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Purpose of review

Among patients with kidney failure, home dialysis modalities, including peritoneal dialysis (PD) and home
hemodialysis (HHD) provide several individual and healthcare system benefits over in-center hemodialysis
(HD). Infection remains a major source of morbidity and mortality in this population, and a core outcome of
critical importance to patients, caregivers, and kidney health professionals. This narrative review provides
evidence-based measures for infection prevention among individuals receiving home dialysis, with a
particular emphasis on dialysis and access-related infections.

Recent findings
Patient and care partner education and training is an important and major theme for infection prevention in
home dialysis. In PD, identifying and managing modifiable risk factors for infections such as hypokalemia,

constipation, use of gastric acid suppressants, and domestic pets, along with the use of antimicrobial
prophylaxis, when indicated, can substantially reduce peritonitis risk. Reducing the use of central venous
catheters (CVC), and duration of CVC dependence is the most effective means of prevention of HD access-
related bloodstream infections in individuals receiving HHD. For arteriovenous fistula cannulation, rope
ladder technique is associated with lower risk of infection compared to buttonhole cannulation.

Summary

Developing and instituting a well structured and evidence-based patient training and education program
within home dialysis units is the most important measure in preventing and reducing dialysis and access-
related infections. Kidney care providers should be familiar with different infection risk factors among

individuals receiving home dialysis.
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INTRODUCTION

Home over center-based dialysis modalities, includ-
ing peritoneal dialysis (PD) and home hemodialysis
(HHD), offer several benefits to individuals with
kidney failure, particularly with respect to improve-
ments in quality of life and patient autonomy [1-4].
In addition, in many countries, these modalities are
more cost effective than in-center hemodialysis
(ICHD) [5,6]. However, infections remain a leading
cause of morbidity and mortality in individuals
receiving home dialysis. Previous studies have
reported that dialysis patients have an up to 100-
fold increase in age-adjusted risk of death from
infection, as compared to general population [7].
This highlights the critical importance of infection
prevention and early identification and treatment of
infection to reduce infection-related morbidity and
mortality in this group of patients.

Peritoneal dialysis associated peritonitis is a
major source of hospitalization events, added treat-
ment costs, and is the primary cause of premature
transition to ICHD [8,9]. As a result, PD-related
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infection has been identified as a core outcome of
critical importance to patients, caregivers, and kid-
ney health professionals in the multistakeholder
SONG (Standardized Outcomes in Nephrology) PD
initiative [10]. In individuals treated with HHD,
infections are a leading cause of hospitalizations,
responsible for as high as 36% of all HHD-related
hospitalizations [11].

Home dialysis-related infections are often due to
the dialysis access, including the arteriovenous (AV)
access or central venous catheter (CVC) for HHD, or
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Home dialysis

KEY POINTS

o Dialysis and access-related infections are a leading
cause of morbidity and mortality in individuals
receiving home dialysis.

e Patient education, training, and retraining are all
essential key components in preventing and reducing
infection rates in home dialysis patients.

e Antibiotic prophylaxis, when indicated is an important
strategy to reduce peritonitis risks following certain
events/procedures.

e In peritoneal dialysis, hypokalemia, constipation, use of
gastric acid suppressants, and domestic pets are
modifiable risk factors for peritonitis.

e In home hemodialysis, rates of catheter-related blood
stream infections can be significantly reduced by
reducing the use of hemodialysis catheters, and
duration of catheter dependence. For arferiovenous
fistulas, rope ladder cannulation is associated with
lower risk of infection compared to
buttonhole technique.

the PD catheter. Of note, peritonitis may or may not
be access-related. Preventing and reducing dialysis
and access-related infections in home dialysis starts
by developing and instituting a robust patient

training and education program, focusing on differ-
ent infection prevention measures, including access
care, hand hygiene, and early recognition of infec-
tion. Such a program should include a motivated
and multidisciplinary stakeholder team comprising
nephrologists, nurses, social workers, pharmacists,
microbiologists, technicians, and access operators,
along with the engagement of patients and patients’
care partners.

This review provides evidence-based measures
for infection prevention in home dialysis patients,
focusing on the prevention of home dialysis-related
infections with a particular emphasis on access-
related and exit-site infections (Fig. 1).

