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Abstract

Purpose: Individuals diagnosed with End-Stage Kidney Disease (ESKD) have multiple comorbidities and require many medications. Alterations in
renal function, coupled with pharmacokinetic and pharmacodynamic changes in individuals with increasing age, can result in adverse drug effects.
The purpose of this case is to demonstrate how interventions recommended by a clinical pharmacist improved medication safety for a patient with

ESKD.

Case: A b5-year-old male with a past medical history of ESKD, peripheral artery disease, chronic heart failure, cirrhosis, and major depressive
disorder had a clinical pharmacist-led medication review. During the review, the clinical pharmacist identified several medications (i.e., bumetanide,
metolazone, spironolactone, rivaroxaban) that should be discontinued since the patient had no urinary flow output and was on dialysis. Before
the recommendations were addressed, the patient experienced retinal hemorrhaging, which may have been a rivaroxaban-associated adverse
drug reaction. After addressing the retinal hemorrhaging, the physician discontinued the rivaroxaban and initiated clopidogrel. Additionally, both

bumetanide and metolazone were discontinued.

Conclusion: This case demonstrates that clinical pharmacists can have a significant role in medication therapy management and medication
safety, especially in patients with ESKD. Healthcare providers with patients with ESKD on dialysis can greatly benefit from consulting with a clinical

pharmacist who can evaluate all medications for safety and efficacy.
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Introduction

End-Stage Kidney Disease (ESKD) has a prevalence of approximately
2,000 patients per million in the United States [1]. Patients are diagnosed
with ESKD when they present with a glomerular filtration rate <15 mL/min per
1.73 m? or if they require dialysis [2]. Reduced glomerular filtration rate results
in increased accumulation of many drugs and active or toxic metabolites
[3]. This requires dosage adjustments for many medications and, in some
cases, results in contraindications [3]. Additionally, the physiologic changes
that occur as a result of aging can influence the Pharmacokinetics (PK) and
Pharmacodynamics (PD) of various medications [4]. These changes include
reduced distribution, metabolism, and elimination, all of which can increase
serum concentrations for certain medications [4].

Often, individuals diagnosed with ESKD have multiple comorbidities
and require many medications, which can result in polypharmacy (i.e., the
prescribing of excessive or unnecessary medications) [5]. Polypharmacy,
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coupled with the physiologic changes seen in aging, can lead to inappropriate
medication use, adverse drug events, and drug-drug interactions. One solution
to ensure safe and appropriate medication use in patients with ESKD is
routine medication reviews. These reviews typically confirm medication lists
are current and accurate; review safety, efficacy, and appropriateness of the
regimen; and develop treatment goals that are patient-centric. This case report
presents an example of how a medication review, led by a clinical pharmacist,
identified inappropriate medications for a patient with ESKD.

Case Presentation

A 55-year-old male with a past medical history of ESKD (creatinine
clearance (CrCl) ~ 15 mL/min) receiving dialysis three times weekly, Peripheral
Artery Disease (PAD), Chronic Heart Failure (CHF), cirrhosis, gait instability,
right/left transmetatarsal amputations, and an amputation below the knee of the
right leg, presents to his new Primary Care Physician (PCP) as a new enrollee to
the Program of All-Inclusive Care for the Elderly (PACE). The patient's medical
history and medication regimen is presented in Table 1. Upon enroliment, the
physician requested the clinical pharmacist to perform a medication review to
optimize the patient’s complex medication regimen. The clinical pharmacist
identified several medications with unknown efficacy due to the patient's
kidney function and urine output: bumetanide, metolazone, spironolactone,
rivaroxaban, and atorvastatin. Bumetanide, metolazone, and spironolactone
are all contraindicated in patients with anuria; therefore, the clinical pharmacist
recommended discontinuing these medications upon learning that the patient's
urine output was absent. The pharmacist also recommended discontinuing the
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Table 1. Past medical history and comprehensive list of patient's medications at initial presentation.

