too many different drugs/active ingredients prescribed for an indication 2
Drug dose too low 1
Medication reconciliation problem 1
The patient decides to use unnecessary drug 1
‘Unnecessary drug No indication for drug 15
treatment’ Inappropriate drug form/formulation (for this patient) 4
Inappropriate duplication of therapeutic group or active ingredient 3
Medication reconciliation problem 2
Too many different drugs/active ingredients prescribed for indication 2
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Fig. 5 Prescribed drugs among patients with kidney dysfunction at MRRH. *Adrenergics (5), Inmunosuppressants (4), Antiepileptics (3), Antipsychotics (3)
Cardiac glycosides (3), Cough and cold preparations (3), Antidepressants (2), Antihistamines (2), Albumin (2), Cardiac stimulants (2), Hormonal preparations (2),

Antidiarrheals (1), Antigout preparations (1), Muscle relaxants (1)

Table 4 Drugs involved with the different drug-related problems among patients with kidney dysfunction at MRRH

Drug-related problem

ATC classification of the drugs involved (Frequency)

‘No effect of drug treatment
despite correct use’
‘Effect of drug treatment not
optimal’

Electrolytes (1), Antiepileptics (1)
‘Adverse event (possibly)
occurring’

Methyldopa (3), Calcium channel blockers (3), Beta blocking agents (2), Diuretics (1), Iron preparations (1)

Antimicrobials (15), Calcium channel blockers (9), Diuretics (8), Iron preparations (3), Methyldopa (3), Drugs for
constipation (3), Proton pump inhibitors (2), Lipid modifying agents (1), Beta blocking agents (1), Analgesics (1),

Antimicrobials (18), Agents acting on the RAAS (9), Drugs used in diabetes (8), Iron preparations (7), Analgesics (6),
Diuretics (5), Beta blocking agents (4), Proton pump inhibitors (4), Antithrombotics (2), Calcium channel blockers

(2), Cardiac glycosides (2), Antidepressants (1), Methyldopa (1), Hydralazine (1), Drugs for constipation (1), Pituitary

and hypothalamic hormones (1)
‘Unnecessary drug treatment

Antimicrobials (9), Beta blocking agents (4), Lipid modifying agents (3), Adrenergics (2), Antacids (2), Corticosteroids

(2), Electrolytes (2), Cardiac glycosides (1), Diuretics (1), Drugs used in constipation (1), Proton pump inhibitor (1).

associated complications [11]. Additionally, the study in
Indonesia had more than 80% of the participants in stage
5 CKD in which patients are likely to have more com-
plications and, therefore, require more drugs to manage
these complications, thereby increasing the possibility of
DRPs.

On the other hand, the current prevalence is much
higher than that reported in other studies 41.63% in

France [31], 51.35%, and 29.41% in India [32, 33]. This
could be partly explained by the different study designs
used and the characteristics of the participants in those
studies. Savitha et al. (2020) and Mongaret et al. (2020)
conducted interventional studies thereby helping to pre-
vent the number of new DRPs as the study proceeded.
The study by Joel et al. (2013) recruited only patients
on hemodialysis while the current study recruited all
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Table 5 Univariate and multivariate logistic regression of the factors associated with DRPs among patients with kidney dysfunction at

