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The incidence and prevalence of kidney failure, or end
stage kidney disease, continue to rise (United States Renal
Data System [USRDS], 2018). In-center hemodialysis
remains the most common mode of kidney replacement
therapy (KRT) (USRDS, 2018). Hemodialysis is a reason-
able treatment choice for a large proportion of patients;
however, it is uncertain how beneficial it may be for certain
populations, including older adults or those with numerous
comorbidities and limited life expectancy (Hussain et al.,
2013; Murtagh et al., 2016; Murtagh, Marsh et al., 2007
Verberne et al., 2016). Mortality rates have improved for
older patients on dialysis, but the rate is still disproportion-
ately high. Compared to their non-dialysis counterparts,
patients on dialysis 75 years or older have a 4-fold greater
mortality rate (USRDS, 2018).

Overall hospitalization rates have decreased for
patients with kidney failure between 2000 and 2015, but in
their final 90 days of life, 83.4% of all Medicare beneficiar-
ies with kidney failure were hospitalized with a median
length of stay of 17 days (USRDS, 2018). During this peri-
od, nearly two-thirds were admitted to the intensive or
coronary care unit, and 39% of these patients died in the
hospital (USRDS, 2018). One study of older patients with
kidney failure (n = 584), with over half currently receiving
dialysis, found that only 12% of patients knew about pallia-
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After consideration of risks and benefits, some patients
with kidney failure choose conservative management.
Conservative management of kidney failure (CM-KF) does
not include dialysis or transplant and utilizes primarily
pharmacologic strategies for symptom management,
which can be challenging due to the number and complex-
ity of symptoms. Additionally, there are safety concerns
regarding altered pharmacokinetics and the adverse
effects induced by some of the therapies that may be
selected to treat symptoms. This review describes com-
mon kidney failure symptoms and provides recommenda-
tions for pharmacologic management in CM-KF. Selection
of medication should be individualized to the patient and
comorbidities, drug interactions, cost, and adverse effects
should be carefully considered. Additional studies specifi-
cally focused on CM-KF are needed.
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tive care options despite a poor prognosis (Davison, 2010).
Current international guidelines, such as the those from the
Kidney Disease: Improving Global Outcomes (KDIGO)
Working Group, encourage the incorporation of palliative
care principles, including the discussion of conservative
management of kidney failure (CM-KF) (Davison et al.,
2015). Conservative management has been described as
“planned, holistic patient-centered care” for patients with
kidney failure, which should include shared decision-mak-
ing, psychologic support, active symptom management,
cultural and spiritual domains of care, as well as detailed
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communication without the use of dialysis (Murtagh et al.,
2016, p. 1910).

Retrospective observational studies comparing patients
with kidney failure who choose KRT versus conservative
management have generally demonstrated a survival ben-
efit for those who choose dialysis (hemodialysis or peri-
toneal dialysis); however, the magnitude of benefit dimin-
ishes with advanced age (80 years old or older) and with a
high number of comorbidities (Hussain et al., 2013;
Murtagh, Marsh et al., 2007; Verberne et al., 2016). Patients
with kidney failure who select conservative management
are more likely to have accessed palliative care resources
and may be less likely to die in a hospital (Hussain et al.,
2013). Conservative management is also associated with
stable or improved symptom control and quality of life
(Brown et al., 2015), which further emphasizes the need to
weigh risks, benefits, and desires for the individual patient
before initiating hemodialysis. For some patients, dialysis
may not align with their goals of care, and conservative
management without dialysis may be appropriate.

The KDIGO guidelines recognize the lack of consen-
sus regarding conservative management and encourage
the provision of collaborative, supportive care for all
patients with advanced chronic kidney disease (CKD) for
symptom management and for the development and com-
munication of patient care goals (Davison et al., 2015).
Interviews of patients with kidney failure and clinic staff
demonstrate high interpatient variability in symptom
reporting, as well as discordance between staff and patient
beliefs regarding spontaneous patient self-reporting of
symptoms (Flythe, Hilliard et al., 2018). Clinic staff mem-
bers believed patients proactively report symptoms, but
patients stated they did not report symptoms for a variety
of reasons, such as normalization of symptoms, poor
understanding of symptoms, and perceived futility. This
discordance is unfortunate because the majority of patients
experience multiple physical and psychological symptoms
related to kidney failure (see Table 1) (Almutary et al.,
2013; Murtagh, Addington-Hall, & Higginson, 2007).

Symptom Management
and Pharmacology Treatment

The majority of symptoms of patients with CM-KF are
managed through pharmacologic treatment. However,
medication management can be challenging in CM-KM.
Patients electing for CM-KT" instead of dialysis tend to be
older, have more comorbidities, and have lower functional
status based on Karnofsky performance scores (Wongrak-
panich et al,, 2017), increasing their risk for medication-
related problems (Pai et al., 2013). In a survey of primary
care physicians, respondents reported their ability to select
and adjust medication doses as the second leading barrier
to conservative management (Tam-Tham et al., 2016). The
purpose of this review is to evaluate pharmacologic treat-
ment options to treat kidney failure symptoms in patients
who select conservative management.
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Table 1
Weighted Mean Prevalence of Common Symptoms
in Kidney Failure

Symptom %
Fatigue 71%
Pruritus 55%
Constipation 53%
Anorexia 49%
Sleep disturbance 44%
Pain 47%
Anxiety 38%
Nausea 33%
Dyspnea 35%
Restless legs 30%
Depression 27%

Source: Murtagh, Addington-Hall, Edmunds et al., 2007.

Fatigue

Fatigue is one of the most commonly reported symp-
toms in kidney failure (Murtagh, Addington-Hall, &
Higginson, 2007). Patients with kidney failure often have a
constellation of kidney disease-related symptoms as well as
chronic health conditions that make the evaluation and
treatment of fatigue difficult (Jhamb et al, 2008). For
example, anemia of CKD may worsen restless legs symp-
toms, resulting in poor sleep that exacerbates fatigue.
While the etiology is likely multi-factorial, underlying con-
ditions and symptoms that contribute to fatigue should be
evaluated and addressed for each individual patient
(Horigan, 2012). A survey of patients treated with
hemodialysis illustrated that of all physical symptoms
experienced, fatigue was the most important symptom for
which they desired better treatment options (Flythe,
Hilliard et al., 2018). Unfortunately, many providers are
unaware of the prevalence and severity of symptoms,
including fatigue (Weisbord et al., 2007), and there are no
validated tools to assess fatigue to guide therapy.

The Standardized Outcomes in Nephrology-Hemo-
dialysis (SONG-HD) Working Group is expected to estab-
lish consensus regarding standardized outcomes, including
patient-centered outcomes related to fatigue (Ju et al,
2018). The group held an international workshop of
patients, caregivers, and health professionals where they
discussed their perspectives and were administered a sur-
vey to identify specific characteristics of fatigue of high
importance to patients on maintenance hemodialysis (Ju et
al., 2018; Ju et al., 2020). Based on relative importance, the
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survey identified life participation, tiredness, and level of
energy as most important. Discussions were transcribed for
thematic analysis that will assist in the creation of a validat-
ed fatigue assessment that can be applied consistently in
future trials to provide meaningful results for patients and
providers in identified quantitative and qualitative dimen-
sions. Until such a tool and subsequent symptom manage-
ment guidelines are available, current strategies rely on
limited available data.

Anemia

Anemia is common in kidney failure, and the current
anemia management strategy in patients with kidney fail-
ure includes iron supplementation and erythropoiesis-stim-
ulating agents (ESAs). However, optimal target hemoglo-
bin (Hgb) concentrations have not been established in
CM-KF. Given the goals of conservative management,
treatment regimens and Hgb goals should be individual-
ized to maximize improvement in patient symptoms while
balancing potential risks of medications (e.g., infusion reac-
tions). Iron products can be administered intravenously or
orally, and each route has its own unique benefits and risks.
Current guidelines recommend selecting iron therapies
based on the severity of iron deficiency as well as the avail-
ability of vascular access and potential for adverse effects
(Del Vecchio & Locatelli, 2017; KDIGO, 2012).