Indications Medications

Chronic Anemia Ferrous sulfate 325 mg: Take 1 tablet by mouth once daily
Bumetanide: Take 1 tablet by mouth twice daily for fluid retention
Ghronic Heart Failure Carvedilol 6.25 mg: Take 1 tablet by mouth twice daily
Metolazone 5 mg: Take 1 tablet by mouth once daily half an hour prior to bumetanide

Spironolactone 25 mg: Take 1 tablet by mouth 3 times weekly on M/W/F for fluid retention
Chronic Obstructive Pulmonary Disease Budesonide/formoterol 160-4.5 mcg/actuation: Inhale 2 puffs by mouth twice daily
Constipation Polyethylene glycol 3350 17 g/dose powder: Dissolve 17 g in 4oz of fluid and drink once daily

Sennosides/docusate 8.6-50 mg: Take 1 tablet by mouth twice daily

End-Stage Kidney Disease Sevelamer carbonate 800 mg: Take 3 tablets by mouth 3 times daily with meals

Gastroesophageal reflux disease Pantoprazole 20 mg: Take 1 tablet by mouth every 5 minutes (max 3 doses) as needed

Hyperlipidemia
Insomnia

Major Depressive Disorder
Peripheral Artery Disease
Peripheral Neuropathy

Pruritis

Vitamin Supplementation

patient’s anticoagulant, rivaroxaban, due to the safety concern in patients with
ESKD. This patient is also at increased risk for falls due to a history of gait
instability post-amputation, and anticoagulant use may increase his risk for
bleeding. Prior to discussing the recommendations, the PCP provided the
clinical pharmacist with an update, stating the patient reported a new onset
of blurry vision and “seeing red.” Upon further examination, it was noted that
the patient had a pre-retinal and vitreous hemorrhage of the left eye. The
etiology of this complication is unknown; however, such reactions have been
documented with rivaroxaban use. During follow-up with the PCP, the decision
to discontinue rivaroxaban was made and clopidogrel 75 mg once daily was
initiated for PAD. Additionally, the PCP agreed to discontinue metolazone and
bumetanide since there was minimal urine production noted. The PCP decided
to continue the spironolactone for cardiovascular benefits and to continue to
monitor potassium levels.

Approximately three months after the medication changes were
implemented, the patient's edema was managed appropriately with the
scheduled dialysis, and there were no additional reported adverse drug events
or complications. Although the patient still reported blurred vision, he was
considered clinically stable, and his gait continued to improve. During a follow
up patient review, atorvastatin was discontinued due to the patient's declining
clinical status.

Discussion

Considering the mechanism of action and the patient’s progressive kidney
disease, all three diuretics (i.e., bumetanide, metolazone, and spironolactone)
required reassessment. Bumetanide is a loop diuretic which targets the Na-K-
Cl co-transporter at the thick ascending loop [6]. Metolazone is a thiazide-like
diuretic which targets the Na-Cl co-transporter at the early distal convoluted
tubule [6]. Finally, spironolactone is a potassium-sparing diuretic which targets
the mineralocorticoid receptors in the late distal convoluted tubule [6]. Unlike
spironolactone, both bumetanide and metolazone can still be used in patients
with declining kidney function [7,8]. However, bumetanide or metolazone
should not be used when there is a lack of urine output [7].

In our patient, bumetanide and metolazone were indicated for the treatment
of edema as a result of CHF. The addition of spironolactone in this case was
likely used to increase the effectiveness of the two proximally acting diuretics,
bumetanide and metolazone [9]. In addition, spironolactone was prescribed
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Atorvastatin 40 mg: Take 1 tablet by mouth at bedtime
Melatonin 3 mg: Take 1 tablet by mouth once daily at bedtime
Bupropion HCL 150 mg SR: Take 1 tablet by mouth twice daily
Citalopram 20 mg: Take 1 tablet by mouth once daily
Rivaroxaban 2.5 mg: Take 1 tablet by mouth twice daily
APAP 650 mg ER: Take 1 tablet by mouth 3 times daily
Gabapentin 100 mg: Take 1 capsule by mouth twice daily

