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Abstract

Chronic kidney disease (CKD) is kidney impairment signified by a glomerular filtration rate (GFR) of less than 60 mL/min/1.73m? for
3 months or more. CKD can eventually lead to end-stage renal disease (ESRD); representing the last stage of CKD when renal
replacement therapy (RRT) becomes necessary. The prevalence of CKD and ESRD is increasing continuously due to the dramatic
growth in the prevalence of two main causes of ESRD; diabetes mellitus (DM) and hypertension, hence, ESRD represents a global
concern. There are three modalities of RRT available for ESRD patients: transplantation, hemodialysis (HD), and peritoneal dialysis
(PD). Although transplantation is the best treatment as it improves patients’ quality of life and reduces expenses, HD represents the
main modality of RRT for ESRD patients. As HD patients suffer many medical conditions, they are managed by different prescribers,
an average HD patient is on 10-12 different medications per day, leading to higher exposure to drug-related problems (DRPs). Many
studies worldwide estimated the rate of DRPs in HD patients to be high, studies identifying the rate and types of DRPs are to be found

in the literature, but there is a scarcity of such studies regarding the Egyptian HD population.
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Introduction

Patients with CKD usually have several concurrent
comorbidities such as hypertension, diabetes, and cardiovascular
diseases. Patients with advanced CKD often suffer from anemia
as well as bone and mineral metabolism abnormalities, in
addition to fluid and electrolyte abnormalities. As a consequence,
an average HD patient uses 10-12 medications [1].

In addition to the multiple comorbidities and the use of many
medications, CKD patients also suffer from the fragmentation of
care; they receive medication prescriptions from nephrologists in
the dialysis center, as well as primary care physicians and
specialty physicians such as endocrinologists or cardiologists. As
a result of these factors; dialysis patients are highly susceptible to
developing medication-related problems (MRPs) [1].

A very common term used when addressing dialysis patients is
“polypharmacy”, the term “polypharmacy’ has many definitions,
but generally, it usually refers to the regular use of four or more
medications by older patients, or excessive drug use/drug therapy
that is not necessary 2 3. Polypharmacy with both of the previous
definitions is very often identified in dialysis patients, and when
patients’ medication lists are reviewed and untreated conditions
are identified, patients are prescribed additional medications,
consequently, the problem is exacerbated. Polypharmacy can
increase the risk of drug-drug interactions and adverse effects,
however, the reduction of polypharmacy is not an adequate goal
for dialysis patients, instead, health care providers should make
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it a priority to ensure that patients are receiving appropriate, safe,
effective, and convenient medication therapy [4].

The identification, resolution, and prevention of DRPs, at times
called MRPs, are of the main processes of pharmaceutical care.
Actions aimed at improving the use of medications help to correct
or prevent DRPs, such as interactions and adverse drug reactions
(ADRs)[5].

Numerous definitions and classification systems for “DRPs” and
their synonyms are to be found in the literature 5*2; as there is no
consensus on the structure of classification systems of DRPs for
different healthcare settings [12].

Drug-related problems are usually defined as an event involving
drug treatment that causes an actual or potential interference with
the achievement of optimal outcomes desired for the patients 6, «
medication-related problems™ and “ treatment-related problems”
are comparable terms used by researchers to address problems
with patients’ medication therapy or patient treatment [13],[14].

DRPs in developed countries:

In 1997, Grabe et al. published their study evaluating DRPs in an
outpatient HD unit and the impact of clinical pharmacist’s
participation in the unit. The authors conducted a thorough
medication review for each patient through examination of
medical records and computerized medication profiles, a clinical
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pharmacist assessed the data for the Presence of DRPs. The
authors identified 126 DRPs in over one month and 102
interventions were made. The most common DRP was drug
interactions accounting for 27.5% of all identified DRPs. The
study concluded that the inclusion of a clinical pharmacist in the
HD unit led to the detection of various DRPs and numerous
interventions, the majority of the interventions were significant
and likely led to better outcomes [15].

In a study conducted by Manley et al. to assess types and
frequency of MRPs in ambulatory HD patients, the participants
were chosen by random selection and enrolled for monthly
pharmaceutical care visits to identify MRPs, the authors found
that the overall MRP frequency was 0.68 + 0.46 per patient each
month, drug dosing problems accounted for 33.5% of MRPs,
adverse drug reactions accounted for 20.7%, and indications
without treatment for 13.5% [16].