Iron Replacement

Intravenous (IV) administration circumvents variability
in gastrointestinal absorption and produces more rapid
repletion of iron stores (Del Vecchio & Locatelli, 2017,
KDIGO, 2012). Oral iron is typically poorly absorbed in
patients with kidney failure due to increased hepcidin, a
master regulator of iron homeostasis that reduces gastroin-
testinal absorption and mobilization of iron from ferritin to
transferrin (Macdougall et al., 2016). However, patients
with kidney failure who are conservatively managed may
not have easy venous access and traveling to the clinic for
an IV iron infusion may be difficult. No studies were found
that have been conducted specifically in CM-KF, but IV
iron is widely used in patients with CKD and kidney fail-
ure. A meta-analysis and systematic review demonstrated
that patients with Stage 3-5 CKD who are not on dialysis
who received IV iron were 61% more likely to reach
greater than 1 mg/dL Hgb increase compared to those
receiving oral iron (Shepshelovich et al., 2016). The use of
this categorical variable as the outcome may be more clin-
ically meaningful given the lack of consensus regarding a
target Hgb level. No differences in Hgb increase were
observed between the different iron formulations
(Shepshelovich et al., 2016). Several IV iron formulations
are available, but sodium ferric gluconate (Ferrlecit®,
Sanofi-Aventis, Bridgewater, New Jersey), iron sucrose
(Venofer®, American Regent, Shirley, New York), feru-
moxytol (Feraheme®, AMAG Pharmaceuticals, Waltham,
Massachusetts), and ferric carboxymaltose (Injectafer®,
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American Regent, Shirley, New York) are the most com-
monly used in the United States (Auerbach et al., 2020).
All IV iron formulations are colloidal suspensions of
nanoparticles comprised of iron oxide cores covered with
a carbohydrate shell; however, Ferrlecit and Venofer are
less stable compared to INFeD®, Injectafer®, and
Feraheme® (Auerbach & Macdougall, 2017). This results in
faster release following administration, so iron replacement
using Ferrlecit® or Venofer® requires smaller, more fre-
quent dosing over a longer period of time in anemia (e.g.,
1 gram in 5 divided doses over 2 to 4 weeks) (Charytan et
al., 2005; Van Wyck et al., 2005), which may be burden-
some for CM-KF. Both Feraheme® and Injectafer® are
newer preparations, and their physicochemical properties
allow for larger, less frequent doses compared to Ferrlecit®
and Venofer® (Auerbach et al, 2020) Iron dextran
(INFeD®, Allergan, Madison, New Jersey) is also a large
molecular weight formulation. However, iron dextran is
associated with hypersensitivity reactions (Watson
Pharmaceuticals, 2009). Some institutions may use iron
dextran to administer large-dose infusions because of the
lower cost of this formulation compared to newer formula-
tions (AMAG Pharmaceuticals, 2018; Sanofi Aventis, 2011;
Watson Pharmaceuticals, 2009; Vifor, Inc., 2017; Vifor,
Inc., 2018).

In randomized controlled trials of patients with CKD
who are not on dialysis and have anemia, Feraheme®
demonstrated superiority in increasing Hgb and a greater
percentage of patients had a more than 1 mg/dL Hgb
increase compared to oral iron (Spinowitz et al., 2008).
Feraheme®™ was also non-inferior to Venofer® in a parallel
trial of 162 patients with CKD who are not on dialysis
(Macdougall, Strauss et al., 2014). In both trials, Feraheme®
was administered as two 510 mg doses within 5 + 3 days:
Venofer® was administered in 5 to 10 infusions of 100 to
200 mg over a period of 5 weeks, and oral iron sulfate was
administered twice daily over 3 weeks. Injectafer® efficacy
compared to oral iron supplementation in anemia was
examined in patients with CKD who are not on dialysis in
the FIND-CKD trial (Macdougall, Bock et al., 2014). The
trial had pre-specified Injectafer® dosing of 500 to 1,000 mg
or 200 mg (with monthly supplemental doses) based on
ferritin target levels, and ESAs were not allowed in the first
4 months of the study. Patients treated with Injectafer® tar-
geting higher ferritin levels had faster response, greater
proportion reaching an increase of more than 1 g/dL Hgb,
and delayed time to need for additional anemia treatment
(most commonly ESA use). Results are intriguing because
patients could receive a single dose, but very few patients
with Stage 5 CKD were included (2% and 3.2% in
Injectafer® and oral iron groups, respectively). Based on
these studies, providers can consider newer IV iron formu-
lations if financially feasible and IV administration is pre-
ferred because they allow for shorter, less frequent admin-
istration of iron for anemia management.

Potential risks associated with IV iron include hyper-
sensitivity reactions, hypotension, and potential increased
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Table 2

Reported Incidence of Adverse Reactions Associated with Various IV Iron Formulations

Drug Name

Sodium ferric gluconate
(Ferrlecit®)

Manufacturer’s Recommended Adult Dosing

10 mL (125 mg elemental iron) in 100 mL NS IV
over 1-hour period

1000 mg cumulative dose over 8 dialysis session
may be required for repletion

Individual dose >125 mg may be associated with

Adverse Effect (%)

Common (=10%) = nausea, vomiting
and/or diarrhea, cramps, hypertension,
dizziness, dyspnea, chest pain, leg
cramps, and pain.

Clinically significant hypotension (2%)

higher adverse event incidence/severity Hypersensitivity (0.8%)
Iron sucrose* (Venofer®) 200 mg (undiluted) IV over 2 to 5 minutes (for Nausea (8.6%)
CKD-ND) Vomiting (5.0%)
* 1000 mg cumulative dose over 5 sessions within Diarrhea (7.2%)
14-day period Dizziness (6.5%)
Dyspnea (5.8%)

+ Hypertension (6.5%)
+ Hypotension (2.2%)
Hypersensitivity (N/A)

Ferumoxytol (Feraheme®) | -

510 mg in 50 to 200 mL NS IV over at least 15 .

Nausea (3.1%)

minutes

minutes Vomiting (1.5%)

1080 cumulative dose over 2 sessions separated |« Dizziness (2.6%)

by 3 to 8 days * Dyspnea (1.0%)

+ Hypotension (0.2%)
Hypersensitivity (0.2%)

Ferric carboxymaltose Weight <50 kg: 15 mg/kg (elemental iron) IV + Nausea (7.2%)
(Injectafer®) +  Weight 50 kg or more: 750 mg/kg (elemental iron) | « Vomiting (1.7%)

vV

Two doses separated by 7 days; infuse over 15

+ Dizziness (2.0%)

+ Hypertension (3.8%)

+ Hypotension (1.0%)

+ Hypersensitivity (0.1%)

Iron dextran (INFeD®)

before first infusion.

Please refer to dosage table in package insert.
Administer 0.5 mL IV test dose over 30 minutes

Nausea, vomiting, diarrhea (N/A)
+ Dyspnea (N/A)
+ Chest pain (N/A)
+ Hypertension, hypotesnion (N/A)
Hypersensitivity (N/A)

*Dosing and incidence are for non-dialysis dependent adult patients with chronic kidney disease; NS = 0.9% sodium chloride; N/A

= not available.

Sources: AMAG Pharmaceuticals, 2018; Sanofi Aventis, 2011; Vifor, Inc., 2017; Vifor, Inc., 2018; Watson Pharmaceuticals, 2009.

infection risk (see Table 2) (KDIGO, 2012). Management
of hypersensitivity reactions often include an antihistamine
and a histamine,-receptor antagonist (H,RA). Data regard-
ing increased infection risk and IV iron is conflicting, but
parenteral iron should be avoided in patients with active
infections (Macdougall et al., 2016). Patients with CKD or
kidney failure inherently have immune dysfunction and
experience higher rates of acute infection compared to
those without CKD, but the majority of data have been
focused on patients with kidney failure, which may be con-
founded by dialysis access-related infections (Dalrymple &
Go, 2008). Data regarding infection risk in patients with
CKD who are not on dialysis are limited but are likely sim-
ilar to patients receiving CM-KF who do not have risk of
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dialysis access infections. No difference in infection rates
between IV ferric carboxymaltose and oral iron were
observed in the 626 patients enrolled in the FIND-CKD
study (Macdougall, Bock et al., 2014).