Betamethasone cream 0.1%: Apply cream topically two times a day to the navel

Cholecalciferol 1,000 unit: Take 1 tablet by mouth twice daily
Folic Acid 8000 mcg: Take 1 tablet by mouth once daily

Folic Acid/vitamin B complex and vitamin C 0.8 mg: Take 1 tablet by mouth daily

for this patient likely because it has demonstrated morbidity and mortality risk
reduction benefit in CHF management [10,11]. After the clinical pharmacist
learned the patient was not producing urine, bumetanide and metolazone
were determined to be contraindicated, and the continued use of both
medications in the state of anuresis would increase the patient's risk for severe
electrolyte imbalances. As such, both medications were discontinued in this
patient; however, spironolactone was continued. While evidence demonstrates
cardiovascular benefits with regular dosing of spironolactone, it is unknown
if the cardiovascular benefits of spironolactone are evident with the current
dosing of 25 mg three times weekly and this requires further investigation [12].
Of note, spironolactone can increase the risk for hyperkalemia, especially
in patients with ESKD [8]; however, one study noted that hyperkalemia risk
was not increased when using a three times a week dosing strategy [12].
Regardless, patients continuing spironolactone while on dialysis should have
their potassium levels closely monitored.

Rivaroxaban, a selective inhibitor of Factor Xa, was prescribed for
PAD. This medication inhibits free factor Xa and prothrombinase activity,
which inhibits platelet aggregation by decreasing thrombin generation [13].
It has several United States Food and Drug Administration (FDA) approved
indications, including reduction in risk of major cardiovascular events for
patients with PAD [13]. Although the appropriate FDA-approved dosing
was prescribed for PAD (i.e., rivaroxaban 2.5mg twice daily), guidelines
recommend that rivaroxaban should be used in combination with either aspirin
or clopidogrel when used for PAD [14]. Because rivaroxaban is not dialyzable,
exposure to rivaroxaban is expected to be higher in patients on dialysis,
thereby increasing the risk for bleeding [13]. It is also important to note that
the use of rivaroxaban 2.5 mg twice daily has not been studied in patients with
advanced chronic kidney disease [(CKD); CrCl <30 mL/min] [14]. At the time
of this publication, a randomized control trial (NCT03969953) is investigating
the efficacy of low-dose rivaroxaban in this patient population, which may
provide clearer recommendations [15]. Based on this information and unclear
evidence, the decision to discontinue rivaroxaban was made. Consequently,
the delay in implementing the recommendation may have contributed to the
development of retinal/vitreous hemorrhage. Although this correlation cannot
be confirmed, there have been reported cases of hemorrhaging in the eye for
several anticoagulants including rivaroxaban [16]. Following discontinuation of
rivaroxaban, clopidogrel was initiated; clopidogrel is FDA-approved to reduce
the rate of myocardial infarction and stroke in patients with established PAD
and does not require renal dose adjustments [17].
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As mentioned, atorvastatin was also discontinued upon follow-up management of adults with ESKD on dialysis. ESKD greatly increases the risk
due to the patient’s declining clinical status. Evidence indicates significant for adverse medication-related events due to decreased clearance of drugs,
cardiovascular benefit with the use of statins in individuals up to the age of resulting in increased drug concentrations. A clinical pharmacist can improve
75 [18,19]. However, in individuals with declining health status or complex medication safety and efficacy through the services they provide for these
comorbidities, the benefits of continuing preventive medications, such as patients.
statins, can be outweighed by risks [18,19]. In such cases the statins should
be discontinued [18,19].

