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This colorized gamma scan shows changes consistent with
chronic kidney disease.
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Kidney Failure In
the 21st Century

Alexis Chettiar, RN, MSN, ACNP, Kim Zuber, PA-C, MSPS, DFAAPA,
Jane S. Davis, CRNP, DNP

Since 1994, the number of US residents with chronic kidney
disease stage 5 (kidney failure) has doubled; about half of
these patients are currently undergoing dialysis. With new
data continually emerging about the risks and benefits of each
option for renal replacement therapy, it becomes increasingly
important for primary care providers to become well-informed
allies with their patients” nephrology practitioners.



he Initiating Dialysis

Early and Late (IDEAL)

study in Australia and

New Zealand' examined
the optimal time to initiate dialy-
sis. This well-designed, random-
ized, controlled trial gave the
nephrology community guide-
lines for treating patients as they
progress through chronic kidney
disease to stage 5 (CKD 5). The
IDEAL investigators demon-
strated that planned early initia-
tion of dialysis did not enhance
survival—and in some cases, it
hastened death.!

Although most patients have a
nephrology provider by the time
they reach CKD 5 (ie, kidney fail-
ure), primary care providers can
be instrumental in preparing the
patient for what lies ahead as
kidney failure progresses. Pre-
sented here is an overview of di-
agnosis and management of the
patient with CKD 5 in the 21st
century.

CASE PRESENTATION

A 70-year-old woman with an
extensive history of diabetes
and hypertension presents to
her primary care clinician com-
plaining of a lack of energy. She
has just returned from a trip to
Disney World, where she says
she was unable to keep up with
her grandchildren. She sat in the
shade while they enjoyed Space
Mountain and other attractions,
and because of uncustomary fa-
tigue, she required a nap every
afternoon.

Physical examination shows
an elderly female in no acute
distress. Cardiac exam shows a
regular heart rate and rhythm,
the patient’s lungs are clear, and
she has 1+ pitting leg edema
bilaterally. The patient’s blood
pressure is slightly elevated at
142/92 mm Hg, and no protein

is detected on spot urine testing.

Blood work is ordered, includ-
ing a complete blood count, a
comprehensive metabolic pan-
el, and an A1C. Results include
a hemoglobin level of 8.7 g/dL
(reference range for women, 12.0
to 16.0 g/dL), a serum creatinine
level (SCr) of 3 mg/dL (range,
0.6 to 1.2 mg/dL; estimated glo-
merular filtration rate [eGFR], 15
mL/min/1.73 m?), and an A1C
value of 7.5% (normal, < 7%).

The patient is told that she is in
kidney failure and is referred im-
mediately to a nephrology prac-
tice, where she is seen the follow-
ing day. After her appointment,
she returns to the primary care
office. When she is asked when
she will be starting dialysis, she
seems surprised, saying, “They
told me I was doing well. I need
some shots for my blood, but they
didn’t seem worried at all”

Is this patient being man-
aged correctly by the nephrology
practitioner?

EPIDEMIOLOGY

Presently, more than 1 million
persons in the United States
have CKD 5, and 500,000 are un-
dergoing dialysis. The number of
patients with CDK 5 who are on
dialysis has doubled since 1994
and is projected to reach 774,000
by 2020%* (see Figure 1,° above,
and Figure 2,° page 24).

CKD 5 is defined as an eGFR
below 15 mL/min/1.73 m?, ac-
cording to the Modification of
Diet in Renal Disease (MDRD)
study group formula; or as a cre-
atinine clearance of less than 15
mL/min, using the Cockcroft-
Gault formula.”® Both formulas
have limitations, since they are
not fully accurate at extremes of
age, with variations in weight, for
some racial mixes, or for the very
malnourished patient.”® How-
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FIGURE 1

Geographic variations in adjusted incident rates of
ESRD per million population, 2009, by HSA3
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Abbreviations: ESRD, end-stage renal disease; HSA, Health Service Area.
Source: US Renal Data System. 2071 Atlas of CKD & ESRD.? Vol 2, Fig 1.4.

Note: The data reported in Figures 1 and 2 have been supplied by the US Renal Data System.
The interpretation and reporting of these data are the responsibility of the author(s) and in
no way should be seen as an official policy or interpretation of the US government.

ever, they do correct for normal
age-related loss of kidney func-
tion, gender, and SCr, and they
are currently the generally ac-
cepted formulas.*

A rise in SCr is exponential;
for each doubling of the SCr, a
reduction in kidney function of
approximately 50% occurs. This
means that a rise in SCr from 4
to 8 mg/dL is equivalent (in the
proportion of loss of kidney func-
tion) to a rise of SCr from 0.5 to
1 mg/dL. Commonly, patients
are not referred to nephrology
until the SCr doubles to 4 or 6
mg/dL—whereas the rise in SCr
from 0.5 to 1 mg/dL should be of
greatest concern to the primary
care provider, prompting a refer-
ral.? Early recognition of reduced
renal function allows for iden-
tification of potentially revers-
ible etiologies and the slowing of
CKD progression.

