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atients on hemodialysis are hospitalized on average twice per
year for a total of 14 days annually (Brophy, Daniel, Gitlin, &
Mayne, 2010). As renal function progresses toward CKD Stage 5, the rate
of hospitalizations tends to increase
(U.S. Renal Data System [USRDS],
2010). End stage renal disease
(ESRD) is a predictor of re-hospitalization within 30 days of hospital discharge ( Jencks, Williams, & Coleman,
2009).
Patients on dialysis are commonly
affected by a multitude of clinical
problems that require assessment and
continuous monitoring, including
anemia, mineral and bone disorder
(MBD), malnutrition, inflammation,
vascular access-related infection, and
volume management. Many of these
conditions tend to be overlooked or
given a low priority during hospitalization and require intense efforts to
restabilize following a hospitalization
(Chan, Lazarus, Wingard, & Hakim,
2009; Plantinga & Jaar, 2009).
Medication errors (such as omissions,
duplications) are highly likely to
occur during the transition period
between outpatient dialysis centers
and hospitals (Cornish et al., 2005;
Lewis et al., 2009).
Care coordination, planning, communication, and education are at the
core of basic nursing standards of care
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Patients on hemodialysis are hospitalized often and are vulnerable to deterioration of
health during and after hospitalization. Lack of care coordination between hospital and
outpatient dialysis facilities is a contributing factor. Proactive interventions to improve
care coordination and the critical role nurses can play before, during, and after hospitalization are discussed.

Goal
To provide an overview of the management of patients on hemodialysis before, during, and after hospitalization.
Objectives
1. List proactive interventions by dialysis staff to improve care coordination of a
patient on hemodialysis before, during, and after hospitalization.
2. Explain how poor care coordination and lack of effective communication can hinder a patient’s recovery time during and after hospitalization.
3. Describe key programs currently being implemented that have shown success in
providing optimal care for the patient on hemodialysis before, during, and after
hospitalization.
(American Nurses Association [ANA],
2010). They are also described as competencies in the American Nephrology
Nurses’ Association (ANNA) Nephrology Nursing Scope and Standards of
Practice, 7th edition (Gomez, 2011).
Standard 5a – Coordination of Care
explains the nurse “communicates the
plan with other healthcare providers,
the healthcare consumer, family, and
system through written documentation

and verbal communication, as necessary, during transitions in care;”
“advocates for the delivery of dignified
and humane care by the interdisciplinary team;” and “documents the coordination of care” (Gomez, 2011, p. 22).
Nephrology nurses have the skills,
experience, and opportunity to lead
successful transitions between sites of
care. Successful nursing strategies are
discussed in this article.
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Transitions in Care Between
Hospitals and Dialysis Facilities:
Medications
Case Study: Mr. C, a 75-year-old
male patient on dialysis, suffers a myocardial infarction (MI) and is hospitalized.
The dialysis facility is called by the family
and informed that the patient is in the hospital. While in the hospital, Mr. C remembers today is his dialysis day and expresses
concern to the hospital staff. He has not
been seen by a nephrologist, and is concerned about whether the hospital staff
will know his dialysis routine. He has also
noticed he has been receiving some new
medications that he was not taking at
home and does not recall receiving his erythropoietin stimulating agent (ESA) or
phosphate binder.
Sound familiar? How often have
you heard patients tell you upon their
return from a hospital stay that they
have a new medicine but do not
know what it is called or why a medication change was made? Medication omissions and duplications can
occur during hospitalizations. In a
prospective study of patients admitted
to a general internal medicine unit,
54% (81 patients out of 151 admissions) had at least one unintended
medication discrepancy, of which
39% were deemed potentially harmful. The most common discrepancy
(46%) was the omission of a routinely
used drug (Cornish et al., 2005).
Communication gaps contribute to
the high rate of medication errors
during hospitalization. Considering
the large number of medications
taken by patients on hemodialysis (11
per day in one study [Chiu et al.,
2009]), these communication gaps
may particularly affect them. While
medication reconciliation is a difficult
task, it requires proactive collaboration between the patient, caregiver,
and healthcare team.
Case Study (cont.): Mr. C’s discharge
summary includes several new medications
the patient was not taking before the hospital admission and contains no mention
of a few medications he was taking before
the hospitalization. The dialysis facility
has not received any communication from
the hospital discharge planner. Upon
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arriving home from the hospital, Mr. C is
confused about what medications he
should or should not be taking.
Poor care coordination and lack of
effective communication regarding
hospital discharge may contribute to
medication errors following a patient’s return to the dialysis facility.
Delayed and incorrect discharge summaries are a common occurrence. In
a review of 73 studies, it was found
that 66% to 88% of patients visited
their primary care physician before
the physician had received the
detailed discharge summary, forcing
the physician to make clinical decisions based on limited documentation
and to rely on the patient for additional information. Medications at
discharge have been shown to be
missing from up to 40% of discharge
summaries (Kripalani, LeFevre et al.,
2007). Changes to the medication regimen, the rationale for the changes,
and whether the changes are intended
to be temporary or permanent are
often not documented in the discharge summaries (Cua & Kripalani,
2008).
Just prior to discharge, patients are
often presented with large amounts of
information. Patients’ comprehension
may be over-estimated due to transient or persistent cognitive impairment (Chen, Chiu, Chen, Cheng, &
Huang, 2010; Ehlenbach et al., 2010),
as well as anxiety related to their condition. There may not be adequate
opportunities for patients or caregivers to ask questions; thus, patients
may return home from the hospital
without an accurate and comprehensive understanding of their condition
and treatment regimen, which can
also contribute to medication errors
(Cua & Kripalani, 2008).