B _ _ _ _ References
In addition to recommendations regarding the patient's renal function, the

pharmacist made other recommendations for medication safety. Concerns 1
included a drug-drug interaction between bupropion and citalopram resulting
in increased concentrations of citalopram [20]. Bupropion is a strong substrate 2. Andrew S. Levey, Kai-Uwe Eckardt, Nijsje M. Dorman and Stacy L. Christiansen,
of the cytochrome P450 (CYP) 2D6 enzyme, which results in increased etal. “l\_lomenclature for Kidney Function and Disease: Report ofa"Kidpey Disease:
concentrations of CYP2D6 substrates [20]. Since citalopram is partially Improving Global Outcomes (KDIGO) Consensus Conference.” Kidney Int 97
metabolized by CYP2D6, increased concentrations of citalopram may (2020): 1117-1128.
increase the risk for adverse drug events such as serotonin syndrome [21,22]. 3. Wubshet Hailu Tesfaye, Ronald L. Castelino, Barbara C. Wimmer and Syed Tabish

Advancement wAfH. Improving Care Transitions. 2013.

Furthermore, the active metabolite of citalopram, desmethylcitalopram, is R. Zaidi. “Inappropriate Prescribing in Chronic Kidney Disease: A Systematic
mostly excreted through metabolism by CYP2D6. Significant accumulation Review of Prevalence, Associated Clinical Outcomes and Impact of Interventions.”
of the metabolite is therefore expected when citalopram is coadministered Int J Clin Pract 71 (2017): 07.

with bupropion. Manufacturer guidance for bupropion indicates that it should 4 Emily Reeve, Michael D. Wiese and Arduino A. Mangoni. “Alterations in Drug
be used with caution in patients with reduced kidney function and avoided in Disposition in Older Adults.” Expert Opin Drug Metab Toxicol 11 (2015): 491-508.

patients with CrCl <15. Finally, both citalopram and bupropion are associated o )
with significant block of the rapid component of the delayed rectifier potassium 5 Peter, Wendy L. St. “Management of Polypharmacy in Dialysis Patients.” Semin
current (IKr; hErRG) and with an increased risk of drug-induced Long QT Dial 28 (2015): 427-432.

Syndrome [23,24]. Therefore, a recommendation for tapering bupropion’s 6. Ellison, David. “Clinical Pharmacology in Diuretic Use.” Clin J Am Soc Nephrol 14

frequency from twice daily to once daily dosing was made and transitioning (2019): 1248-1257.

Lh;npa:;g:;izg::f[?g])pram to another selective serotonin reuptake inhibitor is 7. Coleman, Erik. “Falling Through the Cracks: Challenges and Opportunities for
g ’ Improving Transitional Care for Persons with Continuous Complex Care Needs.” J
There is evidence which describes the prevalence of potentially Am Geriatr Soc 51 (2003): 549-555.

inappropriate medications in adults with CKD regardless of the CKD stage [26]. 8. Weiss, James. “Elixhauser A: Overview of Hospital Stays in the United States,

Additionally, there have been multiple studies and reports of pharmacist-led 2012." Agen Healthcare Res Qual 12 (2014): 01.

collaborative practices to address medication appropriateness for patients on . ) o )

dialysis [27-29]. In one study, a team of clinical pharmacists was able to promote 9. Saeed Ullah Shah, Anjum Soha and Littler Wane. “Use of Diuretics in Cardiovascular
safe medication use by reducing polypharmacy, anticholinergic burden, and Diseases: Heart Failre.” Postgrad Mad J 80 (2004): 201-205.

central nervous system-acting medications [30,31]. Another study evaluated 10. Bertram Pitt, Faiez Zannad, Willem J. Remme and Robert Cody, et al. “The Effect

pharmacist-led medication reviews in pre-dialysis and dialysis patients and of Spironolactone on Morbidity and Mortality in Patients with Severe Heart Failure:
the acceptance rate of recommendations by nephrologists [29]. Of the 120 Randomized Aldactone Evaluation Study Investigators.” N Engl J Med 341 (1999):
patients reviewed, 100 patients were identified with a total of 277 medication 709-717.