Oral iron therapy may be a viable option for CM-KF,
and compared to IV iron, oral iron has its own advantages
and challenges. Oral iron is much less time-consuming and
invasive to administer than IV formulations, but oral iron
therapy is associated with daily administration require-
ments and gastrointestinal side effects (Tolkien et al., 2015).
Previous studies and meta-analyses comparing IV and oral
iron have used ferrous sulfate, and oral iron efficacy was
inferior compared to intravenous iron (Shepshelovich et al.,
2016). However, newer oral iron formulations may have
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improved absorption. Ferric citrate (Auryxia®) was first
approved as a phosphate binder and is now approved for
anemia in patients with CKD who are not on dialysis. In a
16-week, randomized, controlled study, patients with CKD
who were not on dialysis were randomized to placebo or
ferric citrate 210 mg (1 tablet) three times daily to treat ane-
mia (Fishbane et al, 2017). Ferric citrate doses were
increased by three tablets daily at four-week intervals, with
an average daily ferric citrate dose of 1,659 mg (7.9 tablets)
at study end. The mean increase in hemoglobin in the ferric
citrate group was statistically significant at 0.84 g/dL (95%
confidence interval, 0.58 to 1.10 g/dL, p < 0.001), and a
greater proportion of patients treated with ferric citrate had
greater than 1 g/dL Hgb increase compared to placebo
(52% vs 19.1% respectively, p < 0.001). Gastrointestinal
adverse effects, including nausea and constipation, were
more frequently reported with ferric citrate use than with
placebo. However, ferric citrate was also associated with a
high incidence of diarrhea (20.5% vs. 16.4% with placebo).
Studies directly comparing ferric citrate and IV iron are
lacking, and a study comparing ferric citrate and ferrous sul-
fate in patients with CKD who are not on dialysis is current-
ly underway (ClinicalTrials.gov, 2019). Iron absorption is
negligible with the other available iron-based phosphate
binder, Velphoro® (sucroferric oxyhydroxide), and there-
fore, it is not an appropriate choice for iron supplementa-
tion. In summary, if an oral agent is selected for anemia
management in patients with CM-KF, ferric citrate repre-
sents a good option due to the high bioavailability of iron in
this formulation compared to traditional oral ferrous sulfate.

ESA Use

Iron supplementation alone may not be sufficient to
treat anemia in the setting of decreased erythropoietin
(EPO) production with advanced CKD. ESAs reduce
fatigue in patients with CKD (Canadian Erythropoietin
Study Group, 1990). In a retrospective cohort study of CM-
KF in renal palliative care clinics (Chan et al., 2014), ESA
use was associated with statistically significant improve-
ments in Hgb and fatigue over a six-month period. Thirty-
nine patients received ESA doses according to manufactur-
er recommendations (see Table 3), with 71% of patients
administered methoxy polyethylene glycol-epoetin beta
(mean dose 55.8 mcg/month) and the remainder given dar-
bepoetin alfa (mean dose 29.1 mcg/week). Primary end-
points included change in Hgb and the proportion of
patients achieving Hgb of 10-12 g/dL. ESA treatment was
associated with a statistically significant increase in mean
Hgb to 9.4 g/dL by the third month (compared to 7.6 g/dL
at baseline), and over half (55.6%) of ESA recipients
achieved the Hgb target of 10-12 mg/dL compared to none
in the control group. Additional endpoints included num-
ber of all-cause hospitalizations, red blood cell transfusions,
and fatigue, as measured by the Edmonton Symptom
Assessment Scale (ESAS). Treatment, with ESAs was asso-
ciated with improvement in fatigue, with a mean decrease
in ESAS score of 0.6 at the end of six months (p = 0.017).
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Table 3.
Hypothetical Risks Included in Survey Questions
of Patients on Hemodialysis to Quantify Patient
Preferences in Anemia Management

+ Having an allergic reaction because of a blood
transfusion

Having lung damage because of a blood transfusion
that makes it hard to breathe

Getting a serious infection because of a blood
transfusion

Increasing the time you need to wait for a kidney
transplant because of a blood transfusion

Increasing the chance your body will reject a kidney
transplant if you get one because of a blood transfusion
Needing to arrange transportation and spent 1 to 2
hours at a hospital or infusion center to receive a blood
transfusion

Having a 1% risk of dying from a heart attack or stroke
because of the anemia medicine

Source: Hauber et al., 2017.

The average number of all-cause hospitalizations was signif-
icantly lower in ESA recipients (4.44 vs 9.24, p = 0.001),
and there was a trend towards fewer transfusions in ESA-
treated patients compared to control (mean 0.96 vs 2.76, p
= 0.084). No serious adverse effects were reported with
ESA use, though one patient’s ESA dose was decreased in
the setting of Hgb greater than 12 g/dL. These results sug-
gest ESA use may be beneficial in CM-KI" and may help
reduce anemia, fatigue, hospitalization rates, and possibly
even the need for transfusions.

Transfusion

Transfusions are effective but are avoided if possible due
to the potential for infection and acute lung injury
(Macdougall & Obrador, 2013; Tanhehco & Berns, 2012).
Their potential benefit in treating anemia should be
weighed carefully in CM-KF given the potential additive
mortality risks with higher Hgb goals. A survey of patients
on hemodialysis was conducted to assess patient prefer-
ences relative to anemia and transfusions (Hauber et al.,
2017). Patients were presented two hypothetical anemia
medications along with three medication-related attributes
(see Table 3) and asked to rank attributes as most or least
important to them. Ranking of respondent importance of
an attribute was determined using the difference between
the attribute with the highest and lowest reported prefer-
ence. Attribute importance levels were then coded as cate-
gorical variables. Patients preferred fewer transfusions and
reported the most important attribute of transfusion avoid-
ance was lower acute lung injury. However, the evaluation
of patient-centered goals necessitates a willingness to
exchange risks for benefits. Comparison of patient prefer-
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ences demonstrated that patients were willing to choose a
hypothetical medication and accept a 4.5% risk of a med-
ication-related stroke or heart attack if it increased the
probability of the medication assisting with symptom relief
from 25% to 75%. These findings suggest that patients are
able and willing to engage in the discussion of risk versus
benefit as it relates to the balance of safety and quality of
life with anemia treatment options.

Preferences for Anemia Treatments

Preferences of patients with CM-KF in anemia manage-
ment have not been specifically studied; however, discus-
sion of patient goals can help guide therapeutic decision-
making. Although no adverse events were reported in the
study of ESAs in CM-KF, the study had a small sample
size and short follow up (Chan et al., 2014). Risks associat-
ed with ESA therapies and high Hgb concentration (e.g.,
hypertension, stroke, and increased cardiovascular mortal-
ity) (Del Vecchio & Locatelli, 2016) should be explicitly
provided to patients during discussions of fatigue manage-
ment. Similar to IV iron dosing, ESA administration and
frequency can be tailored to symptom improvement in
addition to patient desires to minimize number of injec-
tions or avoid IV infusions (KDIGO, 2012). Subcutaneous
ESA administration allowing for home administration and
extended dosing intervals (e.g., every 4 weeks) was shown
to decrease the frequency and number of office visits com-
pared to in-office administration in a three-month pilot
study of patients with Stage 4 and 5 CKD, which was
described by one patient as “liberating” and could provide
similar benefits for CM-KF (Riley et al., 2017).

Depression

Fatigue can also be a result and a symptom of depres-
sion. Estimates of prevalence of depression in patients with
CKD vary widely (1.4% to 94.1%) (Palmer et al., 2013), but
approximately 25% of adults with CKD are diagnosed with
depression, which is 4 to 6 times greater than the general
population (Hedayati et al., 2009; Watnick, 2009). In a meta-
analysis of cohort studies, depression was associated with
increased mortality in kidney failure (Palmer et al., 2013).