Interventions to Improve
Coordination of Care and Patient
Transitions Before, During,
And After Hospitalization
Case Study (cont.): Upon Mr. C’s
return from the hospital to the dialysis
facility, he was greeted by the nursing team
assigned to his care. He discussed his con-

dition in detail with the nurse practitioner and his primary care nurse. Blood studies were ordered to assess the status of his
anemia and mineral bone disorder. The
nurse practitioner contacted the hospital
case manager to obtain a more detailed
account of the patient’s clinical course and
initiated a medication reconciliation
process. The patient and his caregiver (his
grandson) participated in “coaching sessions” in which they were encouraged to be
actively engaged in disease self-management.
Timely and proactive planning to
optimize patient care and minimize
risk of oversights can improve patient
outcomes after hospitalization (see
Table 1). A simple acronym, SEVEN,
can be utilized that highlights the timing and important nursing actions:
Seven-day target, Evaluate data,
Validate orders, Educate patients,
and Nursing assessment and interventions (see Figure 1).

Reconciliation of Medication
Lists
Reconciliation of medication lists
is key to reducing the risk of adverse
drug effects, inadvertent therapy
duplications, and harmful drug interactions. Transitions from the dialysis
unit, to the hospital, and back to the
dialysis unit require interventions to
improve reconciliation processes.
Select suggestions are listed below
(Agrawal & Wu, 2009; Boockvar et
al., 2004; Cua & Kripalani, 2008;
Plantinga & Jaar, 2009).
• Prior to hospitalization, patients
carry a complete medication list
at all times in which the purpose
and dosing of each medication is
noted. This list helps create a
complete and accurate prior medication history. The list can be
printed out from the dialysis documentation system, prepared as a
handwritten list, or written in the
patient’s notebook/journal. The
list can also be placed on a flash
drive that the patient or staff can
update.
• During hospitalization, discrepancies between new orders and
prior medications are identified
and explained to the patient and
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Table 1
Assessment and Interventions by Dialysis Staff for Before, During, and After Hospitalization
Factor

Before Hospitalization

During Hospitalization

Malnutrition
Inflammation
Dry Weight
Volume Status

Assessment:
• Blood pressure (BP), weight and
volume status, albumin,
normalized protein catabolic rate
(nPCR), appetite
Intervention:
• Adjust and challenge dry weight
as indicated
• Educate patient:
• Self-assess volume status
• Diet – Limit salt and fluid
• Obtain dietary consult
• Administer nutritional
supplements

Assessment:
• Assess patient’s weight
and volume status

Assessment:
• Review discharge summary
• BP, weight, and volume status,
albumin, appetite

Intervention:
• Adjust and challenge dry
weight as indicated
• Initiate nutritional consult

Intervention:
• Adjust and challenge dry weight as
indicated
• Re-educate patient:
➤ Self-assess volume status
➤ Diet – Limit salt and fluids
• Review and update Comprehensive
Care Plan during interdisciplinary
care conference

Care
Coordination

• Communicate patient’s current dry weight and nutritional plan
• Communicate with patient and family during hospitalization

Infection

Assessment:
• Signs and symptoms of
infection: skin, feet, access, oral
cavity, vital signs, complete
blood count (CBC), blood
cultures
• Presence of permanent access
Intervention:
• Develop plan for permanent
access
• Begin treatment of infection and
monitor response

After Hospitalization

Assessment:
• Evaluate infection and
monitor response to
treatment

Assessment:
• Review discharge summary
• Monitor response to therapy and
resolution of infection

Intervention:
• Continue or begin therapy
• Initiate access plan

Intervention:
• Complete antibiotic therapy and
obtain surveillance cultures as
indicated
• Assist patient access plan follow up
• Review and update comprehensive
care plan during interdisciplinary
care conference