discrepancies; these Were_ def'ne_d t,)y '_"ed'cat'on differences _bet‘N,e_en 11. Clyde W. Yancy, Mariell Jessup, Biykem Bozkurt and Javed Butler, et al. “2017 ACC/
pharmacy records and hospital medication lists [29]. The study also identified AHAHFSA Focused Update of the 2013 ACCF/AHA Guideline for the Management
115 patients with 422 instances of inappropriate drug/dose and 46 patients of Heart Failure: A Report of the American College of Cardiology/American Heart
who could benefit from medication counselling [29]. In an observational cross- Association Task Force on Clinical Practice Guidelines and the Heart Failure
sectional study of Medicare-enrolled Medication Therapy Management-eligible Society of America.” Circul 136 (2017): 137-161.

pz?ltt"]et?]ts’ dratlt?s of fplgtjentlalljy Intgpp[gg]rlallielty p:esc_rtlrt])e;i medllfatlc()jnss (l)nlzlrjeased 12. Saudan Piero, Mach Farrington and Perneger Victoria. “Safety of Low-Dose
Wwith the gecline of kidney function - Patients with stages 4 an were Spironolactone Administration in Chronic Haemodialysis Patients.” Nephrol Dial

founFl tq have 11 times the odds of one potentially inappropriately prescribed Transplant 18 (2003): 2359-2363.
medication compared to CKD stage 3 patients [32].

13. Eric A. Coleman, Carla Parry, Sandra Chalmers and Sung-joon Min. “The Care

In general, pharmacists can play a critical role in identifying drug and Transitions Intervention.” Arch Intern Med 166 (2006); 1822-1828.

dose appropriateness, especially when kidney function declines. There is no
standard approach/model for provision of medication management to patients
on dialysis. One summary article provided guidance on recommendations
for this theoretical model: medication management services should be
implemented within the dialysis facility, medication reconciliations should be
performed before medication reviews and this service should be consistently 15. Stephanie K. Mueller, Kelly Cunningham Sponsler, Sunil Kripalani and Jeffrey L.

14. Sonia S. Anand, Jackie Bosch, John W. Eikelboom and Stuart J. Connolly, et al.
“Rivaroxaban with or without Aspirin in Patients with Stable Peripheral or Carotid
Artery Disease: An International Randomised, Double-Blind, Placebo-Controlled
Trial.” Lancet 391 (2018): 219-229.

coordinated with other care providers both inside and outside the facility [28]. Schnipper. “Hospital-Based Medication Reconciliation Practices: A Systematic
The medication reviews in the proposed model would be performed by a Review.” Arch Intern Med 172 (2012): 1057-1069.

pharmagist or by healthcare workers trained by a pharmacist, with the goal 16, Talany Gan, Guo Mant and Etminan Main. “Risk of Intraocular Haemorthage with
that a trained clinician would provide consistency in their quality of medication New Oral Anticoagulants.” Eye 31 (2017): 628-631.

reviews [28]. Within our practice, a clinical pharmacist assesses and periodically
reassesses all medications for safety and efficacy, which frequently involves
adjusting renal doses and discontinuing potentially inappropriate medications
[33]. This collaborative involvement becomes especially important when caring
for patients with ESKD on dialysis. 18. Scott M. Grundy, Neil J. Stone, Alison L. Bailey and Craig Beam, et al. “2018 AHA/
ACC/AACVPR/AAPA/ABC/ACPM/ADA/AGS/APhA/ASPC/NLA/PCNA  Guideline
N on the Management of Blood Cholesterol: A Report of the American College of
Con CI usion Cardiology/American Heart Association Task Force on Clinical Practice Guidelines.”
JAm College Cardiol 73 (2019): 285-350.

This case demonstrated the role clinical pharmacists can play in the 19. John R. Downs and Patrick G. O'Malley. “Management of Dyslipidemia for

Page 3 of 4

17. Elizabeth H. Bradley, Leslie Curry, Leora I. Horwitz and Heather Sipsma, et
al. “Contemporary Evidence about Hospital Strategies for Reducing 30-Day
Readmissions: A National Study.” J Am Coll Cardiol 60 (2012): 607-614.




Sreeram A, et al.

Clin Case Rep, Volume 11:9, 2021

20.
21

22.
23.

24.

25.

26.

27.