THE ROLE OF PATIENT TRAINING AND
EDUCATION ON INFECTION PREVENTION
IN HOME DIALYSIS

Successful patient training is a key component in pre-
venting infections in home dialysis. Ensuring high-
quality training on optimal and aseptic PD and HHD
technique for patients and care partners is a crucial
strategy to reduce infection rates in home dialysis. Such
a strategy must consider the interplay between what
content to present including didactic and skills-based
content, optimal methods of delivery, how to evaluate
successful learning and implementation, and assess

%.! Infection Prevention Measures in
PD

* Prophylactic antibiotics:
Prior to PD catheter insertion
Prior to lower endoscopy
Prior to gynecological procedures
Following wet contamination
Topical antibiotics at exit-site
* Antifungal prophylaxis when antibiotics are prescribed.
* Management of hypokalemia (maintain serum
potassium between 4-5 mEq/L).
* Avoidance of histamine-2 receptor antagonists use.
¢ Adequate training on optimal PD technique, and
patients counseling on risks related to domestic pets.

* Patient education on vascular access care, hand hygiene,

* Exit-site antiseptic solution (chlorhexidine, or povidone-

* Topical antibiotic ointments (mupirocin or polysporin).

* Rope ladder AV fistula canulation technique is preferred, if

Infection Prevention Measures in
HHD

i

* Reduce catheter use and duration of catheter-dependence.

and signs of infection.

iodine and alcohol.

feasible.

FIGURE 1. Infection prevention measures in home dialysis.
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ongoing competency. Previous studies have shown
that poor adherence to an aseptic PD exchange and
HHD technique are associated with a higher risk of
infections [12-14]. The International Society for Peri-
toneal (ISPD) recommends that each PD program
should have a well structured training syllabus that
is followed in teaching the patient the procedure, and
assessing patient’s skills and technique [15]. Such train-
ing on PD technique should begin in preparation for
PD, continue at PD initiation and be assessed and
reinforced on a regular basis, particularly following a
sentinel event. Such events may include: an infection
episode, prolonged hospitalization, a period of PD
therapy interruption, or changes in environment, care
partner, PD equipment or connectology.

Of note, The Targeted Education ApproaCH to
improve Peritoneal Dialysis outcomes (TEACH-PD)
is large ongoing open-label, multicenter, binational,
cluster-randomized controlled trial, aiming to pro-
vide high-certainty evidence on the impact of a
standardized and structured PD training curriculum
for PD nurse trainers and patients in reducing PD-
related infections. The primary study outcome of
TEACH-PD is the time to the first occurrence of any
PD-related infection [16™"].

Individuals trained for HHD often require a
longer duration of training (8-12weeks) compared
to PD. Education on different infection prevention
measures, including access care, aseptic protocols,
and early recognition of signs of infection constitute
a major part of such training. Of note, a recent study
examined the impact of different patients’ learning
styles (visual, aural, reading-writing, and kines-
thetic) on the risk of adverse events in newly trained
home dialysis patients. The study demonstrated that
visual learning was shown to be associated with
lower adverse events, including infections within
the first 6 months of training completion [17].
Training should often be individualized and may
require an adaptive approach considering tailored
teaching approaches for various learning styles.
Lastly, having a well structured home visit program,
including home visit audits for home dialysis
patients could provide additional support for
patients and identify and mitigate different infec-
tion risks related to the treatment environment or
technique [18,19].

INFECTION PREVENTION MEASURES IN
PERITONEAL DIALYSIS

Infection prevention at the time of PD
access placement

Prior to initiation of PD treatment, and at the time of
PD catheter insertion, the rate of early catheter-
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related Gram-positive peritonitis can be substan-
tially reduced by the administration of perioperative
systemic antibiotics, supported by a systematic
review of four randomized, controlled trials (RCTs)
[15,20]. The choice of these systemic antibiotics
includes either a first-generation cephalosporin or
vancomycin, which should be selected based on
local microbiology patterns of antimicrobial resist-
ance. In terms of PD catheter type, although pre-
vious studies have found similar risk of catheter-
related infection with use of straight versus coiled
tip catheters, the use of double cuff PD catheter has
been demonstrated to reduce peritonitis risk, partic-
ularly Staphylococcus aureus peritonitis in a large pan-
Canadian retrospective observational study involv-
ing 4247 PD incident PD patients [21]. Although
note widely popular, PD catheter embedment tech-
nique is used in some centers. Embedded catheters
were initially designed to heal in a sterile environ-
ment with the assumption that they would be asso-
ciated with a reduction in biofilm formation and risk
of infection. However, studies have suggested that
infection risk is not significantly different between
embedded and nonembedded catheters. Exit-site
infections may be higher owing to the fact the exit
site will require to be externalized, yet further stud-
ies are required [22].