Care
Coordination

• Communicate patient’s history, current antibiotic and treatment plan, and access plan
• Communicate with patient and family during hospitalization

Anemia

Assessment:
• Signs and symptoms of anemia:
vital signs, fatigue, weakness,
CBC, iron profile
• Causes: blood loss,
inflammation, infection,
co-morbid conditions

Assessment:
• Identify outpatient anemia
management therapy

Assessment:
• Review discharge summary
• Obtain result of last Hb predischarge
• Check Hb/iron status posthospitalization

Intervention:
• Monitor patient’s response to
and need to adjust anemia
management therapy

Intervention:
• Continue therapy with
ESA and monitor
response

Intervention:
• Adjust therapy with ESA and Iron
• Consider use of longer acting ESAs
or change in method of
administration (IV to SQ)
• Review and update comprehensive
care plan during interdisciplinary
care conference

Care
Coordination

• Reconcile current orders for ESA and iron supplementation with (outpatient or inpatient) order and with
current Hb level and iron profile
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Table 1 (continued)
Assessment and Interventions by Dialysis Staff for Before, During, and After Hospitalization
Factor
Medications

Before Hospitalization

During Hospitalization

After Hospitalization

Assessment:
• Check patient’s medication
bottles monthly
• Patient’s understanding of
medication and purpose

Assessment:
• Compare outpatient
medications to current
medication, noting
discrepancies

Assessment:
• Reconcile medication list from
discharge with dialysis medication
list
• Review discharge summary
• Assess patient’s understanding of
medication changes

Intervention:
• Supply patient with updated list
of medications and purpose
• Educate and empower patient to
take charge of medications

Intervention:
• Reconcile medication list
throughout hospitalization
• Communicate with
patient/family additions or
deletions to current
medications and reason

Intervention:
• Give patient updated list of
medications, educate and highlight
additions and deletions
• Review and update comprehensive
care plan during interdisciplinary
care conference

Care
Coordination

• Communicate current medication list
• Reconcile differences, highlight changes, and educate patient
• Communicate with patient and family during hospitalization

Mineral and
Bone Disorder
(MBD)

Assessment:
• Calcium, phosphorous, iPTH,
evidence of hyperphosphatemia,
and diet

Assessment:
• Compare outpatient
medications to current
medication

Assessment:
• Review discharge summary
• Assess changes in calcium,
phosphorus, iPTH, appetite
• Assess patient’s understanding of
medication changes

Intervention:
• Educate and empower patients
to take charge of phosphate
binders
• Educate patient:
• Diet
• Consequences of MBD

Intervention:
• Communicate medication
changes to patient/family

Intervention:
• Give patient updated list of
medications, educate, and highlight
additions and deletions
• Review and update comprehensive
care plan during interdisciplinary
care conference

Care
Coordination

•

•
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• Communicate current medications
• Reconcile differences, highlight changes, and educate patient

caregiver. An explanation of why
a medication was changed or
replaced with another is done
both orally and in writing to avoid
patient/caregiver confusion.
Reconciliation of medication lists
occurs throughout hospitalization
(especially during transitions in
care, such as transfer to another
department) and as close to discharge as possible.
Upon the patient’s return to the
dialysis facility after a hospitalization, medication lists from the discharge summary are reconciled
with the dialysis facility list to confirm there are no duplicate thera-

pies and to address any discrepancies between medications or
doses administered during the
hospital stay.

Improvement of
Communication Practices
Improvements in care coordination are as easy as using a fax alert
system to facilitate communication
between the hospital and dialysis unit.
Other tactics include obtaining access
to hospital-based computer systems
for read-only information, e-mail
communication, daily or weekly conference calls with the hospital case
manager, and coordinated discharge

rounds with specific staff caring for
the patient. Developing a relationship
with acute care nurses for discussion
of patient cases allows the nurse in the
dialysis unit to keep abreast of how a
patient is progressing and to prepare
for issues on which to follow up when
the patient returns. Calls to the
patient or his or her family by the
dialysis staff during the hospitalization also helps keep the dialysis team
more informed. Additionally, it offers
the dialysis staff an opportunity to
coach the family or patient in obtaining updated information.
On the day of discharge, the outpatient provider should be informed
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Figure 1
Nurses represent the core of care coordination of patients on hemodialysis before,
during, and after hospitalization.