In another study by Manley et al. aiming to assess factors
associated with MRPs in HD patients, MRPs were identified in
97.7% of the patients (n=133 patients) after review of patients’
medical records, the authors identified a total of 475 MRPs with
an average of 3.6 £ 1.8 MRP per patient. The authors found a
positive correlation between the prevalence of MRPs and the
number of comorbidities per patient (P < 0.001), more MRPs
were identified in patients with DM compared to patients without
it (303 vs. 172 respectively). The most frequently identified
MRPs were “drug use without indication”, “problems with
laboratory tests”, “indications without drug use”, and “dosing
errors” accounting for 30.9%, 27.6%, 17.5%, and 15.4%
respectively [17].

In a study published in hemodialysis international by Chua et al.
in 2003, the authors aimed for identification and resolution of
DRPs in HD patients, after a thorough review of patients’ clinical
records and medications multiple DRPs were identified, and
recommendations for resolution were presented to the
nephrologist in charge; if the recommendations were accepted,;
monitoring was carried out for 2 weeks to assess the outcome of
each intervention. during the duration of the study that lasted for
3 months, 31 patients completed the study, 83 DRPs were
identified, and 73 interventions were made. The most common
DRP was underdosing accounting for 35% of all identified DRPs,
it was found that the interventions improved clinical outcomes in
54% of cases. The authors concluded that DRPs are highly
prevalent in HD patients, but can be reduced through the
integration of clinical pharmacy services in HD care[18].

In 2005, Manley et al. published a pooled analysis they conducted
to assess the frequency, types, and severity of MRPs and
extrapolate the data to the whole population of the US. Through
their review of published studies between 1962 and March 2004,
they pooled MRPs into 9 categories regarding indications,
dosing, ADRs, laboratory monitoring, and problems with
receiving medications. The authors identified 1,593 MRPs in 395
patients, the most frequent MRP was defective laboratory
monitoring (23.5%), followed by indications without medication
therapy (16.9%), subtherapeutic dosing (11.2%), and overdosing
(9.2%). The study concluded that pharmacists should be
fundamental members of the dialysis healthcare team; since
pharmacists are trained to deal with MRPs. A reduction in MRPs
can lead to a better quality of life (QoL) and decrease morbidity
and mortality [19].

In a study by Ong et al., the pharmacist was able to identify 199
DRPs in 47 ESRD patients (27 HD patients, 14 PD patients, and
9 patients admitted for dialysis initiation) over 3 months. 92% of
the patients suffered from at least one DRP on admission, on
average, the number of DRPs per patient was 4.2 + 2.2, The most

common DRP was “indication without drug therapy” accounting
for 51.3% of all identified DRPs. The study showed that 65% of
the DRPs were associated with gaps in the transfer of medical
information between healthcare professionals as well as
healthcare providers and patients, revealing a need for an
improvement in communication to prevent a large number of
DRPs [20].

Another study conducted in New Zealand identified DRPs in
92% of the 64 HD patients participating in the study, with a total
of 278 DRPs; the most common DRP was “lack of adherence to
drug regimen” accounting for 33% of the identified DRPs, “a
need for dose reduction” accounted for 9.3%, and “indication
without drug therapy” accounted for 8.6% of total DRPs [21].

In a study evaluating a medication reconciliation program that is
pharmacy-based, 376 discrepancies within medication records in
addition to 64 MRPs were identified in 93 HD patients, the most
common discrepancy was related to drug omission, while
“indication without drug use” represented the most common
MRP. The pharmacists recommended a total of 440 interventions
of which 77% were accepted by the physician. The study shows
that a pharmacy-based medication reconciliation and review
program can affect HD care positively [22].

DRPs in developing countries:

In 2011, Castelino et al. published a study aiming to identify
MRPs in patients with kidney disease, and also to point out the
contribution of clinical pharmacists in resolving MRPs. The
study was conducted in India, in Jagadguru Shri
Shivaratheeshwara (JSS) Medical College Hospital renal unit.
The study included patients undergoing dialysis in addition to
patients referred to nephrologists by other specialists. The authors
identified 327 MRPs in 308 patients over 9 months, the most
common MRPs identified were overdose and ADRs, accounting
for 19.3% and 19.0% respectively. Cardiovascular drugs and
anti-infective agents were the most common medications
associated with MRPs (33.6% and 26.3% respectively). The
clinical pharmacists recommended modifications that caused a
change of therapy in almost 85% of the cases. The authors
concluded that the contribution of a clinical pharmacist can
improve overall patient care [23].

