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Abstract

Original Research Article

Chronic kidney disease (CKD) increased and became a public health problem. Patients who have end stage renal
disease (ESRD) and who receive hemodialysis (HD) are expected to be given 10 to 12 medications daily and many of
these medications need multiple doses per day. Owing to poly-pharmacy, recurrent medication modifications on HD
versus non- dialysis days, therapeutically unstable nature of the illness and limited life styles, these patients is at high
risk for having drug related problems (DRPs).This study was conducted to evaluate potential DDIs among HD
patients.An observational- retrospective study was carried out; it included ESRD patients undergoing maintenance
hemodialysis in the HD unit in the King Hussein Medical Centre (KHMC) at the Royal Medical Services (RMS) in
Jordan/Amman. The study included 300 patients, a total of 930 potential interactions were identified in 277 (92.3 %)
patients. Patients were prescribed 8—12 drugs with a mean (+ SD) of 8.26 & 3.56.
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INTRODUCTION

Chronic kidney disease (CKD) represents a
major public health problem in developed and
developing countries. It is estimated that about 10% of
the adult U.S. population is suffering from CKD. CKD
defined as the presence of kidney damage or decreased
kidney function for three or more months [1].

In Jordan; CKD has been growing rapidly in
recent years and more than 746 people per million were
receiving hemodialysis in 2012, an increase from the
previous year of 1.1%. CKD and end-stage renal
disease (ESRD) are associated with an increased risk of
mortality and morbidity, and reduced average life
expectancy [2].

As outlined in table (1), kidney failure is
defined as either (1) GFR below 15 ml/min
accompanied with signs or symptoms of uremia in most
of the time or (2) the need to initiate renal replacement
therapy to treat complications associated with severe

reduction in GFR. Some patients start HD before the
GFR declines below 15 ml/min due to symptoms of
uremia [3, 4]. End stage kidney disease is an
administrative term that is used in the United States
(US) based on the conditions for payment for health
care by the Medicare ESRD Program. It includes
patients on HD or those who have undergone
transplantation irrespective of the level of GFR. Kidney
Disease Outcomes Quality Initiative Work Group
definition, as stated in 2002 clinical practice guidelines,
differs from ESRD definition in two ways [5].

According to K/DOQI Work Group, not all
patients with GFR below 15 ml/min are treated with
dialysis or transplantation, but they are considered to
have renal failure. Moreover, patients who have
undergone transplantation have higher GFR and better
average health outcomes and thus aren't included in the
definition of kidney failure unless they have GFR below
15 ml/min or resumed dialysis [4].

Table-1: National Kidney Foundation/ Kidney Disease Outcomes Quality Initiative classification of CKD:

Stage | Description GFR(mI/min/1.73m2)
1 Kidney damage with normal or 1 GFR | >90

2 Kidney damage with normal or | GFR | 60-89

3 Moderate | GFR 30-59

4 Severe | GFR 15-29

5 Kidney failure <15 (or dialysis)
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Patients who have ESRD and who are on
regular HD are administered 10 to 12 drugs per day and
numerous of these drugs necessitate frequent doses [5].
Owing to multiple drugs prescribing patients on
maintenance HD are at high risk for having drug related
problems (DRPs) [6].

The health care teams must remember that
pharmacological choices must be well- adjusted with
the possible risk of numerous medication uses. The
possible hazards include side effects, unsuitable dosing
schedules, medication-disease interactions and drug-
drug interactions (DDIs) [7]. Although DDIs are
measured as preventable DRPs, the literature showed
that up to 12 % of patients had symptoms related to
DDIs and constitute for around 4.1 % of hospital
admissions [8].

It is vital to keep in mind that knowing
possible DDIs in a patient does not mean he will
undergo a clinically adverse effect, occasionally
additional observing is the solitary action required.
Observing of possible DDIs may advance the value of
recommending and dispensing drugs and it might be the
foundation for instruction attentive on proper
prescribing [9].

It is expected that this study will aid increase
alertness of the significance of drug observing and
review in HD patients.

The aims of this study is to study was designed
to assess the prescribed medications and pattern of
distribution for potential DDIs among HD patients
attending the hemodialysis unit at in the King Hussein
Medical Centre (KHMC) at the Royal Medical Services
(RMS) in Jordan/Amman.