Educate, counsel,
and empower
patients and
caregivers

Reconcile
medication
lists

Monitor clinical
conditions and
proactively adjust
therapies,
as needed

Maximize efficiencies
with regard to
discharge planning and
post-discharge
procedures
Optimize
communication
strategies between
healthcare
professionals

that the patient will be discharged and
a reconciled medication list provided
(via e-mail, fax, telephone, or linked
electronic medical records), followed
by a detailed discharge summary sent
to the outpatient provider no later
than one week post-discharge (Cua &
Kripalani, 2008; Kripalani, Jackson,
Schnipper, & Coleman, 2007; Tjia et
al., 2009). Optimally, the discharge
summary will communicate relevant
elements of the hospitalization, including final diagnosis, short- and
long-term medication needs, and
future medical appointments.
Another strategy is to identify one
person responsible for initiating communication with the transferring facili-
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ty, perhaps the primary care nurse
assigned to the patient or other member of the team. Further, a dialysis unit
policy outlining the review and revision of dialysis orders and medications
with the nephrologist or advanced
practice nurse on return of the patient
to the outpatient dialysis facility can be
used to manage the process. Use of a
simple checklist can expedite that
review (see Table 2), as will assessment
of orders and laboratory tests obtained
just prior to patient discharge.

In-Person Communication
With Patients
Reviewing discharge instructions
provides an opportunity to educate
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patients about future management
plans and can serve as a reinforcement
of treatment goals. While keeping
explanations simple and avoiding
medical jargon, it is important to repeat
key points to confirm the patient’s and
caregiver’s understanding. Changes in
the patient’s medication regimen (such
as dosing, introduction or discontinuation of select medications), as well as
potential side effects and what to do if
they occur are especially important to
review. Adequate opportunity for questions and easy-to-understand takehome instructions, which may include
audiovisual materials and simple drawings, should be provided as needed
(Cua & Kripalani, 2008).
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Table 2
Sample Coordination of Care Checklist
Complete within 7 Days of Hospital Discharge

Check all that apply:
ESA agent, dose, or method of administration changed
Vitamin D analog dose or agent changed
Phosphate binder placed on hold or dose adjusted
Heparin dose placed on hold or adjusted
Dialysis treatment changes: Dialyzer, dialysate, hours, frequency,
access in use
Estimated dry weight/volume assessment changed
Protein supplement added or other diet changes
Follow-up labs or tests needed
Medications: Discontinued, dose changes, new
Patient discharged to home with home care services, or to a rehab or skilled nursing facility. If so, where, duration, treatment provided?

Following a hospital stay, continued communication with patients is
critical. Studies in patients with heart
failure demonstrated in-person communication as part of a chronic care
management program was more
effective than telephone communication in reducing hospital readmission
rates (Sochalski et al., 2009). A study
of programs aimed at reducing hospitalizations of Medicare beneficiaries
with chronic illnesses indicated that
the successful programs involved
more in-person contact (Brown,
2009). Nurses at dialysis facilities are
uniquely positioned for in-person
communication at the patient’s regularly scheduled dialysis treatments.

Clinical Issues and Strategies
Additional nursing responsibilities
include anticipating challenges likely
to occur during hospitalization. These
challenges include anemia, nutrition,
volume control, and infection management.

Anemia
Anemia, manifested as low hemoglobin (Hb) levels, affects nearly 90%
of patients receiving dialysis (Di Iorio,
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Cirillo, Bellizzi, Stellato, & De Santo,
2007) and is a major risk factor for hospitalization (Vaiciuniene, Kuzminskis,
Ziginskiene, & Petruliene, 2010). Impaired cardiac function and reductions in physical function and exercise capacity are among the many
complications of poor anemia control
(Eckardt, 2005; Odden, 2004).
Anemia tends to worsen during
and after hospitalization (Solid, Foley,
Gilbertson, & Collins, 2007; Yaqub,
Leiser, & Molitoris, 2001). The
greater the length of the hospital stay,
the more severe the anemia upon discharge. The drop in the Hb level during hospitalization may be related to
numerous factors, including the common presence of co-morbid conditions and procedure-related blood
loss (Turenne et al., 2010). Inconsistent anemia management during
hospitalization is another contributing
factor because doses of erythropoiesis-stimulating agents (ESAs) are
often missed (Brophy et al., 2010).
Upon patients’ return to the dialysis
facility post-hospitalization, a prolonged time is needed to reestablish
target Hb levels (Solid, Foley,
Gilbertson, & Collins, 2004), often
requiring large ESA dose increases