Unfortunately, data regarding antidepressant medica-
tion use is limited in patients with kidney disease.
Medication selection therefore relies heavily on previous
medication trials/failures, patient comorbidities, and assess-
ment of side effect profiles to minimize risk of adverse
events. Many antidepressants can worsen drowsiness, nau-
sea, vomiting, or hypertension, and these symptoms are
often present in patients with CKD and kidney failure due
to uremia or fluid overload (DiPiro et al., 2020). Selective
serotonin reuptake inhibitors (SSRIs) are generally drugs of
choice in CKD due to a more favorable side effect profile
with regards to somnolence, anticholinergic effects, seizure
risk, and cardiovascular disease (Hedayati et al., 2012;
Nagler et al,, 2012). However, SSRIs may cause gastroin-
testinal adverse effects including nausea and vomiting.
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The Chronic Kidney Disease Antidepressant Sertraline
(CAST) trial examined the efficacy of sertraline on depres-
sion, quality of life, and safety in Stage 3-5 CKD-ND
patients (n = 193) in a 12-week, placebo-controlled, ran-
domized clinical trial (Hedayati et al., 2017). Depression
symptom severity, remission, response, and quality of life
were assessed using the Quick Inventory of Depressive
Symptomatology-Self-Reported (QIDS-SR16), Work and
Social Adjustment Scale (WSAS), and the Kidney Disease
Quality of Life Survey-Short Form (KDQOL). Patients
with Stage 5 CKD accounted for 17% of subjects. Sertraline
doses were increased by 50 mg at study visits every three
weeks to a maximum tolerated dose or 200 mg/day, with
a median dose of 150 mg/day. The study did not show sta-
tistically significant differences in depression symptom
severity, remission, response, or overall quality of life, and
cognitive behavorial therapy (CBT) was not utilized. The
only statistically significant change with sertraline treat-
ment was an improvement in sleep (average KDQOL
score change 5.0, p = 0.03). Regarding safety, there was no
difference in severe adverse events (e.g., cardiovascular
death, bleeding) or rates of drug discontinuation, but ser-
traline-treated patients experienced significantly more nau-
sea and diarrhea compared to placebo, though the risk of
severe adverse events was similar. These findings suggest
that although sertraline induces more nausea and diarrhea,
its safety and efficacy is likely similar to placebo. In a 12-
week study of 120 patients on hemodialysis, treatment with
sertraline titrated up to 200 mg (n=60) was associated with
improved depression scores (P= 0.035) compared to CBT
as measured using a clinician-rated depression scale
(QIDS-Clinician-Rated [QIDS-C]). (Mehrotra et al., 2019)
However, only 37% of patients were able to be titrated up
to the 200 mg dose, and 19% of patients initially assigned
to sertraline had discontinued sertraline by study end
(Mehrotra et al., 2019). These studies suggest that sertraline
is a safe and reasonable first-line choice for depression in
patients with kidney disease and in kidney failure.

Antidepressant medications with active metabolites
excreted by the kidneys can accumulate and result in
adverse effects, and pharmacokinetic parameters must be
considered (Hedayati et al., 2012; Nagler et al., 2012). The
majority of available pharmacokinetic data comes from
small studies in patients on hemodialysis or peritoneal dial-
ysis, often following administration of a single dose. A sin-
gle-dose, pharmacokinetic study of fluoxetine 40 mg in
adult, male volunteers (n= 25) with varying levels of renal
function found no significant differences in peak fluoxetine
or norfluoxetine (active metabolite) concentrations, and no
renal dose adjustment is required (Aronoff et al., 1984).
Citalopram 20 mg was administered to seven adults with
CKD (creatinine clearance [CrCl]) range 10 to 53 mL/min,
average CrCl 27 mL/min), and a 35% increase in half-life
was observed (Joffe et al., 1998). As a result, citalopram
does not require a dose adjustment in mild to moderate
renal impairment, but its use is not recommended in
patients with an estimated CrCl less than 20 mL/min due
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to concerns of adverse effects (e.g., QTc prolongation)
(Forest Pharmaceuticals, Inc., 2011). Paroxetine has an
increased elimination half-life at CrCl less than 30
mlL/min, and due to increased central nervous system
depressant effects, less frequent administration and lower
doses (e.g., initial 10 mg/day, maximum 40 mg/day) are
suggested (Hedayati et al., 2012).

Additional antidepressant medications that are not pre-
ferred agents in patients with advanced CKD include
bupropion, venlafaxine, and tricyclic antidepressants
(Hedayati et al., 2012; Nagler et al., 2012). Bupropion is
metabolized to an active metabolite with similar activity
that is renally eliminated, resulting in concerns regarding
accumulation and increased seizure risk, insomnia, and
increased heart rate (DiPiro et al., 2020). These risks may
be increased in CM-KF as uremia worsens over time.
Following a one-time 150 mg dose of bupropion in 10 sub-
jects with kidney disease with an average estimated
glomerular filtration rate (e€GFR) of 30.9 mL/min/1.73m?,
a 126% increase in AUC and 140% increase in elimination
half-life was observed (Turpeinen et al., 2007). No specific
dose adjustments are recommended by the manufacturer,
but a maximum daily dose of 150 mg has been suggested
(Nagler et al., 2012). Venlafaxine also has an active metabo-
lite and can cause nausea, hypertension, and insomnia. A
pharmacokinetic study in patients with renal impairment
(n =12, mean CrCl mL/min) showed a greater than 50%
increase in elimination half-life compared to patients with-
out renal impairment (Troy et al., 1994), and a dose reduc-
tion of at least 50% was subsequently suggested in patients
with CrCl less than 30 mL/min. Tricyclic antidepressants,
such as amitriptyline and nortriptyline do not require dose
adjustments in renal dysfunction, but providers should
monitor patients for additive central nervous system effects
or worsening fluid status due to increased intake of fluids
in response to anticholinergic side effects (Nagler et al.,
2012). Due to the lack of data regarding efficacy of antide-
pressants in renal dysfunction, consideration should be
given to individualizing medication selection based on pre-
vious patient medication use/failure, comorbidities, and
side effects to minimize potential patient harm.

Insomnia

Insomnia contributes to worsening of fatigue, but the
underlying cause of insomnia in CKD can be due to a vari-
ety of factors, including abnormal levels of endogenous
sleep-regulating hormones (e.g., increased orexin,
decreased melatonin), uremic pruritus, and restless legs
syndrome (RLS) (Lindner et al., 2015). Non-pharmacologic
measures, such as optimizing sleep hygiene and cognitive
behavioral therapy, should be included, and pharmacolog-
ic therapies should be used appropriately with careful
attention to drug selection because sleep hygiene may be
insufficient, given the complex underlying pathophysiolo-
gy and limited data in kidney disease.
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Sleep Disorders

Decreased concentrations of melatonin have been
attributed to the absence of nocturnal rise in melatonin
concentration in patients with kidney disease, and previous
studies have examined melatonin supplementation (Koch
et al., 2009). In a randomized, double-blind, placebo-con-
trolled crossover study of patients on hemodialysis (n =
20), Koch and colleagues (2019) examined objective and
subjective measures of sleep in patients treated with mela-
tonin 3 mg daily at bedtime. Each study lasted six weeks,
and no washout period was included due to the short half-
life of melatonin. Objective measures included salivary
measurements of melatonin and actigraphy, an established
sleep-monitoring method used to interpret periods of sleep
and waking. Subjects reported daytime function and sub-
jective sleep experience using a validated sleep disorders
questionnaire. Treatment with melatonin increased mela-
tonin levels from a mean baseline of less than 1 pg/mL
(i.e., absent) to greater than 4 pg/mL, the accepted level of
onset of the evening rise in melatonin compared to place-
bo. Examination of actometer results demonstrated signif-
icant improvements in sleep onset latency, sleep efficiency,
actual sleep time, and sleep fragmentation (P < 0.05) on
nights after daytime dialysis. These findings were corrobo-
rated by the results of the patient questionnaires, which
demonstrated statistically significant improvements to
sleep onset latency, shorter periods of waking during sleep,
and longer sleep time. Additionally, though not statistically
significant, there was also a trend towards less daytime
napping (median 0 minutes vs. 30 minutes in placebo).
Results suggested that short-term use of physiologic doses
of melatonin in patients on hemodialysis improves sleep,
but long-term use in patients on hemodialysis may yield
less clear benefit.