METHODS
Study Design

For this study, a non-experimental, descriptive,
cross-sectional design will be used to meet purpose of
the study. The researcher chosen this design because it
attain the aim of the study and is time-efficient. An
observational- retrospective study was carried out; it
included ESRD patients having maintenance HD in the
King Hussein Medical Centre (KHMC) at the Royal
Medical Services (RMS) in Jordan/Amman, between
July and September 2018. The data collection form was
accomplished by retrieving from the patients’ medical
records.

The study protocol was permitted by obtaining
the ethical approval from the IRB committee at the
RMS before the start of this study. All participants'
rights were ensured based on ethical principles of
respect for human dignity, privacy, confidentiality and
autonomy. Participation in the study will be voluntarily
and anonymously. In addition, each patient was

informed regarding his/her right of withdrawal at any
time. All participants were informed regarding the
purpose of the study. The study procedure was
explained for each participant, and informed verbal
consent from each eligible patient obtained before start
the data collection. After data collection, all data was
coded and entered to a password protected computer
and accessed only by the researcher.

Sample Size

The population is the all possible participant
from which the researcher is going to pick up the
sample or the entire aggregate of cases in which the
researcher is interested.
A total of 300 HD patients were included in this study.

DATA COLLECTION

Patient’s medical profiles were revised. All of
the information was organized for analysis. A software
program for drug interactions by Medscape was used
for screening the possible DDIs.

STATISTICAL ANALYSIS

Statistical analysis was performed using
Statistical Package for Social Sciences (SPSS version
22). Mean + standard deviation was computed for
continuous data. Frequencies and percentages were
calculated for categorical variables.

RESULTS

Total number of patients who were receiving
HD in KHMC was 350 patients, of whom 312 patients
were eligible, 12 patients refused to participate in the
study due to inconvenience. A total number of 300
patients of both genders were enrolled into the study.

Patients Demographics

The study population ranged in age from 20 to
79 years with a mean + SD 53.6 +16.8. Among the
screened patients, 191 (63.7 %) were males. The
majority of the patients, 200 patients (66.7%), had
normal body weight, while 51 patients (17%) were
overweight. The main causes of ESRD in this
population were diabetes mellitus (37.5%) and HTN
(32.1%). Larger part of the patients completed
bachelors (28.6%) and only small number of patients
were illiterate (8.9%). Education level was obtained
directly from the patient and based on the last grade
reached by the patient. Patients received maintenance
HD for a mean of 6.7 years.

Patients varied in the number of HD sessions,
as 166 patients (55.3%) received 3 sessions per week
and 134 patients (44.7%) received 2 sessions per week.
Hours of dialysis per week for all patients ranged from
7 to 11 hours with a mean £ SD 11.1 = 1.3 hours. All
patients were prescribed blood flow rate of 289 + 38.1
ml/min.
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Medications in HD Patients

Throughout the study period, a total of 35
different drugs were used by the patients. The patients
were taking a minimum of 4 and a maximum of 12
medications, with a mean (= SD) of 5.16+3.21. The
most commonly prescribed medications were calcium
carbonate being used by 238 (79.3 %). Followed by
Alfacalcidol, Ferrous sulphate, Acetyl salicylic acid and
Nifedipine respectively.

Table-2: The most common medications used by the study

population
Medication Number of patients
CaCOs3 238 (79.3%)
Alfacalcidiol 201 (67%)
Acetyl salicylic acid 189 (63%)
Ferrous sulphate 176 (58.6%)
Nifedipine 175 (58.3%)
Amlodipine 164 (54.6%)
Frusemide 160 (53.6%)
Enalapril 158 (52.3%)
Candesartan 151 (50.3%)
Bisoprolol 149 (49.6%)
Atenolol 139 (46.3%)
Carvedilol 135 (45%)
Hydralazine 122 (40.6%)
Doxazocin 115 (38.3%)
Tinzaparin 80 (26.6%)
Subcutaneous insulin 77 (25.6%)
Famotidine 75 (25%)
Omeprazole 66 (22%)
Simvastatin 51 (17%)
Glimepiride 45 (15%)
Carbamazepine 33 (11%)
Nitrates 31 (10.3%)
Others 1 26 (8.6%)

Allopurinol, Alendronate Na, Gemfibrizoil, Multi vitamins,
Tamsolucin, Warfarin

Potential Drug-Drug Interactions (DDIs)

Amongst 300 patients, 289 (96.3 %) patients
had at least one possible DDI. Among the 289 patients
who had possible interactions, a total of 932
interactions were recognized. According to risk rating
classification, 566 (60%) were serious, 134 (14.4 %)
were significant, and 230 (24.7%) were minor. The
most prevalent interaction in 114 (41.5 %) patients was
calcium carbonate with Nifedipine (Calcium salts may
diminish the therapeutic effect of Calcium Channel
Blockers) followed by aspirin with calcium carbonate in
76 (27.6 %) cases (Antacids may decrease the serum
concentration of Salicylates). A total of 994 DDIs were
found in the prescriptions of 300 patient’s medical
profiles that were evaluated. Majority of the DDlIs
(64.14%) were significant. Table 4 shows the top ten
possible DDIs.