(Heung, Mueller, & Segal, 2009; Solid
et al., 2007).
Treatment of anemia with ESAs
while repleting iron levels as needed
is the current standard of care for raising Hb levels (National Kidney
Foundation, 2006a, b). Timely efforts
made to ensure adequate Hb levels
after discharge include review of the
discharge summary (to check date of
last administration of anemia medication and Hb level prior to discharge)
and adjustment of ESA or iron doses
as needed. In a study of patients on
hemodialysis, hospital readmission
risk was reduced 16% if the ESA dose
was adjusted in tandem with a recent
Hb level and if done within seven
days of discharge (compared with no
Hb level check and no adjustment of
ESA dose) (Chan et al., 2009).
Use of large ESA doses should be
approached with caution. Observational analyses have demonstrated
an association between increased
ESA doses and adverse outcomes in
patients on hemodialysis, although
results were likely complicated by
confounding factors (Bradbury et al.,
2008; Zhang, Thamer, Stefanik,
Kaufman, & Cotter, 2004). FDAapproved dosing schedules of ESAs
(three times weekly for epoetin
[Amgen, Inc., 2010] and weekly
[QW] or every two weeks [Q2W] for
darbepoetin alfa [Amgen, Inc., 2008])
are often burdensome and pose barriers to continuous management during
a hospitalization. Extending the ESA
dosing interval is one strategy by
which continuity in care between outpatient dialysis centers and hospitals
may be improved. For instance, less
frequent dosing can lessen the likelihood that the ESA dose will be
missed if the patient is hospitalized. In
turn, the extent of Hb drop during
hospitalization can be expected to be
less, thereby shortening time to recovery to prehospitalization Hb levels.
Over the last decade, a few small
studies have evaluated the use of
shorter-acting ESAs at less frequent
dosing intervals in patients on
hemodialysis, including epoetin alfa
QW (Lee et al., 2008; Locatelli et al.,
2008), epoetin beta Q2W (Mircescu

Nephrology Nursing Journal

July-August 2011

Vol. 38, No. 4

et al., 2006), and darbepoetin every
three weeks (Q3W) and every 4
weeks (Q4W) ( Jadoul et al., 2004;
Trachsler et al., 2009). Results have
been mixed, and larger individual
ESA doses were required than would
typically be used with FDA-approved
dosage intervals, thus posing a potential safety risk, as mentioned above.
ESAs intended for once-monthly
use in patients on hemodialysis are
emerging. Large-scale studies have
been conducted with continuous
erythropoietin receptor activator
(Mircera) administered every 2 to 4
weeks (Carrera et al., 2010; Fliser et
al., 2010; Klinger et al., 2007), which
is approved but not currently available in the United States (Renal
Business Today, 2009), and peginesatide administered Q4W (Schiller et
al., 2010), an investigational peptidebased ESA for which phase 3 trials
have recently been completed
(Schiller et al., 2010; Affymax, Inc.,
2010). It will be important to better
understand these longer acting
agents.

Mineral and Bone Disorder
The dysregulation of vitamin D,
calcium, phosphorus, and parathyroid hormone (PTH) levels commonly affecting patients with chronic kidney disease results in mineral and
bone disorder (MBD) (causing bone
pain, fractures, and tendon rupture)
(Achinger & Ayus, 2006; Lam, Shah,
& Paparello, 2010) and may contribute to cardiovascular disease-related mortality in patients on hemodialysis (Cozzolino & Malindretos, 2010;
Moe & Chen, 2004). Hyperparathyroidism and hyperphosphatemia
have been shown to be associated
with all-cause hospitalization, as well
as hospitalization for cardiovascular
disease and fractures (Block et al.,
2004).
During and after hospitalization,
MBD-related parameters are monitored, and therapies (such as phosphate binders, vitamin D) are
reassessed and adjusted as needed
(Plantinga & Jaar, 2009). In a retrospective cohort study of over 80,000
patients on hemodialysis, patients
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who received vitamin D therapy within 7 days post-hospitalization had a
significantly reduced risk (by 6% after
covariate adjustment) for repeat hospitalization compared to patients who
did not receive vitamin D therapy.
Similarly, patients who were receiving vitamin D therapy prior to hospitalization and discontinued it upon
hospital discharge significantly increased (by 9%) their risk of repeat
hospitalization compared to patients
who continued their vitamin D therapy post-hospitalization (Chan et al.,
2009).