Russcher and colleagues (2013) conducted a random-
ized, placebo-controlled trial of low, physiologic doses of
melatonin (3 mg daily) in patients on hemodialysis (n= 67)
over 12 months. The primary outcome was an improve-
ment of at least 15 points in the vitality score of the Medical
Outcomes Study Short Form 36 (MOS SF-36), which
measures physical, functional, mental, and social health
components of quality of life. Secondary outcomes includ-
ed objective sleep measures (i.e., sleep onset latency, sleep,
efficiency, and sleep time) as measured by actigraphy, as
well as salivary melatonin concentrations. At study end,
vitality as measured by MOS SF-36 did not change with
melatonin, and objective sleep measures were not different
from baseline. There was a large percentage of participants
lost to follow up (42%) due to transplantation and study
withdrawal. No adverse effects were reported. The authors
conducted a post-hoc sample size calculation, which esti-
mated that 28 patients would be needed per group to be
80% powered to observe a 20-minute difference in sleep
efficiency. This required sample size was only present at
month 3 of the study. At three months, sleep efficiency and
actual sleep time (difference 49 minutes, 95% CI 2.1-95.9)
were improved, and it is possible that the observed lack of
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long-term benefit is a result of inadequate study power.
Given the burden of insomnia, minimal adverse effects,
and anticipated survival in CM-KT, daily administration of
low-dose melatonin may be a beneficial and reasonable
initial agent to improve sleep onset, efficiency, and time
asleep.

Orexin is another hormone with observed disturbances
in renal dysfunction. Increased levels, as found in CKD
due to lack of inhibition due to blunted nocturnal mela-
tonin increases, are associated with insomnia, and an orex-
in antagonist, suvorexant (Belsomra®), was approved in
2014 (Merck & Co., Inc., 2014). There are insufficient data
to recommend for or against its use in CM-KT; clinical tri-
als excluded frail, elderly patients (Herring et al., 2017).
Although no renal dose adjustments exist, suvorexant has
a long halflife and notable adverse effects include somno-
lence, abnormal dreams, and suicidal ideation (Sutton,
2015).

Other commonly used medications used for sleep dis-
orders include the “Z-drugs” (e.g., eszopiclone, zaleplon,
zolpidem), benzodiazepines, trazodone, and tricyclic anti-
depressants (Lindner et al., 2015). However, these medica-
tions should be used cautiously due to the potential for
accumulation and adverse effects such as dizziness or som-
nolence (Lindner et al., 2015; Nagler et al., 2012). For initi-
ation of sleep, zaleplon or zolpidem are both short-acting
agents that do not require renal dose adjustments (Lindner
et al., 2015; Nagler et al., 2012). Both have been examined
in patients on hemodialysis. In a short, randomized
crossover trial, patients on hemodialysis (n = 20) received
either zolpidem 5 to 10 mg or clonazepam 1 mg for two-
week periods separated by a one-week washout period
(Dashti-Khavidaki et al., 2011). Sleep quality was the pri-
mary outcome, which was assessed using a patient ques-
tionnaire (Pittsburgh Sleep Quality Index) as administered
by the research staff. Both medications significantly
improved sleep quality scores, and clonazepam improved
scores to a greater degree than zolpidem. However, less
daytime drowsiness and amnesia was reported with zolpi-
dem than clonazepam. However, neither agent is
approved for long-term use in insomnia. The only non-
benzodiazepine hypnotic that is FDA-approved for main-
tenance therapy of insomnia is eszopiclone. Eszopiclone
does not require renal dose adjustment (Lindner et al.,
2015) but lacks data in kidney disease.

Longer-acting benzodiazepines are preferred to short-
acting agents to minimize rebound insomnia; however,
monitoring for adverse effects, such as sedation, is recom-
mended due to redistribution due to the lipophilicity of
these medications (Arnold, 1991). Lorazepam undergoes
glucuronidation in the liver to an inactive metabolite, and
dose adjustments in renal dysfunction may not be neces-
sary (Greenblatt, 1991; Morrison et al., 1984). However,
due to potential adverse effects, such as somnolence,
lorazepam, temazepam, and clonazepam, should be initiat-
ed at the lowest possible dose with frequent evaluation for
adverse effects if used (Lindner et al., 2015).
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Trazodone does not require renal dose adjustment and
is undetectable in dialysate (Doweiko et al., 1984), but it
has a high incidence of somnolence and should be used
cautiously in renal dysfunction and at low doses out of con-
cern for potential accumulation due to active, renally
excreted metabolites (Lindner et al., 2015).

Mirtazapine is a sedating antidepressant often used for
sleep. It has not been extensively studied in renal dysfunc-
tion, but the elimination half-life was unchanged even in
Stage 5 CKD, suggesting no accumulation, and patients
can be started on a low dose (e.g., 7.5 to 15 mg/day) with
slow adjustments accompanied by monitoring for side
effects (Nagler et al., 2012). It should be noted that mirtaza-
pine is associated with somnolence, constipation, and
increased appetite (which may be beneficial for some
patients), so fluid status, potassium, and phosphorus should
continue to be monitored in CM-KF receiving mirtazapine
(Merck & Co, Inc., 1996).

Tricyclic antidepressants (TCAs), such as amitriptyline
and nortriptyline, owe their sedative properties to the abil-
ity to enhance histaminergic activity (DiPiro et al., 2020).
TCAs also have significant anticholinergic activity, and if
used, TCAs should be used at the lowest possible dose with
added monitoring of fluid status due to potential increase
to fluid intake in response to anticholinergic side effects
(Nagler et al., 2012). Additionally, TCAs may be used in
some patients for pain management, which is discussed
below. The cumulative lack of robust evidence for pharma-
cologic treatments for insomnia in end stage kidney dis-
ease, and the risk for adverse drug events require careful
consideration of both the drug and the dose used, which
should be used in conjunction with non-drug measures
(Lindner et al., 2015). In a recent stakeholder focus group
meeting from the Kidney Health Initiative, patients report-
ed in rank order that they desired exercise, support groups,
then followed by medication to address mood symptoms,
including depression. This suggests a more holistic
approach should be considered for symptom management
in insomnia and depression in kidney failure, with an
emphasized need for additional research and open com-
munication (Flythe, Hilliard et al., 2018).

Restless Legs Syndrome

Restless legs syndrome (RLS) affects an estimated 3% to
58% of patients using CM-KF (Murtagh, Addington-Hall,
& Higginson, 2007), with a severe impact on sleep and
quality of life. Kidney failure-related RLS may have multi-
ple etiologies, though the exact pathophysiology is uncer-
tain. Causes of RLS in kidney failure include dopaminergic
dysfunction, anemia, and uremia; therefore, the most stud-
ied pharmacologic options in renal dysfunction include
gabapentin, levodopa, ropinirole, and iron dextran
(Gopaluni et al., 2016).

Gabapentin has demonstrated improvement in RLS
symptoms in CM-KF (Cheikh Hassan et al., 2015). Cheikh
Hassan and colleagues (2015) conducted a retrospective
cohort analysis of CM-KF and patients with kidney failure
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(n= 34) managed with hemodialysis to evaluate RLS symp-
tom improvement as demonstrated by change in RLS
symptoms score on a validated palliative symptom instru-
ment, the Palliative care Outcome Scale-Symptoms (POS-
S) Renal. Patients using CM-KF were those who did not
receive (or wish to receive) dialysis or undergo transplant
and had attended the renal palliative care clinic at least
twice. Patients with non-uremic RLS were excluded. The
majority of patients were older and were followed for a
median of 27 weeks. Gabapentin was effective for RLS
symptoms in nearly 70% of patients (POS-S RLS symptom
score = 1, p = 0.023). POS-S scores were not different
between CM-KF or dialysis groups, nor was there a statisti-
cally significant difference in the mean starting, daily, and
final doses of gabapentin (50 mg/day, 100 mg/day, and 100
mg/day respectively) between the two groups. However,
47% of patients receiving CM-KF reported a side effect
related to gabapentin use (vs. 17% of patients on dialysis),
and 17% of patients receiving CM-KF discontinued
gabapentin. This suggests that while effective for restless
legs, gabapentin should be started at low doses with regular
evaluation for adverse effects in patients receiving CM-KF.