MRRH
Variables Category DRP COR (95% CI) Pvalue AOR (95% Cl) Pvalue
No Yes
Gender Male 22(202) 87(79.8) 1.09(0.51-2.31) 0.831
Female 14 (215) 51(78.5) 1
Age group <50 20 68 1
>=50 16 70 1.29(0.62-2.69) 0.503
Employment status * Worker 25(18.1)  113(81.9) 3.01(0.79-1148) 0.106 443(0.70-2795)  0.113
Employee 7(26.9) 19 (73.1) 1.81(0.39-839) 0.448 761 (0.85-68.14)  0.07
Self-employed 4 (40) 6 (60) 1
Smoking history No 32(218) 115(782) 1
Yes 4(14.8) 23 (85.2) 1.6 (0.52-4.96) 0416
Alcohol history * No 23(24.2) 72(75.8) 1
Yes 13(165) 66(83.5) 1.62 (0.76-3.46) 0.211 1.99 (0.81-4.91) 0.136
Patients able to afford prescribed medicine*  No 1(4.8) 20(95.2) 5.93(0.77-45.78)  0.088 2.0(0.23-17.58) 0.534
Yes 35(229) 118(77.1) 1
Medicine use without a prescription No 30(20.5)  116(79.5) 1.06(0.39-2.83) 0916
Yes 6(21.4) 22 (78.6) 1
Herbal medicine use No 34(215) 124(785) 1
Yes 2(12.5) 14 (87.5) 1.92 (0.42-8.86) 0403
Number of comorbidities None 9(25.0) 27 (75.0) 1
One 20(21.1)  75(789) 1.25(0.51-3.08) 0.628
Two or more 7(16.3) 36 (83.7) 1.71 (0.57-5.18) 0.34
Type of kidney disease AKI 19(209) 72(79.1) 0.747 (0.36-1.56) 0.436
CKD 17 (20.5) 66 (79.5) 1
Polypharmacy No 4(21.1) 15 (78.9) 1
Yes 32(206) 123(794) 1.03(0.32-3.30) 0.967
Hypertension No 22 (23.7) 71(76.3) 1
Yes 14(17.3)  67(827) 1.48(0.70-3.14) 0.302
HIv* No 26(186) 114(814) 1.83(0.78-4.28) 0.166 1.6 (0.57-4.51) 0.386
Yes 10(294) 24 (70.6) 1
Anaemia No 8(18.2) 36 (81.8) 1.33(0.55-3.21) 0.527
Yes 26(228) 88(77.2) 1
Length of hospital stay* <=2 days 14 (31.1)  31(68.9) 1
3-4 days 17 (246) 52(754) 1.38 (0.60-3.19) 0449 1.76 (0.65-4.77) 0.268
>=5 days 5(8.3) 55(91.7) 497 (1.63-15.10)  0.005 6.39(1.75-23.27)  0.005

* Variables included in multivariate logistic regression

patients with kidney dysfunction including those not on
dialysis. Management of patients on hemodialysis usually
involves strict adherence to treatment guidelines and this
could explain the low prevalence of DRPs in their study
[34].

‘Untreated symptoms or indication’ was the most
common DRP (35.6%) which is similar to proportions
reported in studies in Ethiopia (31%) and France (30%)
[35]. However, ‘untreated symptoms or indication’
accounted for much lower proportions in other studies:
8.3% in Ethiopia [28], 8.6% and 13.6% in India [29, 36].
This difference can be explained by the different health-
care practices with some of the studies conducted in
settings with better access to diagnostic equipment,
medication, and stringent guidelines for the manage-
ment of kidney dysfunction. This enables early detection

and therefore treatment of symptoms or indications. The
other possible explanation for the higher proportion of
‘untreated symptoms or indication’ in this study is its
prospective nature where active follow-up of patients can
reveal more untreated symptoms, unlike the cross-sec-
tional study by Legesse et al. (2022). The most common
untreated conditions were diseases of the blood or blood-
forming organs (28.1%), followed by clinical findings of
the genitourinary system (17.2%). Untreated conditions
usually arise due to the failure of physicians to focus on
minor patient disease conditions, such as low hemoglo-
bin, headache, constipation, diarrhea, electrolyte abnor-
malities, and pain while treating other major conditions
[36]. If left untreated, diseases of the blood or blood-
forming organs like anemia can lead to an increased
risk of cardiovascular disease, rapid progression of the
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disease, reduced quality of life, and increased hospitaliza-
tions in patients with kidney dysfunction [37].