With regards to different PD catheter placement
techniques, risk of early infection was shown to be
higher in a recent multicenter study for the United
Kingdom with the use of surgical technique, com-
pared to medical (percutaneous) insertion [23"].
Moreover, in a recent systematic review that
included both RCTs and observational studies, the
risk of exit-site infections was shown to be lower
(with low certainty evidence) with the use of percu-
taneous PD catheter insertion compared to surgical
(open or laparoscopic) technique [24]. However, the
studies from this systematic review were con-
founded, and the surgical group included the open
approach, which is becoming less of a standard of
care compared to use of an advanced laparoscopic
technique. Given such uncertainty, and as sug-
gested by the ISPD, the choice of PD catheter type
and placement technique should be left to shared
decision-making between the individual clinician
and patient and may often be dictated by local
resources [25].

Of note, the location of the exit site should be
carefully chosen prior to catheter insertion with the
patient in multiple (included the seated) position.
The exit site’s location should allow the patient to be
able to see and clean the exit site, and to avoid
potential trauma to the catheter. In certain circum-
stances, such as morbid obesity, or intestinal stomas,
alternative, distant PD catheter exit-site locations,
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such as upper abdominal or presternal should be
considered [26]. Yet, extended catheters with remote
exit-site locations were shown to be associated with
higher rates of catheter loss and should be only
attempted when conventional lower abdominal sites
are not feasible [27].

In all cases, sutures should be avoided at the PD
catheter exit site to minimize risks of infection [26].
Following the insertion of the PD catheter, the exit
site should be covered and dressing to be left intact for
7 days unless soiled in order to immobilize the cath-
eter, promote healing, and reduce infection risks.

The role of antimicrobial prophylaxis

Antibiotic prophylaxis in is an important strategy to
reduce peritonitis risks following certain proce-
dures. In addition to the role of systemic antibiotics
prior to PD catheter insertion (discussed earlier),
prophylactic antibiotics are also recommended
prior to lower endoscopy and prior to gynecological
procedures, given the increased risk of peritonitis
followings these procedures [15]. Of note, PD fluid
should be drained prior to colonoscopy and gyne-
cological procedures to keep the abdomen empty.
There is insufficient evidence regarding the role of
prophylactic antibiotics prior to upper endoscopy.
Such decision should be individualized (patient’s
age and number of endoscopic biopsies may be
predictive of peritonitis risk) [28]. Despite reported
cases of peritonitis, particularly streptococcal viri-
dans peritonitis following dental procedures, anti-
biotic prophylaxis may not be practical approach
given that toothbrushing was shown in some stud-
ies to have greater risk of developing bacteremia

than tooth extraction [29]. As a result, antibiotic
prophylaxis prior to dental procedures is no longer
recommended in the most recent ISPD guidelines
[15]. The type of the procedure/event and prophy-
lactic systemic antibiotic choices are summarized in
Table 1.

Another important infection prevention meas-
ure is the administration of prophylactic antibiotics
following a wet contamination of the PD system. A
wet contamination refers to any external exposure
of PD fluid during the PD procedure outside of what
should be a completely closed system. This includes
leaking from dialysate bags, leaks in the tubing, the
PD catheter, or transfer set, and/or breach of aseptic
technique during the exchanges being performed.
In a single-center study of 548 episodes of touch
contamination in Hong Kong among which 302
were wet contamination events, peritonitis occurred
in 5.6% of these episodes [30]. Patients should be
instructed to seek advice immediately from their PD
unit if the sterility of the PD exchange has been
compromised. In this case, administration of a sin-
gle dose of intraperitoneal (IP) cefazolin to cover
Gram-positive organisms should be considered [15].
However, for patient convenience, and to balance
the risk of not reporting such incidence by patients,
it is reasonable alternative to provide patients with
oral antibiotics for self-administration at home
when wet contamination is suspected as a clear
and direct consequence of breach in technique with
no suspicion of an ongoing source from PD catheter
or transfer set injury.