Ropinirole was compared to levodopa to evaluate
improvement in RLS symptoms by Pellecchia and col-
leagues (2004) in a 14-week, open-label, randomized
crossover trial of patients on hemodialysis (n = 10).
Subjects were treated with either ropinirole or sustained-
release levodopa and symptoms assessed using patient
questionnaires (6-item International Restless Legs Study
[IRLS] Group, Clinical Global Impression [CGI] Scale)
and patient sleep diaries. Levodopa was started at 100
mg/dose with an average study dose of 190 mg/day, and
ropinirole was started at 0.25 mg/day with a final mean
study dose of 1.45 mg/day. Ropinirole was associated with
a larger reduction in IRLS score (12.2 vs 4.6, p<0.001), as
well as a larger improvement in CGI score (2.7 vs. 1.3, p<
0.01) compared to levodopa. Four subjects receiving
ropinirole reported complete disappearance of RLS symp-
toms compared to none who received levodopa. One sub-
ject receiving levodopa withdrew from the study due to
severe vomiting, while no adverse events were reported
with ropinirole. Clinically significant orthostatic hypoten-
sion was not observed with ropinirole treatment. While no
studies have examined ropinirole in patients receiving
CM-KF, there are no recommended renal dose adjust-
ments. Based on the safety and efficacy of ropinirole in
patients on dialysis, ropinirole is likely a reasonable option
for RLS with initiation at a low dose of 0.25 mg/day and
regular monitoring for adverse effects.

Iron is involved in the rate-limiting step of converting
tyrosine to levodopa, which is the hypothesis for decreased
dopaminergic activity and increased RLS symptoms asso-
ciated with low iron levels (Earley et al., 2000). Studies
have examined the effect of iron on RLS symptoms, but
only one has included patients with kidney failure (z= 25)
and utilized IV iron dextran (ID). In a four-week, double-
blind, placebo-controlled trial, Sloand and colleagues

Nephrology Nursing Journal ® July-August 2020 = Vol. 47, No. 4

(2004) administered 1,000 mg IV ID at baseline and
Weeks 1, 2, and 4, and evaluated RLS symptoms using
their own symptom scale. At two weeks, the change in RLS
severity was significant (-3 points vs no change, p = 0.01),
but the change in symptom severity was not significant by
study end. A study with ferric carboxymaltose also found
beneficial effects on RLS symptoms; however, patients
with CKD and anemia (Hgb cutoff of 12 mg/dL or less)
were excluded (Cho et al., 2016). Although data regarding
efficacy of iron treatment for RLS is limited in kidney fail-
ure, the use and safety of IV iron in kidney failure is well
established, and IV iron may be reasonable to try for dual
management of symptoms of RLS and anemia in patients
receiving CM-KF with appropriate monitoring. Newer,
more bioavailable iron-based phosphate binders, such as
ferric citrate as well as standard oral ferrous sulfate, may
also be an option in patients receiving CM-KF if IV access
is a barrier.

Uremic Pruritus

Uremic pruritus is another symptom associated with
renal dysfunction with significant negative impact on
patient quality of life. Unlike dermatological pruritus, ure-
mic pruritus lacks visible skin lesions or other changes to
the skin in the absence of excoriations caused by excessive
scratching (Mettang & Kremer, 2014). The exact mecha-
nism of uremic pruritus is unknown, but factors that have
been associated with uremic pruritus include inadequate
dialysis, inflammation, hypercalcemia, hyperphos-
phatemia, -opioid receptor overexpression, and neuropa-
thy rather than increased histamine levels (Scherer et al.,
2017). Currently, pharmacologic options address these var-
ious etiologies, but medication selection should also con-
sider characteristics, such as side effect profile and size of
the affected area. After eliminating non-uremic causes of
pruritus, the cornerstone of therapy should include daily
application of topical emollient to keep skin hydrated
(Combs et al., 2015; Mettang & Kremer, 2014). In a study
by Morton and colleagues (1996), patients on hemodialysis
(n="72) had lower stratum corneum hydration levels (i.e.,
drier skin) as measured by electrical capacitance using a
corneometer, and patients were instructed to apply a topi-
cal emollient twice daily for one week. Pruritus was also
assessed using a visual analog scale (VAS), and 76% of
patients with pruritus reported improvement in severity of
pruritus. Nearly half reported that pruritus was completely
relieved. Given their safety, low cost, and ready availabili-
ty, as well as limited efficacy data in patients on dialysis,
topical emollients should be incorporated as part of a pre-
ferred regimen in uremic pruritus in CM-KF.

Other topical agents that may be considered in uremic
pruritus include pramoxine, capsaicin, and camphor-men-
thol-phenol (Sarna®). These agents are anesthetics or coun-
terirritants that have limited available data regarding effica-
cy in dialysis. Young and colleagues (2009) compared the
efficacy of 1% topical pramoxine, as well as control on
severity and quality of life in patients on dialysis (n = 28)
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with moderate to severe uremic pruritus, compared to
Cetaphil® emollient lotion following twice daily use for
four weeks. Efficacy was assessed using a patient question-
naire and Investigator Global Assessment (IGA) of
response to treatment. Severity was evaluated using an
individual VAS. Although not statistically significant, a
greater decrease in average VAS score (i.e., severity of itch-
ing) was observed in pramoxine-treated subjects (61% vs.
12%) at the end of four weeks. There was no difference in
IGA or quality of life, and no adverse effects were reported
in either group. Results suggest that pramoxine may be
effective and demonstrate similar safety compared to a top-
ical emollient for kidney failure-related pruritus. Another
study comparing camphor-menthol-phenol (Sarna®) and a
topical emollient (Eurax®) found similar results (Tan et al.,
1990). Topical capsaicin 0.025% and its efficacy and safety
in moderate to severe, hemodialysis-related pruritus was
examined in a randomized, placebo-controlled, crossover
trial (n = 17) (Tarng et al., 1996). Efficacy was reported as
number of subjects reporting change in pruritus severity to
mild or none, which was measured using a 4-point verbal
response scale. At study end, 82% reported improvement
using a visual response scale (VRS) in pruritus severity
from moderate to severe (VRS = 3, 4, respectively) to mild
or none (VRS =2, 1, respectively), and 29% reported com-
plete symptom resolution. Seventy-five percent of adverse
events were reported during capsaicin use, and the most
commonly reported events were redness, stinging, and/or
local irritation. These data suggest that all three topical
options may be effective for uremic pruritus, are generally
well-tolerated, and may be reasonable choices for applica-
tion to small areas of unbroken skin in CM-KF.

Antihistamines, such as hydroxyzine and diphenhy-
dramine, have failed to demonstrate benefit in uremic pru-
ritus and are not preferred agents in kidney disease or in
older patients (Combs et al., 2015; Mettang & Kremer,
2014; Simonsen et al., 2017). These medications are also
associated with adverse effects, including increased somno-
lence and dizziness, as well as anticholinergic effects that
could lead to inadvertently increased fluid intake due to
increased thirst or dry mouth. Diphenhydramine is renally
eliminated and has increased elimination half-life in older
patients (Simons et al., 1990), which may increase risk of
adverse effects, so if use is required in patients receiving
CM-KF, lower and less frequent dosing may be appropri-
ate. Additionally, the American Geriatrics Society recom-
mends against routine use of diphenhydramine due to the
increased risk of anticholinergic effects and reduced clear-
ance in older patients (Fick et al., 2019).

Systemic agents may be necessary for patients with ure-
mic pruritus affecting large or multiple areas of the body,
and the most robust published data have evaluated
gabapentin and sertraline, which have both been studied in
patients receiving CM-KF. In a study of patients receiving
CM-KF by Cheikh Hassan and colleagues (2015) designed
to evaluate both RLS and uremic pruritus, gabapentin
demonstrated improvement in pruritus for approximately
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80% of patients receiving CM-KF at an average dose of
100 mg/day; however, gabapentin was associated with sig-
nificantly more adverse effects, such as dizziness, drowsi-
ness, and fatigue (Cheikh Hassan et al., 2015). Chan and
colleagues (2013) conducted a retrospective review of
patients receiving CM-KF (n = 20) with antihistamine-
refractory uremic pruritus administered sertraline for ure-
mic pruritus. The initial sertraline dose was 25 mg/day,
and doses could be increased by 25 mg at monthly inter-
vals as necessary. Pruritus severity was evaluated using a
10-point numerical rating scale (NRS), and the efficacy out-
come defined as the time to control (i.e., subjective satisfac-
tory NRS). The effective dosage of sertraline at that time
point was also recorded, as were adverse events. Average
time to control of uremic pruritus was 5.1 weeks, with
mean pre- and post-treatment NRS scores of 747 £ 1.61
and 2.47 £ 1.28, respectively. The average effective sertra-
line dose was 35 mg/day (median 25 mg/day), and three
patients discontinued sertraline due to adverse effects,
specifically dizziness and fatigue. This study suggests that
low-dose sertraline may be an effective option for treating
uremic pruritus, though symptom relief may be less imme-
diate. However, a lower percentage of patients receiving
CM-KF experienced adverse effects and discontinued the
medication compared to patients receiving CM-KF treated
with low-dose gabapentin. No direct comparisons of sys-
temic agents in the management of uremic pruritus in
patients receiving CM-KF are available, and the extent of
symptom relief cannot be truly compared due to the differ-
ent scales used. Currently available data suggest that either
gabapentin or sertraline may be an effective option, and
both medications should be initiated at low doses with
monitoring for adverse effects. The incidence of adverse
effects and associated medication discontinuation appear
to be higher with gabapentin, so sertraline may be a rea-
sonable first choice if a systemic agent is warranted.