Malnutrition, Inflammation,
Estimated Dry Weight,
And Volume Status
Protein-energy malnutrition, characterized by reduced body stores of
protein or inadequate intake relative
to nutrient demand, affects 18% to
75% of patients on dialysis. Insufficient nutrient intake, nutrient
losses during dialysis, co-morbid illness-induced hypercatabolism (such
as cardiovascular disease, infection),
and/or dialysis treatments are among
the implicated underlying factors.
Several of these factors are also linked
to inflammation, including infection.
Therefore, inflammation exacerbates
severity of protein-energy malnutrition (Kalantar-Zadeh, Ikizler, Block,
Avram, & Kopple, 2003). Not surprisingly, malnutrition and inflammation,
independent predictors of hospitalization (Ikizler, Wingard, Harvell, Shyr,
& Hakim, 1999), often co-exist in
patients on dialysis, contributing to
poor clinical outcomes (KalantarZadeh et al., 2003). C-reactive protein
(CRP), ferritin, and albumin are all
acute-phase reactants, which are
markers of inflammation. Elevations
in CRP and ferritin, as well as low
levels of albumin, are associated with
poor outcomes.(Kalantar-Zadeh et al.,
2003).
The hospitalization period is often
characterized by decreases in albumin and weight (Chan et al., 2009).
Low levels of pre-albumin and albumin are markers for protein-calorie
malnutrition and linked to poor clinical outcomes in patients on hemodial-
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ysis, including all-cause hospitalization, infection-related hospitalization,
morbidity, and mortality (Chertow,
Goldstein-Fuchs, Lazarus, & Kaysen,
2005).
Increasing the level of albumin
through nutritional intervention is
associated with lower risk of hospitalization and death in patients on HD
(Lacson, Ikizler, Lazarus, Teng, &
Hakim, 2007). Proactive interventions, including nutritional counseling, intradialytic parenteral nutrition,
encouragement of oral intake, or use
of appetite stimulants or dietary supplements can be implemented during
routine dialysis care to prevent, alleviate, or treat protein-calorie malnutrition (Kalantar-Zadeh et al., 2003;
Plantinga & Jaar, 2009). Identifying
the causes of inflammation (such as
poor dentition, urinary tract infection,
nonsterile dialysate) and treatment
with resolution are the ultimate goals
(Kaysen & Kumar, 2003). When the
patient is hospitalized, nutritional
approaches implemented during the
pre-hospitalization period can be
communicated. This will prompt the
request for a nutritional consult during hospitalization, thus helping
maintain continuity of care. Following
a hospitalization, the renal dietitian
can reassess the patient’s nutritional
status by reviewing the discharge
summary and laboratory parameters,
and adjusting the nutritional support
as needed. Markers of inflammation
(such as elevation of CRP or ferritin
levels, decline of albumin levels)
(Kalantar-Zadeh et al., 2003) should
continue to be monitored and underlying causes identified when no
improvement is noted (Kaysen &
Kumar, 2003).
Potential weight loss during a hospital stay makes volume management
an important aspect of care. Both
hypervolemia and hypovolemia are
associated with negative short- and
long-term consequences (Penne,
Levin, & Kotanko, 2010; Rout,
Sandhu, Khattak, & GoladfarbRumyantzev, 2010). The nurse reassesses a patient’s dry weight at frequent intervals before, during, and
after a hospital stay. Reassessment
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and adjustment of target weight within seven days of hospitalization of
patients on hemodialysis has been
shown to reduce the risk of re-hospitalization (Chan et al., 2009).
Patient education and support are
integral aspects of fluid management.
Interventions linked to increased likelihood of patient adherence to fluid
restriction include patient knowledge,
facilitation of self-assessment of fluid
status, as well as encouragement and
social support (Smith et al., 2010).
During routine dialysis visits, focus of
patient education by nurses, including
the consequences of excess fluid gain,
thirst control strategies (such as control of blood sugar), and oral care to
prevent dry mouth, increases the likelihood of adherence. Medication
review and adjustments of those that
may have the side effect of dry mouth
(such as clonidine) are helpful fluid
management strategies. Patient education also includes an explanation of
the symptoms of excess fluid, complications associated with the removal of
excess fluid, and the importance of
following a prescribed diet (DaVita
Dialysis, 2011). Well-informed patients
will take control of their fluid management, thereby reducing the likelihood of volume management-related
hospitalizations.

Infection/Vascular Access
Infection is a common cause of
hospitalization and morbidity in
patients on hemodialysis (Allon et al.,
2003; Chavers, Solid, Gilbertson, &
Collins, 2007). Since 1994, the rate of
infection-related hospitalizations has
increased by 45.8% (USRDS, 2010).
Vascular access is a key contributing
factor (Allon et al., 2003; Mix et al.,
2003). Patients enrolled in the
HEMO study (a randomized, prospective study of 1846 patients on
hemodialysis) experienced infectionrelated hospitalizations at a 35%
annual rate; access-related infection
represented 23% of these cases.
Occurrence of access-related infection was higher in patients using
catheters compared with fistulas or
grafts, as was the likelihood of infection-related death (Allon et al., 2003).
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Recent studies show an increase in fistula-related infections related to buttonhole site preparation (Ball, 2010;
Deaver, 2010).
Routine monitoring of vascular
access sites in the dialysis center and
continued monitoring during and
after hospitalization can improve
patient outcomes (Plantinga, Jaar, &
Astor, 2006). Avoidance of dialysis
catheters, and surveillance for and
aggressive treatment of all infections
in this population is critical in reducing the likelihood of morbidity. Clear
communication of infection-related
treatment received during hospitalization (such as antibiotic use) is important upon the patient’s return from
the hospital. Optimally, this information would appear in the patient’s discharge summary. Communication of
continued therapy after hospitalization is critical. Patients with buttonholes should be educated on appropriate skin preparation and cannulation approaches. Care of patient’s
access should be coordinated with the
acute care dialysis nurses, with particular focus on how to use a patient’s
buttonhole or how to cannulate to not
disrupt the established sites. Admissions can be seen as an opportunity
for nurses to coordinate venous mapping, planning, and placing an AV
access.