Fungal peritonitis carries the highest risk of hos-
pitalization, PD catheter removal, hemodialysis
transfer, and mortality [8]. Prior antibiotic treatment

Table 1. The type of procedure/event and prophylactic systemic antimicrobial choice in PD patients

Procedure/events

Choice of prophylactic antionbioc

PD catheter insertion

Lower endoscopy

Intravenous firstgeneration cephalosporin or vancomycin immediately prior to catheter placement

Intravenous cephalosporins (ceftriaxone or ceftazidime), amoxicillin—clavulanate, ampicillin—

sulbactam, ampicillin plus aminoglycoside
Alternative oral antibiotic prophylaxis option may include ampicillin 1000 mg, ciprofloxacin
500 mg and/or metronidazole 250 mg 1 to 2 h before colonoscopy

Gynecological procedures

3 days
Upper endoscopy
Dental procedures No longer recommended
Wet contamination

Systemic antibiotics (for peritonitis
or any other indication)

Intravenous cefazolin or ceftriaxone before the procedure or oral cefadroxil 500 mg once daily for

No standardized recommendation

Single dose of intraperitoneal cefazolin

oral nystatin 500 000 units, 4 times per day for the entire duration of antibiotic therapy plus
1 week following antibiotic discontinuation.

Alternative option may include oral fluconazole (200 mg every 48 h)

PD, peritoneal dialysis.
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for peritonitis (or any other indication) is an impor-
tant risk factor for fungal peritonitis, as antibiotic use
can disrupt the normal bowel flora, promoting
enteric fungal overgrowth [31,32]. As a result, anti-
fungal prophylaxis in patients receiving antibiotics is
an important measure to prevent fungal peritonitis
and is part of the ISPD peritonitis prevention guide-
lines (evidence level 1B), supported by two RCTs and
a systematic review [15,33-35]. Generally, oral nys-
tatin (500 000 units, 4 times per day for the entire
duration of antibiotic therapy plus 1 week following
antibiotic discontinuation) is the preferred agent
given the low cost, safety profile, and its strong
evidence base in preventing antibiotic-associated
fungal peritonitis [33,36]. However, in immunocom-
promised patients and those on multiple broad-spec-
trum antibiotics, escalation to fluconazole or other
antifungals can be considered [34]. Yet, the benefit of
using fluconazole should be balanced against the
potential risk of systemic adverse effects, drug inter-
actions, and the development of resistant strains. It
should be noted that consideration for fungal pro-
phylaxis needs to be taken in the context of baseline
rates of fungal peritonitis.

Avoiding hypokalemia

Persistent hypokalemia has been recently shown to
be an important modifiable risk factor for PD peri-
tonitis. Data from the international Peritoneal Dial-
ysis Outcomes and Practice Patterns Study (PDOPPS)
has demonstrated that persistent hypokalemia for
4 months is associated with 80% higher subsequent
peritonitis rates [37]. This was consistent with
another propensity-matched score study from Bra-
zil, demonstrating higher infection-related mortal-
ity and peritonitis risk in PD patients with
hypokalemia [38]. Dietary intervention and potas-
sium replacement are therefore warranted to miti-
gate such risks. Moreover, in a recent multicenter
randomized controlled trial, the efficacy of potas-
sium supplementation in individuals receiving PD
was examined. Among 167 patients with time-aver-
aged serum potassium concentrations of 3.33
+0.28mEq/l, 85 were assigned to receive proto-
col-based treatment (titratable dose of oral potas-
sium chloride to maintain serum potassium of 4-
5SmEq/l), and 82 patients to receive conventional
(reactive) supplementation when the serum potas-
sium fell below 3.5 mEq/l. Over a median follow-up
time of 401 (interquartile range, IQR, 315-417) days,
the protocol-based group had a significantly lower
hazard of peritonitis (hazard ratio, HR, 0.47 [95%
confidence interval (CI), 0.24-0.93]), and a longer
median time to first peritonitis episode compared to
the reactive treatment group (223 [IQR, 147-247]
versus 133 [IQR, 41-197] days, P=0.03) [39].
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Bowel hygiene and the use of gastric acid
suppressants

Factors such as constipation, and the use of gastric
acid suppression have been shown to increase the
risk of enteric peritonitis [40,41]. In a recent study
from the PDOPPS, the risk of enteric peritonitis was
shown to be higher among gastric acid suppressants
users [42"]. Of note, the latest ISPD guidelines sug-
gest to avoid the use of histamine-2 receptor antag-
onists in PD patients [15]. In addition to the role of
laxatives in maintaining the efficacy of PD treat-
ment and preventing flow dysfunction, observatio-
nal data have suggested that the regular use of
lactulose was associated with lower rates of perito-
nitis, highlighting the need of having bowel routine
protocols in place [43].