Dyspnea

Dyspnea has a significant impact on quality of life for
the 35% to 60% of patients with kidney failure who expe-
rience acute breathing difficulty (Murtagh, Addington-
Hall, & Higginson, 2007; Murtagh, Addington-Hall,
Edmonds et al., 2007), but the mechanisms of dyspnea are
complex. Sodium retention, fluid overload, anemia,
inflammation, and congestive heart failure are all possible
reasons for worsening dyspnea in kidney disease (Salerno
et al., 2017). Additionally, metabolic acidosis secondary to
kidney disease can result in compensatory respiratory alka-
losis and shortness of breath in patients receiving CM-KF
(Raghavan & Holley, 2016). Excess sodium and fluid will
not be removed by dialysis; therefore, diuresis using oral
medications is the cornerstone of therapy in combination
with dietary sodium and fluid restriction (2.3 grams and 1.5
L per day, respectively) for patients with residual urine out-
put (Valika & Peixoto, 2016). However, challenges, such as
optimizing loop diuretic pharmacokinetics and decreased
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Table 4
Suggested Single Ceiling Doses of Oral Loop
Diuretics When Used in Severe Renal
Insufficiency (eGFR < 20 mL/min)

Medication Ceiling Dose (mg)

Furosemide 400 mg
Torsemide 100 mg
Bumetanide 10 mg

Source: Wilcox, 2002.

amounts of filtered sodium available for excretion due to
low glomerular filtration rates in kidney failure, can con-
tribute to diuretic resistance (Ellison, 2017). Diuretic resist-
ance is common in CKD where appropriate natriuresis
does not occur even at high diuretic doses (Chitturi &
Novak, 2018). Mechanisms of diuretic resistance can
broadly be characterized in two categories; pharmacoki-
netic and pharmacodynamic. Pharmacokinetic reasons for
altered diuretic responses include reduced amount of drug
delivered to the tubular lumen, reduced GFR, decreased
bioavailability, and increased volume of distribution. The
effective concentration in the lumen may be suboptimal
before the next dose is administered, leading to altered
pharmacodynamics and rebound sodium reabsorption
blunting the overall effect of diuretics. Additionally, long-
term diuretic use can lead to chronic distal tubular hyper-
trophy (Chitturi & Novak, 2018).

Loop diuretics are recommended as the preferred
agent in patients with advanced kidney disease (e.g., eGFR
less than 30 mL/min/1.73m?). Torsemide and bumetanide
may be preferable to furosemide due to superior bioavail-
ability (Gehr et al., 1994; Wargo & Banta, 2009). These
agents can be titrated to effect, and recommended ceiling
doses for oral loop diuretics in advanced renal disease are
provided in Table 4 (Wilcox, 2002). Loop diuretics may
have improved natriuresis in advanced kidney disease
when used in conjunction with thiazide diuretics (Dussol et
al., 2012). A pilot study included 23 patients with Stage 4
and 5 CKD who were randomized to a fixed-dose, double-
blind, crossover trial with furosemide or hydrochloroth-
iazide or both drugs in combination (Dussol et al., 2012).
Subjects participated in three 30-day study periods, with
each study period separated by a 30-day washout period.
During the study period, participants received either
furosemide 60 mg daily, hydrochlorothiazide 25 mg daily,
or both medications simultaneously. The average eGFR
was 25 £ 10 mL/min/1.73m? at study initiation. Twenty-
four-hour urine collection was performed, and primary
endpoints were fractional excretion of sodium and chlo-
ride. Additionally, blood pressure and total body weight
were measured. Compared to study baseline, fractional
excretion of both sodium and chloride were significantly
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increased with combination therapy (P < 0.05) compared
to monotherapy with either drug. A statistically significant
decrease in blood pressure was observed following all
three periods, though the largest decrease (mean 15
mmHg) was with combination therapy. The difference in
body weight was not statistically significant with
hydrochlorothiazide alone, but mean reduction in weight
was statistically significant compared to baseline for
patients receiving furosemide monotherapy, as well as
those receiving combination therapy (-4 kg and -3 kg,
respectively; P <0.05). This study provides some prospec-
tive evidence of the potential for addition of low-dose
hydrochlorothiazide in advanced kidney disease. How-
ever, the study design used a loop diuretic with poor
bioavailability at doses below the maximal ceiling dose.
Furthermore, this was a pilot study, and a large percentage
of patients discontinued prematurely due to hypotension
and pre-renal acute renal failure. These results suggest that
combination therapy with a loop and thiazide diuretic may
have additive benefits regarding sodium excretion and
blood pressure control though their ability to reduce
change in weight was smaller and requires close monitor-
ing for potentially serious adverse effects. Thus, to manage
fluid-related dyspnea in patients receiving CM-KF with
residual urine output, a loop diuretic is preferred. Doses
should be titrated to ceiling doses, and if appropriate, to
achieve natriuresis and effective diuresis to mitigate vol-
ume overload and dyspnea, a thiazide diuretic could be
cautiously considered to supplement the activity of the
loop diuretic.

Pain

Pain was reported by nearly half of surveyed patients
receiving CM-KF (Murtagh, Chai et al., 2007), and pain
can have a significant impact on quality of life. The man-
agement of musculoskeletal and neuropathic pain will be
discussed herein, but neither palliative sedation nor the
management of symptoms at end of life (i.e., hours or days)
are discussed. More appropriate guidelines are already
available, and both medication and dose selection (and
titration) requires consideration of the patient, clinical
experience, and practical challenges (Douglas et al., 2009).

Similar to the management of other symptoms in
patients with CM-KTF, medications should be selected and
titrated carefully given the potential for increased toxicity
in kidney failure due to decreased renal elimination and
accumulation of active metabolites (Koncicki et al., 2017).
The overall approach to pain management in renal dys-
function should include a comprehensive assessment, a
discussion of realistic pain goals and patient expectations,
and regular patient follow up for monitoring efficacy and
side effects (Koncicki et al., 2017). Patients receiving CM-
KF are at greater risk for central nervous system depres-
sion, respiratory depression, and worsening constipation
than the general population, which may already be present
due to uremia and/or fluid overload and can be worsened
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by analgesics (Koncicki et al., 2017). Pain management
strategies can include non-pharmacologic strategies, such
as meditation, acupuncture, or physical therapy, and
patients may benefit from referrals and/or co-management
with palliative care (Koncicki et al., 2017). The World
Health Organization (WHO) analgesic ladder has been
suggested for the management of chronic pain in CKD.
However, the WHO analgesic ladder was originally
designed for use in cancer pain, and the true risks and ben-
efits are uncertain in patients with CM-KF. This ladder
advocates for the use of non-opioids with eventual escala-
tion of therapy to include opioids as needed for pain con-
trol; however, guidance on analgesic use in advanced kid-
ney disease relies heavily on expert opinion because clini-
cal data are lacking. Pain experienced by patients receiving
CM-KF may include both nociceptive and neuropathic
pain, and to limit inappropriate opioid use and its corre-
sponding adverse effects, it has been suggested to utilize
medications aimed at alleviating neuropathic pain first
(Davison, 2019).