A cross-sectional study conducted in the HD outpatient unit of
king Abdelaziz medical city, Jeddah, Saudi Arabia aimed at
evaluating the prevalence of polypharmacy as well as MRPs and
assessing their predictors, the study found that polypharmacy was
prevalent in 97.6% of the patients. Drug use without indication
was the most predominant MRP (36%), followed by
subtherapeutic dosing of medication (23%), and overdosing of
medication (15%). The study concluded that polypharmacy is
highly prevalent among Saudi HD patients, therefore, a review of
medications conducted by pharmacists is needed to identify
MRPs and optimize medication use [24].

In a cross-sectional multi-centered study that included three HD
centers in Jordan to investigate treatment-related problems
(TRPs) affecting Jordanian HD patients, the authors found the
number of TRPs to be 1018 in a total of 160 participants, adverse
events came on top of the list of TRPs accounting for 27%,
followed by indication related errors and dosing errors (24% and
21% respectively). A positive correlation was found between the
number of TRPs and age, the number of comorbidities, the
number of medications taken by the patient, as well as the number
of hospital admissions in the past year [25].
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Table 1. summary o published studies on DRPs in HD patients in developed countries.

Results

126 DRPs were identified, 102 interventions were made.
27.5% of identified DRPs were drug interactions.

33.5% of MRPs were dosing problems, 20.7% were
ADRs, and 13.5% were indications without treatment.

An average of 3.6 + 1.8 MRPs was found per patient.
The number of MRPs increases with the number of
comorbidities. The most common MRP was drug use
without indication (30.9%).

83 DRPs were identified, 73 interventions were made.
Underdosing was the most common DRP (35%).

1,593 MRPs were identified. The most common MRP
was inappropriate laboratory monitoring (23.5%).

A total of 199 DRPs were identified in 3 months, the
most common was indication without drug therapy
(51.3%).

278 DRPs were identified, the most common was non-
adherence to medications (33%).

Authors year Aim of study Num.ber gl
patients
(15) 1997 Evalu_at_lon of DRPs and |mpact of )
clinical pharmacy services.
Assess MRPs type and appearance in
) 2003 HD patients.
Assess factors associated with MRPs in .
a7) 2003 HD patients. 133 patients
Identification and resolution of DRPs in .
(18) 2003 HD patients. 31 patients
Analysis of published data on types,
(129) 2005 frequency, and severity of MRPs to 395 patients
extrapolate data to all US population.
(20) 2006 Assess DRPs in ESRD patients. ol E_SRD
patients
(21) 2009 Evaluation of DRPs in HD patients. 64.HD
patients
22) 2016 Evaluation of ph_arr_nacy-led medication 93_HD
reconciliation program. patients

64 MRPs were identified; the most common was
indication without drug use.

Table 2. Summary of published studies on DRPs in HD patients in developing countries.

Results

327 MRPs were identified in 9 months. Overdose and
ADRs accounted for 19.3% and 19% respectively.

97.6% of the patients suffered from polypharmacy. The
most common MRP was medication use without
indication (36%).

Published car Aim of stud Number of
studies y Y patients
23) 2011 Ideptlfy the nature and _extent c_)f MRPs 308 patients
in renally compromised patients.
Evaluate the prevalence of
(24) 2018 polypharmacy and MRPs. i
(25) 2021 | Investigate DRPs affecting HD patients. | 160 patients

1018 TRPs were identified, the most common were
ADRs (27%). A Positive correlation was found between
the number of TRPs and age, the number of comorbid
conditions, and the number of medications.

DRPs in Egypt:

In 2021, Nagib et al. published a study evaluating the impact of
clinical pharmacy services in an outpatient HD unit in
Alexandria, Egypt, on the health outcomes of the patients.
Clinical pharmacists collected all relevant data and reviewed the
collected data for the Presence of DRPs. The identified DRPs
were documented and resolved by the team of clinical
pharmacists. Clinical pharmacists identified 685 DRPs during 19
months, the most common DRPs were improper drug dose and
inappropriate drug selection (45.8% and 18.9% respectively). In

addition, the researchers also documented an increase in the
proportion of patients achieving target levels of calcium,
hemoglobin, and phosphorous after implementation of the
clinical pharmacy program, showing that the inclusion of clinical
pharmacy services not only led to the discovery and resolution of
many DRPs; but also improved healthcare markers of the patients
[26].
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The implication of clinical pharmacy services in HD
care:

In a study published by Tang et al., aiming to evaluate the
effectiveness of clinical pharmacist interventions in the HD unit;
a clinical pharmacist provided routine therapeutic interventions,
91.7% of the recorded intervention (205 interventions) were
adopted by the medical team, most of the recommended
therapeutic interventions were initiated as a response to
abnormalities in the results of laboratory tests. The interventions
were aimed at selection of drug, selection of dose, therapeutic
monitoring, and discontinuation of drugs (32.2%, 24.4%, 24.4%,
and 19% respectively). 90.5% of the accepted interventions
resulted in positive patient outcomes [27].

In 1994, Kaplan et al. published a study that included 30 patients
in an outpatient HD unit at a university hospital, the pharmacist
provided 114 therapeutic recommendations of which 76% were
accepted by the prescriber and 70% were carried out. The study
showed that the pharmacist provided significant
recommendations in this patient population [28].

In a study by Pai et al., 104 HD patients were randomly assigned
to receive either pharmaceutical care provided by a clinical
pharmacist, or standard care provided by a nurse, the study was
conducted in a non-profitable university dialysis clinic for 2
years. By the end of the 2-year follow up, 530 DRPs were
identified and resolved, pharmaceutical care showed superior
results regarding drug use as it decreased by 14% compared with
standard care (P<0.05), pharmaceutical care also led to a
significant decrease in all-cause hospitalization compared to
standard care (mean £ SD 1.8 + 2.4 vs 3.1 £ 3 hospitalizations,
p=0.02). the authors concluded that the implication of
pharmaceutical care is associated with a major improvement in
HD patients’ outcomes [29].

In another study by Pai et al., the authors evaluated the effect of
pharmaceutical care (PC) on the health-related quality of life
(HRQOL) of HD patients. 61 patients were included in the
pharmaceutical care (PC) group, while 46 patients were included
in the standard of care (SOC) group by random selection (total
number of patients=107). QoL was assessed using the renal
quality of life profile (RQLP) which was given to patients at
baseline, after 1 year, and after 2 years of baseline. The study
showed that patients receiving PC didn’t have worsened HRQOL
after 1 year and were apple to sustain HRQOL for one additional
year, compared to the (SOC) group who had significantly worse
scores of RQLP after one year [30].

In a study published in 2017 by Chia et al., pharmacists identified
515 DRPs and resolved 429 of the identified DRPs in
Singaporean HD patients, proving that a collaborative care (CC)
program with pharmacist contribution is superior to the usual care
(UC) program without the pharmacist contribution in reducing
DRP occurrence. The CC model also reduced unplanned hospital
admissions by 27% and shortened the length of stay (LOS) by
1.3 days[31].

A study by Chen et al. showed that the participation of a clinical
pharmacist in the nephrology ward caused a reduction in ADRs
and proved to have a cost-saving effect. The study compared the
number of pharmacist interventions one year before and after the
employment of a clinical pharmacist in the nephrology ward.
Pharmacist interventions represented a total of 824 pre-
intervention compared to 1977 post-intervention, the estimated
saved cost was NT$52,072 pre-intervention compared to
NT$144,138 post-intervention, while the estimated saved costs
of preventable ADRs were NT$3,383,700 and NT$7,342,200
pre-intervention and post-intervention respectively [32].

Another study showed that patient counseling provided by a
clinical pharmacist was effective in improving HRQOL and
awareness in HD patients. The study included 84 patients, half of
the study subjects were assigned to the control group and the
other half to the case group receiving pharmaceutical care, a
survey administered before and after one month of counseling
showed a major improvement in the case group compared to the
control group [33].

In a study by Daifi et al., a clinical pharmacist conducted
medication reviews with HD patients to assess the prevalence of
MRPs, the clinical pharmacist detected 1,403 MRPS with 9
problems per patient on average. The most common MRPs were
related to adherence (31%), while the most common medication
classes associated with MRPs were anti-hypertensives (37%),
vitamin D analogs, and calcimimetics (29%). The contribution of
the clinical pharmacist saved a projected total of US $447,355.
The authors concluded that pharmacist contributions in HD
facilities have a positive impact on medication management and
cost savings [34].