Domestic pets

Patients should be asked if domestic pets are kept at
home, as this can increase the risk of peritonitis.
Cases of peritonitis due to certain organisms, such as
Pasteurella multocida, which is known to colonize the
upper respiratory tract in most cats and dogs are well
reported [44-48]. In a recent study from the
PDOPPS, patients who owned both cats and dogs
were shown to have an increased risk of peritonitis
compared to patients with cats only, or those with-
out pets [497]. in a study from the French Language
Peritoneal Dialysis Registry (RDPLF), the outcomes
of patients who experienced cat-related peritonitis
(n=>52) were compared with a group of 208 matched
patients who experienced peritonitis due to other
causes. There was no significant difference between
the two group in terms of mortality and HD transfer
rates [50"]. Given that automated PD (APD) requires
more equipment (tubing, cycler) than continuous
ambulatory peritoneal dialysis (CAPD), it could be
hypothesized that patients on APD might be at
particular higher risk of cat-related peritonitis than
those using CAPD. Taking together, owning pets
should not be a contraindication to PD, but patients
should be educated about the importance of adher-
ing to a strict hand hygiene after handling pets.
Ideally, domestic pets should not be allowed in
the room when PD exchanges are performed, and
where the PD machine, solutions, and equipment
are stored.

INFECTION PREVENTION MEASURES IN
HOME HEMODIALYSIS

Access type and risk of infection risks

Bloodstream infections remain a major source of
morbidity and mortality in the HD population, with
most of these infections being related to the vascular
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access, particularly the use of a CVC. As a result,
reducing catheter-related blood stream infections
(CRBSI) in HD patients has been identified as a
national priority by the US department of health
and human services, leading the Centers for Medi-
care and Medicaid Services (CMS) to incorporate
reporting of bloodstream infections to the National
Healthcare Safety Network (NHSN) by all HD facili-
ties in the states. Future mandating of such report-
ing for those receiving HHD should be considered.

Among ICHD patients, the incidence of bacter-
emia and the risk of infection-related hospitaliza-
tion and mortality are substantially higher in
patients using tunneled catheters, as compared to
those who have either AV fistulas or grafts [51-53].
In HHD patients, although infection risks were not
examined, CVC-use was also associated with higher
risk of death and transfer off home dialysis, com-
pared to AV fistula use in a large Canadian registry-
based study [54].

The most effective means of prevention of CRBSIs
is reducing the use of catheters, and the duration of
catheter dependence. Of note, the fear of self-cannu-
lation and needle dislodgment were identified as a
major HHD patient-perceived barrier to the use of AV
access [55]. Addressing this barrier by standardized
education and training might help in reducing rates
and duration of catheter use in HHD patients. Gen-
eral CRBSI prophylactic measures should be followed
similar to those as endorsed in conventional HD
patients. This includes adequate education on vas-
cular access care, hand hygiene, risks related to cath-
eter use, and recognition of signs of infection.
Although previous meta-analyses have demonstrated
a significant reduction in CRBSI with the use of
prophylactic antimicrobial locking solutions, this
practice has not been widely adopted [56]. This is
related to concerns regarding the potential develop-
ment of antimicrobial resistance with the prolong use
of antimicrobial locking solutions.

Method of arteriovenous fistula cannulation

Although AV fistulas are associated with lower infec-
tious complications compared to CVCs, the risk of
infection may vary depending on the choice of
fistula cannulation technique. Rotating needle
placement sites (rope ladder technique) is the most
frequently used cannulation method in dialysis
facilities, and is the recommended cannulation
technique for AV fistulas by the kidney disease out-
comes quality initiative (KDOQI) guidelines [57].
Although a constant site technique using blunt
needle, commonly known as the buttonhole tech-
nique was preferred by some HHD patients because
of ease of cannulation and reduced pain, there is
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now a trend to move away from this technique,
given the higher rates of infectious events with
buttonhole compared with rope ladder cannulation
[58-60]. In an Australian retrospective study that
included 90 consecutive HHD patients, the use of
buttonhole cannulation was associated with a sig-
nificantly higher rate of AVF infections (incidence
rate ratio, 3.85; 95% confidence interval, 1.66 to
12.77; P=0.03), as compared with rope ladder tech-
nique [61]. This was consistent with a systematic
review of 15 studies in HD patients showing approx-
imately threefold higher infection risk with button-
hole cannulation compared with the rope-ladder
technique [61]. However, buttonhole cannulation
may be considered in certain circumstances, partic-
ularly in patients who have limited area for needle
cannulation and with education on optimal aseptic
technique. This includes the use of separate blunt
needle for each buttonhole site, ensuring the scab in
completely removed, cleaning the cannulation area
with antiseptic solutions, and applying antimicro-
bial ointment following needle removal.