Recommended first-line agents for neuropathic pain in
the general population include antiepileptics (e.g.,
gabapentin), serotonin-norepinephrine reuptake inhibitors,
and tricyclic antidepressants (Dworkin et al., 2010).
Gabapentin is beneficial in neuropathic pain and often
used as first-line therapy; its use in kidney disease has been
discussed in previous sections. Another antiepileptic, car-
bamazepine, is effective for the management of neuropath-
ic pain, particularly trigeminal neuralgia, but has not been
studied in advanced kidney disease (Wiffen et al., 2014). It
undergoes extensive hepatic metabolism by CYP3A4 to an
active metabolite with similar efficacy, carbamazepine
auto-induces its own metabolism (Asconapé, 2014), and
careful monitoring for drug interactions and symptom
management is warranted. There is minimal renal elimina-
tion of carbamazepine, and experts suggest starting at 100
mg once or twice daily with appropriate dose adjustments
(Davison, 2019). Serotonin-norepinephrine reuptake
inhibitors (e.g., duloxetine) and tricyclic antidepressant
medications (e.g., amitriptyline) may be options for neuro-
pathic pain, and their use in kidney disease has been dis-
cussed previously.

In contrast, musculoskeletal or nociceptive pain occurs
as a response to damaging stimuli, and preferred pharma-
cologic treatment options include the use of acetamino-
phen and nonsteroidal inflammatory drugs (NSAIDs)
(DiPiro et al., 2020). Opioid analgesics should be consid-
ered only after documented failure of multiple classes of
medications for those with chronic pain. Table 5 presents a
listing of common pharmacological options used for pain
manatement. For mild pain, experts advocate for the use of
non-opioid agents, such as acetaminophen and NSAIDs.
Acetaminophen is the preferred agent because it does not
rely on renal metabolism or excretion (less than 5%)
(DiPiro et al., 2020; Wilcock et al., 2017). However, it is
recommended to be administered less frequently (i.e., 650
mg every 8 hours vs. every 4 to 6 hours) in patients with
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kidney failure (Koncicki et al., 2017) due to prolonged half-
life as a result of decreased renal elimination (Martin et al.,
1993). Systemic NSAIDs should be avoided in kidney dys-
function due to their vasoconstrictive and sodium retentive
properties, which can worsen underlying hypertension and
kidney function (Wilcock et al., 2017). Topical NSAIDs,
such as diclofenac, may be beneficial in treating localized
inflammation of the joints, such as in osteoarthritis pain
(ie., knees, hands), and topical NSAIDs are associated
with minimal systemic absorption (6%) (Derry et al., 2016;
Novartis, 1988); however, adverse events, such as gastroin-
testinal (GI) adverse events, may still occur. A Cochrane
Systematic Review reported fewer GI adverse events with
topical NSAIDs compared to oral formulations (17% vs
26%); however, the authors state that too few serious
adverse events occurred in the topical administration stud-
ies to allow for conclusions to be drawn (Derry et al., 2016).
Taken collectively for CM-KT, topical NSAIDs are likely
preferable to systemic NSAIDs due to more favorable car-
diovascular profile, but patients should be monitored for
GI symptoms. Current guidelines suggest concomitant
therapy with low-dose daily proton pump inhibitors or his-
tamine-2 receptor antagonists at maximum dose twice
daily (e.g., omeprazole 20 mg daily, famotidine 40 mg
twice daily) to prevent GI complications in select patients
(Lanza et al., 2009).

Opioid analgesics should be selected carefully in
advanced kidney disease because benefits may outweigh
the risks, which include overdose and addiction, and patient
and caregiver education is vital. Medication selection
should include a thorough review of potential drug interac-
tions, metabolism, and elimination to avoid toxicity (e.g.,
CNS depression, respiratory depression), and opioids
should be used in conjunction with non-opioid analgesics
and stimulant laxatives to prevent worsening constipation
(Crockett et al., 2019; Dowell et al., 2016; Murtagh, Chai et
al., 2007). Hydromorphone is attractive in the setting of
complex medication regimens as it undergoes rapid glu-
curonidation (rather than metabolism through the CYP
enzyme system) to hydromorphone-3-glucoronide, which
lacks analgesic activity but may contribute to adverse events
(e.g., confusion, neuroexcitation) (Babul et al., 1995).
Fentanyl may be considered at reduced doses and may be
preferable to morphine given the presence of two active,
renally-excreted metabolites with potential accumulation
and toxicity (i.e., sedation, respiratory depression) with the
latter (Koncicki et al., 2017). Fentanyl is primarily metabo-
lized through the liver to inactive metabolites, but there is
significant interpatient variability in analgesic doses, poten-
tially due to variations in CYP3A4 metabolism (Labroo et
al., 1997). Additionally, much of the pharmacokinetic data
available in kidney failure is drawn from IV administration
because the topical patch is not appropriate for manage-
ment of acute pain in opioid-naive patients (Koncicki et al.,
2017). Transdermal patches may be used once pain is rea-
sonably controlled and patients have met opioid-tolerant
criteria. Initially approved for opioid-tolerant patients with
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Table 5
Common Pharmacologic Options Used in Pain Management

Medication Active Metabolite?

Suggested Dose in Stage 5 CKD

Acetaminophen No 325 to 650 mg every 6 hours
NSAIDs No Avoid
Tramadol Yes 50 mg every 12 hours
Hydrocodone Yes — Hydromorphone Avoid
Yes — Morphone-3-G
Morphine glucuronide; morphone-6-G Avoid
glucoronide
Yes — Hydromorphone-3- .
Hydromorphone glucoronide If selected, use cautiously.
Fentanyl No Reduce by 25% to 5.0%.. Recommend Qor)sulting specialist
given wide inter-patient variations.
Reduce by 50% to 75%.
Methadone No Recommend consulting specialist given wide

inter-patient variations.

Sources: Davison, 2019; Koncicki et al., 2017; Labroo et al., 1997; Murtagh, Chai et al., 2007; Wilcock et al., 2017.

cancer pain, some experts suggest subcutaneous or trans-
mucosal fentanyl for acute breakthrough pain at reduced
doses (e.g., 50% reduction) in patients with renal impair-
ment with CrCl less than 10 mL/min (Murtagh, Chai et al.,
2007). Due to its lipophilicity, methadone results in signifi-
cant accumulation and is accompanied by significant vari-
ability in interpatient response; however, methadone is
used cautiously by some experts because it lacks active
metabolites and is not dependent on renal function for
excretion. As with other opioid medications, doses of
methadone should be tailored to the patient through close
follow up and slow dose adjustments.

Other opioid agents, such as tramadol, codeine, and
hydrocodone, while commonly used in patients without
CKD, are not recommended in patients with kidney dis-
ease (Koncicki et al., 2017). In a retrospective cohort study
of adult patients on hemodialysis (n = 140,899) conducted
by Ishida and colleagues (2018), all opioid analgesics were
associated with an increased hazard ratio for altered men-
tal status and certain agents, specifically hydrocodone, oxy-
codone, tramadol, codeine, and hydromorphone, which
were associated with significantly increased risk for fall and
fracture. Tramadol exerts analgesic activity through ago-
nism of u-opioid receptors and inhibition of norepineph-
rine. However, tramadol has a more potent, active metabo-
lite and is renally excreted, leading to prolonged half-life in
renal impairment, and if used, should be administered at
low doses at increased intervals (e.g., 50 mg every 12
hours) (Murtagh, Chai et al, 2007). However, some
experts suggest tramadol may be reasonable for use in
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moderate pain before escalating therapy to opioids
(Murtagh, Chai et al, 2007), and if selected, tramadol
should be used cautiously. Hydrocodone is another semi-
synthetic codeine derivative with active, renally excreted
metabolites, and there are limited data in kidney disease
and is not preferred (Murtagh, Chai et al., 2007). Due to
potential drug interactions and adverse effects, pharmaco-
logic options for pain management are relatively limited
for patients receiving CM-KF, and creation of an appropri-
ate treatment regimen requires careful consideration and
patient monitoring by knowledgeable prescribers.

Conclusion

In summary, patients with CM-KF experience a high
burden of symptoms, and many symptoms are often inter-
twined with or worsened by underlying comorbidities,
which makes medication selection challenging. Given that
patients with CM-KF rely heavily on medication strategies
for symptom management, medication selection and man-
agement require appropriate follow-up and monitoring by
all members of the health care team. There is an unmet
need for comprehensive medication management in these
complex patients, and the need will continue to grow as
the prevalence of kidney failure increases and more
patients select CM-KF. Nephrology nurses routinely com-
municate medication changes and provide assessments,
and nurses are well positioned to assist the interprofession-
al team in the provision of quality care for patients receiv-
ing CM-KF.
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