Recommendations

The knowledge acquired from the mentioned studies should
inspire necessary changes to decrease the prevalence of DRPs in
this susceptible patient population, the following are the major
recommendations:

1. the administration of every medical center must adopt a
standard treatment protocol based on updated trustworthy
guidelines and ensure its application by all healthcare workers.
2. incorporating clinical pharmacy services responsible for
reviewing patients’ treatment and tailoring the best management
plan for each specific patient.

3. using a computerized system of medication review to detect
drug-drug interactions before dispensing the medications to the
patients.

4. starting a patient-education program informing the patients
about their treatment and the expected side effects and how to
deal with them.

Conclusion

Hemodialysis represents the main modality of RRT in Egypt. HD
patients are a vulnerable population due to multiple comorbidities
and numerous consumed medications exposing them to DRPs.
An increasing global interest in the identification and resolution
of DRPs to improve patient outcomes and decrease morbidity and
mortality led to a leap in studies regarding DRPs definitions,
classifications, types, and frequency. Clinical pharmacy services
in the HD unit have proven their worth in decreasing the
appearance of DRPs, many modifications can be made in
healthcare systems to provide better health services and improve
patient outcomes. As noticed from the timeline of the studies in
the literature, few studies tackled the subject of DRPs in
developing countries with only one study including the Egyptian
population, revealing a need for more research regarding DRPs
in the Egyptian HD population.

References

[1]St Peter WL. Improving medication safety in chronic kidney disease patients
on dialysis through medication reconciliation. Adv Chronic Kidney Disease
17(5), (2010), 413-419.

[2]Hajjar ER, Cafiero AC, Hanlon JT. Polypharmacy in elderly patients. Am J
Geriatr Pharmacother 5(4), (2007), 345-351.

[3]Wise J. Polypharmacy: a necessary evil. Bmj 347, (2013), f7033.

J. Adv. Biomed. & Pharm. Sci.



100 Helmy et al.

[4]St. Peter WL. Management of polypharmacy in dialysis patients. Seminars in
dialysis 28(4), (2015), 427-432.

[5]van Mil JW, Westerlund LO, Hersberger KE, Schaefer MA. Drug-related
problem classification systems. Ann Pharmacother 38(5), (2004),859-867.
[6]Strand LM, Morley PC, Cipolle RJ, Ramsey R, Lamsam GD. Drug-related
problems: their structure and function. Dicp 24(11), (1990), 1093-1097.
[7]Hanlon JT, Schmader KE, Samsa GP, Weinberger M, Uttech KM, Lewis IK,
et al. A method for assessing drug therapy appropriateness. J Clin Epidemiol
45(10), (1992), 1045-1051.

[8]Schaefer M. Discussing basic principles for a coding system of drug-related
problems: the case of PI-Doc. Pharm World Sci 24(4), (2002), 120-127.
[9]Westerlund T. A national pharmacy chain-pros and cons of the Swedish
system. J Manag Pharm Care 1(1), (2001), 83-88.

[10]Meyboom RH, Lindquist M, Egberts AC. An ABC of drug-related problems.
Drug Saf 22(6), (2000), 415-423.

[11]JAbuRuz SM, Bulatova NR, Yousef AM. Validation of a comprehensive
classification tool for treatment-related problems. Pharm World Sci 28(4), (2006),
222-232.

[12]Basger BJ, Moles RJ, Chen TF. Application of drug-related problem (DRP)
classification systems: a review of the literature. Eur J Clin Pharmacol 70(7),
(2014), 799-815.

[13]Pharmacists ASoH-S. ASHP statement on pharmaceutical care. Am J Hosp
Pharm 50(50), (1993), 1720-1723.

[14]AbuRuz SM, Bulatova NR, Yousef AM. Validation of a comprehensive
classification tool for treatment-related problems. Pharmacy World and Science
28(4), (2006), 222-232.

[15]Grabe DW, Low CL, Bailie GR, Eisele G. Evaluation of drug-related
problems in an outpatient hemodialysis unit and the impact of a clinical
pharmacist. Clin Nephrol 47(2), (1997), 117-121.

[16]Manley HJ, Drayer DK, Muther RS. Medication-related problem type and
appearance rate in ambulatory hemodialysis patients. BMC nephrology 4(1),
(2003), 1-7.

[17]Manley HJ, McClaran ML, Overbay DK, Wright MA, Reid GM, Bender WL,
et al. Factors associated with medication-related problems in ambulatory
hemodialysis patients. American Journal of Kidney Diseases 41(2), (2003), 386-
393.