Cardiovascular Disease Risk Reduction: Synopsis of the 2014 U.S.” Ann Intern
Med 163 (2015): 291-297.

Intermed-Rx website. https://www.intermedrx.com/. Accessed June 25, 2021.

Renato, Munhoz. “Serotonin Syndrome Induced by a Combination of Bupropion
and SSRIs.” Clin Neuropharmacol 27 (2004): 219-222.

Celexa (citalopram) [package insert]. Madison, NJ: Allergan USA Inc. 2019.

Bertrand Caillier, Sylvie Pilote, Annie Castonguay and Dany Patoine, et al.
“QRS Widening and QT Prolongation Under Bupropion: A Unique Cardiac
Electrophysiological Profile.” Fundam Clin Pharmacol 26 (2012): 599-608.

Harry J Witchel, Vijay K Pabbathi, Giovanna Hofmann and Ashok A Paul, et al.
“Inhibitory Actions of the Selective Serotonin Re-Uptake Inhibitor Citalopram on
HERG and Ventricular L-Type Calcium Currents.” FEBS Lett 512 (2002): 59-66.

Wellbutrin SR (bupropion hydrochloride) [package insert]. Research Triangle Park,
NC: GlaxoSmithKline; 2020.

Shaheen Kurani, Molly Moore Jeffery, Bjorg Thorsteinsdottir and LaTonya J.
Hickson, et al. “Use of Potentially Nephrotoxic Medications by U.S. Adults with
Chronic Kidney Disease: NHANES, 2011-2016." J Gen Intern Med 35 (2020): 1092-
1101.

Jeong A. Kim, Hayeon Lee, Eun-Jeong Shin and Eun-Jung Cho, et al. “Pharmacist-
Led Collaborative Medication Management for the Elderly with Chronic Kidney
Disease and Polypharmacy.” Int J Environ Res Public Health 18 (2021): 01.

Page 4 of 4

28.

29.

30.

31

32.

33.

Amy Barton Pai, Katie E. Cardone, Harold J. Manley and Wendy L. St. Peter, et
al. “Medication Reconciliation and Therapy Management in Dialysis-Dependent
Patients: Need for a Systematic Approach.” Clin J Am Soc Nephrol 8 (2013): 1988-
1999.

Inge RF Van Berlo-van de Laar, Henk E. Sluiter, Esther Van't Riet and Katja Taxis, et
al. “Pharmacist-led Medication Reviews in Pre-Dialysis and Dialysis Patients.” Res
Social Adm Pharm 16 (2020): 1718-1723.

Carol A. C. Coupland, Trevor Hill, Tom Dening and Richard Morriss, et al.
“Anticholinergic Drug Exposure and the Risk of Dementia: A Nested Case-Control
Study.” JAMA Intern Med 179 (2019): 1084-1093.

Rollin M. Wright, Yazan F. Roumani, Robert Boudreau and Anne B. Newman, et
al. “Effect of Central Nervous System Medication Use on Decline in Cognition
in Community-Dwelling Older Adults: Findings from the Health, Aging and Body
Composition Study.” J Am Geriatr Soc 57 (2009): 243-250.

Armando Silva-Almoddvar, Edward Hackim, Hailey Wolk and Milap C. Nahata.
“Potentially Inappropriately Prescribed Medications among Medicare Medication
Therapy Management Eligible Patients with Chronic Kidney Disease: An
Observational Analysis.” J Gen Intern Med 36 (2021): 2346-2352.

David L. Bankes, Nishita S. Amin, Chandni Bardolia and Michael S. Awadalla, et al.
“Medication-Related Problems Encountered in the Program of All-Inclusive Care for
the Elderly: An Observational Study.” J Am Pharm Assoc 60 (2020): 319-327.

How to cite this article: Aashish Sreeram, Adriana Matos, Nishita Shah Amin,
and Jacques Turgeon, et al. “Pharmacist's Role in Deprescribing Medications in
An Adult with End-Stage Kidney Disease.” Clin Case Rep 11 (2021): 1465.