‘Adverse drug event (possibly) occurring, account-
ing for 28.3% of all DRPs, was the second most com-
monly encountered. These findings are consistent with
those of a study in India, 19% of all DRPs were ADRs in
patients with renal compromise [38]. Kidney dysfunction
has previously been identified as a predictor of ADRs
[39]. Patients with kidney dysfunction often take mul-
tiple medications, of which polypharmacy has also been
attributed to the occurrence of ADEs [40]. However, this
proportion is much higher compared to 7.07% in Ethio-
pia [29]. This could be explained by the tools used for
data collection in this study. The PCNE classification tool
is designed to also capture possible adverse drug events
thereby increasing the proportion of ‘adverse drug event
(possibly) occurring’ ‘Inappropriate drug according to
the guidelines was the major cause of ‘adverse event (pos-
sibly) occurring’ Certain drugs are generally contraindi-
cated in patients with kidney dysfunction while others
are not recommended below certain eGER levels because
of their potential for rapid disease progress and their
accumulation in the body leading to toxicity [10]. Addi-
tionally, ‘dosage regimen too frequent’ and ‘drug dose too
high” were also major causes of ‘adverse event (possibly)
occurring’ This can be attributed to the failure to adjust
doses for renally excreted drugs according to the eGFR
levels of the patients. This presents an opportunity for
health workers to pay more emphasis on drug doses dur-
ing prescription in the management of patients with kid-
ney dysfunction.

‘Effect of drug treatment not optimal’ accounted for
approximately 23.3% of the identified drug-related
problems. Suboptimal treatment may result in reduced
effectiveness and thereby poor therapeutic outcomes,
increased treatment costs, and disease resistance to drug
treatment [41]. This particularly concerning given that
antimicrobials were the most common drugs (31.3%)
involved in suboptimal treatment as this may contribute
to antimicrobial resistance. With the major causes of the
‘effect of drug treatment not optimal’ being incomplete
drug treatment (27.8%) and low drug doses (24.1%), this
presents an opportunity for healthcare workers involved
in prescribing to pay more attention to treatment guide-
lines and appropriate medication doses.

‘Unnecessary drug treatment’ accounted for 10.2%
of the total DRPs. This finding is in line with previous
studies: 14.2% in Ethiopia [29], 12.8% in France [35],
and 18% in Kenya [23]. Some of the causes of ‘unneces-
sary drug treatment’ include a lack of a clear indication
for the drug, duplication of therapeutic groups, and
medication reconciliation problems, among others. Anti-
microbials were the most common drugs given unnec-
essarily (32.1%) and this could lead to the development
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of antibiotic resistance, increased healthcare costs, and
potential adverse events to the patients.

The identification of risk factors for drug-related prob-
lems in patients with kidney dysfunction helps in the
early detection and management of DRPs in high-risk
individuals. This study showed that patients who stayed
in the hospital for five or more days had 6.39 times
higher odds of experiencing a DRP compared to those
who stayed for two or fewer days. This is consistent with
the findings of previous studies [42, 43]. This can be
explained by the fact that longer hospital stay increases
patients’ exposure to drugs, changes in regimen, medica-
tion errors, and adverse drug reactions [44]. Additionally,
prolonged hospitalization may lead to physiological and
health status changes in patients, such as bed sores and
hospital-acquired infections, requiring additional medi-
cation to treat these conditions, thereby increasing the
risk of DRP occurrence. Therefore, effective medication
management and regular monitoring of patients during
their hospital stay can help reduce the incidence of DRPs.

Despite the strengths, this study has some limitations.
The study employed a consecutive sampling technique
which involved selecting participants as they became
available and this may limit the generalizability of the
study findings.

Conclusion

The results of this study show a high burden of DRPs
among patients with kidney dysfunction. Untreated indi-
cations and adverse events are the most frequent drug-
related problems in this patient population. Additionally,
antimicrobials are the most involved drugs in suboptimal
drug treatment and unnecessary drug treatment posing
a serious health challenge as a potential driver for anti-
microbial resistance. Staying in the hospital for five or
more days significantly increases the risk of drug-related
problems among patients with kidney dysfunction. The
high prevalence of DRPs in patients with kidney dys-
function and the potential impact on antimicrobial resis-
tance underscores the importance of regular medication
reviews and close monitoring of patients with renal dys-
function. Patients with renal dysfunction who stay longer
in the hospital need to be closely monitored for prompt
identification and management of DRPs.
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