Nurse-Led Initiatives Improve
Coordination of Care
The maximum hospitalization
rate of patients with CKD Stage 5
occurs in the three months immediately after initiation of dialysis (Mix et
al., 2003). RightStart™, a nurse-led
initiative, provides patients in their
first 90 days of dialysis with education
and targets strategies to ensure implementation of best practices. A pilot
program implemented by Fresenius
Medical Care North America demonstrated positive results over a threeyear period (May 2002 through
November 2005) for 918 incident
patients on hemodialysis compared
with 1020 controls (Wingard, 2009).
Hospital days “per patient year at
risk” were lower in the patients

enrolled in the RightStart program
versus controls (2.1 vs. 3.1 days at
three months [p < 0.001]). This positive effect on morbidity continued for
one year: 4.5 versus 6.3 days at six
months, and 7.2 versus 10.5 days at 12
months (p < 0.001) for RightStart participants versus controls, respectively.
Additionally, mortality incidence was
lower in RightStart participants versus controls (at three months, 20
deaths per 100 patient-years vs. 39
deaths per 100 patient-years, respectively) (Wingard, 2009).
Based on these positive results, in
2005, the RightStart program was
officially opened to the general
patient population in more than 200
Fresenius clinics. Over a three-year
period (December 2005 through May
2008), 4308 incident patients on
hemodialysis were matched to a nonRightStart case control within the
same facility who started dialysis
within one year of implementation of
the RightStart program. Results
showed significantly lower first-year
hospitalization rates in RightStart participants (15.5 hospital days per
patient-year) versus controls (16.9
hospital days per patient-year) (p <
0.0001) (Wingard, Chan, Lazarus, &
Hakim, 2009). A 22% one-year
survival benefit (p < 0.001) was noted
in RightStart participants versus
matched controls, with a survival
advantage evident within the first 120
days of dialysis (HR 0.66, p < 0.0001)
(Wingard et al., 2009).
A similar pilot program, IMPACT™
(Incident Management of Patients,
Actions Centered on Treatment), has
been implemented in DaVita dialysis
facilities (Robertson et al., 2009). The
goal of the IMPACT program is to
reduce mortality during the first 90
days after initiating dialysis. Program
attributes consist of structured
processes related to focused patient
education, care, and ongoing management. The effect of this program
was recently evaluated in an unblinded study of incident patients on
hemodialysis in 44 DaVita dialysis
clinics. Over a one-year observation
period, when compared with patients
not in the program (n = 12,855), a
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Table 3
The Speak Up™ Initiative Urges Patients to Take a Role in Preventing Health Care Errors

S
P
E
A
K
U
P

Speak up if you have questions or concerns. If you still don’t understand, ask again. It’s your body and you have a right to
know.
Pay attention to the care you get. Always make sure you are getting the right treatments and medicines by the right
healthcare professionals. Don’t assume anything.
Educate yourself about your illness. Learn about the medical tests you get and your treatment plan.
Ask a trusted family member or friend to be your advocate (advisor or supporter).
Know what medicines you take and why you take them. Medicine errors are the most common healthcare mistakes.
Use a hospital, clinic, surgery center, or other type of healthcare organization that has been carefully reviewed. For example, The Joint Commission visits hospitals to see if they are meeting The Joint Commission’s quality standards.
Participate in all decisions about your treatment. You are the center of the healthcare team.

Note: The Speak Up Program includes brochures, posters, and buttons with safety topics, including “Help Avoid Mistakes With
Your Medicines.” See http://www.jointcommission.org/assets/1/6/speakup.pdf for more information.
Source: The Joint Commission, n.d.