EXIT-SITE CARE OF PERITONEAL
DIALYSIS AND CENTRAL VENOUS
CATHETERS

Infection at the PD catheter exit-site, defined as the
presence of purulent discharge, with or without
erythema of the skin is a major concern in patients
receiving PD given the increased risk of subsequent
tunnel infection, peritonitis, and catheter loss
[62,63]. Exit-site infections (ESI) are often caused
by organisms such as coagulase-negative Staphylococ-
cal species, Staphylococcus aureus, and Pseudomonas
aeruginosa [64]. In addition to the role of patient
training and education, having PD catheter exit-site
care protocol in place is a necessary measure to reduce
ESI rates. Generally, exit-site should be cleansed at
least twice weekly, and after shower using either
antibacterial soap, nonantibacterial soap, chlorhex-
idine, povidone-iodine, or sodium hypochlorite [65].
Of note, no cleansing agent has been shown to be
superior to another for the prevention of ESI [25].
Additionally, the daily topical application of anti-
biotic ointment or cream, including either mupiro-
cin or gentamicin to the catheter exit site is
recommended to prevent catheter-related infection
[25]. In a meta-analysis examining the benefit of
mupirocin prophylaxis, the risk of Staphylococcus aur-
eus ESI was reduced by 62% among those using
mupirocin [66]. In general, the use of local antibiotic
cream/ointment should be accompanied by surveil-
lance for antimicrobial resistance. Although genta-
micin has been shown to be as effective as mupirocin
in reducing Staphylococcus aureus ESI, and an effective
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prophylactic agent for Pseudomonas species, there are
ongoing concerns regarding gentamicin resistance,
and the possibility of the development of certain
atypical organisms [67-69].

For HHD, patients should be instructed to
change catheter dressing with each HD treatment,
with chlorhexidine being the preferred exit-site
antiseptic solution [70,71]. if chlorhexidine cannot
be used (e.g., sensitivity, allergy), povidone-iodine
and alcohol remain effective alternatives [72]. in
terms of exit-site dressing type, either sterile gauze
or transparent, semipermeable dressing can be used,
given the comparable outcomes of both dressings in
respect of exit-site colonization and CRBSIs risks
[73]. Although the routine application of topical
antibiotic ointments, including mupirocin or poly-
sporin triple antibiotic ointment at the catheter
exit-site can significantly reduce the risk of CRBSIs,
this practice should be based on local infection rates,
given the concerns of emergence of resistant strains,
particularly with use of mupirocin [74,75].

CONCLUSION

Infections in home dialysis patients are associated
with significant morbidity, mortality, added treat-
ment costs, and hospitalization events. Having a
well structured and evidence-based patient training
and education program is an important key compo-
nent in preventing and reducing infection rates in
home dialysis. Antibiotic prophylaxis, when indi-
cated, can substantially reduce peritonitis risk and
dialysis access-related infections in home dialysis
patients. Of note, ongoing infection prevention
efforts in patients receiving home dialysis should
also be accompanied by antimicrobial stewardship
given the growing evidence to support the role of
antimicrobial stewardship programs in reducing
infection-related adverse events, treatment costs,
and antimicrobial resistance rates. In this regard,
the Centers for Disease Control and Prevention
(CDC) core elements of antimicrobial stewardship
may provide a set of key principles to improve anti-
biotic use and advance patients’ safety and improve
outcomes [76]. However, an important gap that was
identified while conducting this review is the
absence of clear evidence for antimicrobial steward-
ship in home dialysis. Given the heavy use of ther-
apeutic and prophylactic antibiotics in patients on
home dialysis, considerations should be given for
future and analogous antimicrobial stewardship
efforts in home dialysis.
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