Table-3: Drug-Drug Interactions Based on Medscape
Classifications

Category N (%)
Serious 566 (60%)
Significant 134 (14.4 %)

Minor 230 (24.7%)

Table-4: Top Ten DDIs

No Drug-Drug interaction Risk rating
1 Gemfibrozil + Simvastatin Significant
2 Aspirin + Enalapril Serious
3 Amlodipine + Simvastatin Serious
4 Aspirin + Glimepiride Serious
5 Atenolol + Telmisartan Serious
6 Calcium Carbonate + Atenolol Serious
7 | Calcium Carbonate + Nifedipine Serious
8 Gemfibrozil + Glimepiride Serious
9 Glimepiride + Insulin Serious
10 Calcium Carbonate + Aspirin Minor

DISCUSION

Patients with stage 1 to 5 CKD and those
undergoing dialysis are at extremely high risk for drug
therapy problems (DTPs) since they are prescribed an
average of 12 medications and present around six co-
morbidities [10]. Professional health care providers of
physicians, dieticians, clinical pharmacists and nurses
have the target of preventing disease progression and
correcting co-morbid conditions in CKD and ESRD
patients. As specialists in pharmacotherapy, clinical
pharmacists have the role in providing patient care and
communicate with other members of the health care
team, managing various, often unmet requirements for
pharmacotherapy optimization. Ideally, this can be
achieved through a preventive, rather than a reactive
process. Various Evidences from the literature support
the role of clinical pharmacists in many disease areas
and confirms the positive patient impacts and
improvement of care that result[11].

In this research, the 300 HD patients were
prescribed 35 different drugs with a mean (£ SD) of
5.16 £3.21. The number of drugs in this research is near
to a Japanese research where the mean was about 6.1
drugs. The most prevalent prescribed medications in
current study were calcium carbonate, followed by
alfacalcidol, ferrous sulphate, acetylsalicylic acid and
Nifedipine. An observational research was performed in
HD unit in a private hospital in India, the five most
commonly prescribed medications were Aspirin,
Insulin,  Amlodipine, calcium  carbonate, and
alfacalcidol [12]. Owing to this poly- pharmacy, HD
patients are at higher risk for having DRPs including
DDIs[13].

In the current study, the prevalence of possible
DDIs was 96.3 %, this is a high percent. This is
consistent with a research from Norway where the
possible DDIs among HD patients touched 84.9%][14].

There are various ways that can be applied to
categorize DDIs [13]. In the present study, Medscape®
was applied for this aim. Most of the possible DDIs
were at serious- risk rating which means that
monitoring is required. In a cross sectional study that
was conducted in a three American hospitals [14], each
combination of given medication was examined by
means of the Micromedex® system to search for
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possible DDIs, among the 673 patients, 503 DDIs were
recognized[15].

Health care providers including pharmacists
must be more conscious of these possible DDIs and
they should cooperate to improve instructive databases
and expand patients’ counseling to elude inappropriate
usage of drugs[16].

LIMITATIONS

e There was no routine or weekly clinical round
performed by the nephrologist in the dialysis unit,
which made it difficult for the clinical pharmacist
to give recommendations as efficient as hoped.

e Poor documentation and missing data in the
medical profiles hindered adequate collection of
information.

CONCLUSION

The prevalence of possible DDIs among HD
patients is very common; they are very predictable and
rely on the number of drugs given to the patients.
Several of these DDIs are considered as avoidable, so
detection for possible DDIs and checking regularly
must occur regularly before recommending any drug to
improve quality of prescribing and dispending. To
manage TRPs, each HD unit should have a clinical
pharmacist as a member of the health care team to
provide medical care to HD patients. Services
administered by a clinical pharmacist have been shown
to be cost-effective and associated with improvement of
the quality of life.
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