trend for lower mortality was shown
in patients enrolled in the IMPACT
program (n = 417) (0.10 ≤ p ≥ 0.05 as
early as quarter 1; p ≤ 0.05 in quarter
4) (Robertson et al., 2009).
Another dialysis care provider,
Renal Ventures (RV), has recently
completed a small, one-year pilot of
their face-to-face, 120-day education
program, RV Care, for patients who
are new to dialysis. The preliminary
findings demonstrate a decrease in
hospital admissions and mortality
rates (T. Parker, personal communication, September 13, 2010).
At the University of North
Carolina Kidney Center, a nursing
model was initiated to address coordinated care within the clinic, as well as
improve care for patients on dialysis
when hospitalized and throughout the
transitional care process. The model
included six nephrology nurses (such
as nurse practitioner, vascular access
nurse, adult and pediatric transplant
nurse), each of whom had a distinct
role in a structure that facilitated communication. For example, when a
patient is admitted to the hospital, the
nurse practitioner serves as a liaison
by communicating and coordinating
patient information between the
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admitting service, the inpatient dialysis unit, and the outpatient dialysis
unit to streamline admissions, discharges, and post-discharge dialysis
orders (Neyhart et al., 2010).
In addition, many disease management programs have shown positive patient outcomes and decreased
readmission rates using RN-based
programs. The first report about
the Medicare Dialysis Disease
Management Demonstration Project
revealed a reduction in physician visits and use of skilled nursing facilities,
improvement in select processes of
care measures, and reduced mortality.
Select areas of focus included hypertension, diabetes care, anemia, mineral metabolism, vaccination administration, and home-weight monitoring
(Ramirez et al., 2010).

Empowering Patients and Their
Caregivers
Case Study (cont.): Six months after
returning to the dialysis unit, Mr. C suffered a second MI and was readmitted to
the hospital. The primary care nurse and
the nurse practitioner in the dialysis facility served as liaisons between the dialysis
facility and the hospital (including the
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inpatient dialysis facility), fostering twoway timely and accurate communication,
and coaching the patient and his caregiver.
Mr. C was incapable of engaging in disease self-management on his own; however, his grandson took this role upon himself
(for example, providing accurate medication lists, asking questions, ensuring all
instructions to the patient were understood). Upon the patient’s discharge from
the hospital one month later, the primary
care nurse at the dialysis facility and the
nurse practitioner were responsible for
ensuring a smooth transition back to the
dialysis facility.
Patients and caregivers are often
the only common thread between sites
of care. Empowerment of patients and
their caregivers contributes to quality
care before and during hospitalization,
and the transition back to the dialysis
facility. Patient empowerment can
be achieved through a “coaching”
approach, a strategy proven to significantly reduce readmission rates in a
randomized controlled trial in adults
aged 65 years or older with a variety of
medical conditions (Coleman, Parry,
Chalmers, & Min, 2006). In this study,
a nurse “transition coach” facilitated
the self-care roles of both the patient
and the caregiver, met with the
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patient in the hospital, and followed
up (in person or by telephone) at least
weekly post-discharge. Rates of rehospitalization were lower for
patients who received the coaching
approach compared with patients in
the control group (at 30 days: 8.3 vs.
11.9, p = 0.048; at 90 days: 16.7 vs.
22.5, p = 0.04) (Coleman et al., 2006).
Nephrology nurses can take an
active role in coaching and educating
patients about their medications, thus
empowering them to provide their
own “safety net.” In 2002, an initiative called Speak Up™ was launched
jointly by The Joint Commission and
the Centers for Medicare and
Medicaid Services urging patients to
take a role in preventing healthcare
errors by becoming active, involved,
and informed participants on the
healthcare team (The Joint Commission, n.d.). Free national programs, such as Speak Up (see Table
3), offer ready-made guidance on the
steps patients can take to avoid medication (and other medical) errors.

ence proactive interventions can have
in improving clinical outcomes for
patients on dialysis.
Nephrology nurses are encouraged to apply the principles of successful nursing models currently in
place to develop site-specific practices
and processes to improve quality of
care before, during, and after hospitalization of patients on dialysis.
Future topics for nursing research
include medication continuity, medication errors specific to patients with
kidney disease, communication techniques to transition between dialysis
centers and acute facilities, and
patient empowerment. By ensuring
that patients and their caregivers are
empowered to contribute to their own
health management, timely, effective
management of clinical issues is provided, and robust, efficient communication practices are in place to minimize risk of medical/medication
errors, nurses can ensure the best possible outcome for their patients transitioning between inpatient hospitalization and dialysis services.

Conclusions
Nephrology nurses can lead the
way to implementing numerous
proactive interventions before, during, and after hospitalization of
patients on hemodialysis to decrease
the likelihood of medication-related
issues (including missed doses, dosing
errors, duplication of medications)
and worsening co-morbid conditions
during the transition period between
hospitals and dialysis facilities. Nurses
often have more contact with patients
than other clinical personnel and are
in an ideal position to optimize assessment, management, and monitoring
of clinical issues likely to affect
patients on dialysis, including anemia,
MBD, malnutrition/inflammation,
vascular access-related infection, and
volume status. They also serve integral roles in minimizing risk for medication-related issues by reconciling
medication lists and improving discharge documentation and practices.
Nurse-led initiatives such as the
RightStart and IMPACT programs,
have demonstrated the positive influ-
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