[18]Chua P, Low C, Lye W. Drug-Related Problems in Hemodialysis Patients.
Hemodialysis International 7(1), (2003), 73-104.

[19]Manley HJ, Cannella CA, Bailie GR, Peter WLS. Medication-related
problems in ambulatory hemodialysis patients: a pooled analysis. American
journal of kidney diseases 46(4), (2005), 669-680.

[20]Ong SW, Fernandes OA, Cesta A, Bajcar JM. Drug-Related Problems on
Hospital Admission: Relationship to Medication Information Transfer. Annals of
Pharmacotherapy 40(3), (2006), 408-413.

[21]Mirkov S. Implementation of a pharmacist medication review clinic for
haemodialysis patients. The New Zealand Medical Journal (Online) 122, (2009),
25-37.

[22]Patricia NJ, Foote EF. A pharmacy-based medication reconciliation and
review program in hemodialysis patients: a prospective study. Pharmacy Practice
(Granada) 14(3), (2016), 785.

[23]Castelino RL, Sathvik BS, Parthasarathi G, Gurudev KC, Shetty MS,
Narahari MG. Prevalence of medication-related problems among patients with
renal compromise in an Indian hospital. J Clin Pharm Ther 36(4), (2011), 481-
487.

[24]Alshamrani M, Almalki A, Qureshi M, Yusuf O, Ismail S. Polypharmacy and
medication-related problems in hemodialysis patients: a call for deprescribing.
Pharmacy 6(3), (2018), 76.

[25]Shgeirat MD, Hijazi BM, Almomani BA. Treatment related problems in
Jordanian hemodialysis patients. International Journal of Clinical Pharmacy
43(5), (2021), 1352-1359.

[26]Nagib R, Abdul-Latif M, Sakoury HS, Elrggal ME, Cheema E, Elnaem MH,
et al. Assessing the impact of clinical pharmacy services on the healthcare
outcomes of patients attending an outpatient haemodialysis unit in a rural hospital
in Egypt: a quasi-experimental study. Journal of Pharmaceutical Health Services
Research 12(3), (2021), 326-331.

[27]Tang I, Vrahnos D, Hatoum H, Lau A. Effectiveness of clinical pharmacist
interventions in a hemodialysis unit. Clin Ther 15(2), (1993), 459-464.
[28]Kaplan B, Shimp LA, Mason NA, Ascione FJ. Chronic Hemodialysis
Patients. Part Il: Reducing Drug-Related Problems through Application of the
Focused Drug Therapy Review Program. Annals of Pharmacotherapy 28(3),
(1994), 320-324.

[29]Pai AB, Boyd A, Depczynski J, Chavez IM, Khan N, Manley H. Reduced
drug use and hospitalization rates in patients undergoing hemodialysis who
received pharmaceutical care: a 2-year, randomized, controlled study.
Pharmacotherapy: The Journal of Human Pharmacology and Drug Therapy
29(12), (2009), 1433-1440.

[30]Pai AB, Boyd A, Chavez A, Manley HJ. Health-related quality of life is
maintained in hemodialysis patients receiving pharmaceutical care: a 2-year
randomized, controlled study. Hemodialysis International 13(1), (2009), 72-79.

[31]Chia BY, Cheen MHH, Gwee XY, Chow MMY, Khee GY, Ong WC, et al.
Outcomes of pharmacist-provided medication review in collaborative care for
adult Singaporeans receiving hemodialysis. International journal of clinical
pharmacy 39(5), (2017), 1031-1038.

[32]Chen C-C, Hsiao F-Y, Shen L-J, Wu C-C. The cost-saving effect and
prevention of medication errors by clinical pharmacist intervention in a
nephrology unit. Medicine 96(34), (2017), e7883.

[33]Muhammed Junais K, Ameerudheen S, John A. EVALUATION OF
IMPACT OF COUNSELING AND ROLE OF CLINICAL PHARMACIST ON
QUALITY OF LIFE OF HEMODIALYSIS PATIENTS. world journal of
pharmaceutical research 8(13), (2019), 881-892.

[34]Daifi C, Feldpausch B, Roa P-A, Yee J. Implementation of a Clinical
Pharmacist in a Hemodialysis Facility: A Quality Improvement Report. Kidney
Medicine 3(2), (2021), 241-247.

J. Adv. Biomed. & Pharm. Sci.