INDICATIONS FOR RENAL

REPLACEMENT THERAPY

Not all patients with an eGFR
below 15 mL/min/1.73 m? are
started on dialysis immediately.
The decision to initiate dialysis is
guided by assessment of a con-
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stellation of uremic manifesta-
tions—not eGFR alone. Newer
data suggest that early initiation
of dialysis may be associated
with increased mortality.'-'®

The IDEAL study,' a well-de-
signed, randomized, controlled
trial of all patients who started
dialysis in Australia and New
Zealand over a multiyear period,
was designed to determine the
optimal time to initiate dialysis.
Patients were randomized to start
dialysis (hemodialysis or peri-
toneal dialysis) at an eGFR be-
tween 10 and 14 mL/min/1.73 m?
or between 5 and 7 mL/min/1.73
m?. While there was some overlap
and some patients were started
on dialysis outside their random-
ized eGFR (eg, earlier than the
allotted time because symptoms
developed), what the IDEAL in-
vestigators found surprised the
entire nephrology community:
Early dialysis starts did not en-
hance survival and, in some cas-
es, it hastened death.!

The indications for initiation
of dialysis often develop long af-
ter the patient has progressed
within CKD 5, commonly with an
eGFR of 10 mL/min/1.73 m? or
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FIGURE 2
Incident counts and
adjusted rates of ESRD,
by primary diagnosis®
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Atlas of CKD & ESRD.? Vol 2, Fig 1.8.

less. Medicare has acknowledged
this by reimbursing dialysis only
in eligible patients whose eGFR
is below 10 mL/min/1.73 m?2.'®
There are also acute indications
for initiation of dialysis, such as
uremic pericarditis, hyperkale-
mia, bleeding related to uremic
platelet dysfunction, and meta-
bolic encephalopathy related
to uremia (and reimbursement
for dialysis can be justified), but
these are uncommon.

RENAL REPLACEMENT
THERAPY CHOICES
The choices of treatment for kid-
ney failure (note: treatment, not
cure) are medical management,
hemodialysis, peritoneal dialysis,
and transplant. Each choice has
its advantages and disadvantag-
es, and all patients should receive
clear explanations of what they
can expect from each modality.
While younger, higher-func-
tioning individuals are likely to
benefit from dialysis, patients
with extensive comorbid illness-
es and/or low functional status

tend to respond poorly'’; medi-
cal management may be the best
choice for these patients. In one
recent study, the functional sta-
tus of residents in skilled nursing
homes was examined, before and
after initiation of dialysis. At one
year, 58% of the nursing home
residents who underwent dialy-
sis had died, and only 13% had
maintained their pre-dialysis
functional status.'®

Another research team recent-
ly compared conservative man-
agement of CKD 5 (ie, medical
therapy without dialysis) with di-
alysis in elderly patients. For pa-
tients 75 and older with extensive
comorbid illness, the researchers
found no statistically significant
survival benefit to dialysis."*

Dialysis, whether adminis-
tered as hemodialysis or peri-
toneal dialysis, is a rigorous,
intensive medical therapy. Di-
alysis does not necessarily pro-
long life in patients with exten-
sive comorbidities, and it does
not always enhance quality of
life.'#20-3 The decision to undergo
dialysis is personal and individu-
al, and both the patient and fam-
ily should be actively involved in
making it. Primary care provid-
ers should be the nephrologist’s
ally in the discussion of therapy
for renal failure; often, they have
cared for the patient for years,
and they understand the patient
and family dynamics.

An important message the
nephrology practitioner must
communicate is that choosing
medical management without
dialysis is not withholding care;
sometimes it is a more humane
choice.** Dying of kidney failure
can be a peaceful and comfortable
death: As the uremic toxins build
up (with eGFR < 2 mL/min/1.73
m?, although this can take many
years), the patient becomes con-
fused and slowly slips into a sleep-
iness that leads to death.* Hos-
pice is usually involved to support
the patient and family.

Hemodialysis
Hemodialysis is the most com-
mon, best-known treatment mo-

dality for CKD in the US, with
about 94% of patients choosing
it.> In this process, blood is re-
moved from the body (approxi-
mately 500 cc at a time) and fil-
tered through a semipermeable
membrane that removes uremic
toxins and excess fluid, normal-
izing the metabolic and electro-
lyte derangements. The filtered
blood is then returned to the
patient.

The average dialysis session
is four hours long and is con-
ducted three times per week, fol-
lowing recommendations from
the 2002 Hemodialysis Study
(HEMO).?* Most patients come
to a free-standing dialysis center
on a Monday/Wednesday/Friday
or a Tuesday/Thursday/Saturday
schedule.

In theory, there is no such
thing as too much dialysis (since
the kidneys work 24 hours per
day, seven days per week); thus,
researchers have recently exam-
ined lengthening dialysis in an
attempt to extend survival.?”%
According to study results, pa-
tients who undergo longer dialy-
sis times generally enjoy better
nutrition with a more liberal diet,
require fewer medications, have
reduced incidence of increased
left ventricular mass (a marker

for coronary artery disease), and
report better quality of life, all
in addition to a survival benefit;
however, the latter was not con-
sidered statistically significant in
any of the studies.””* Addition-
ally, this survival benefit may not
extend to daily hemodialysis; in
a recent publication, daily he-
modialysis was associated with a
60% higher death rate.*

A number of dialysis units have
begun to offer nocturnal dialy-
sis. In this option, patients sleep
at the unit for eight hours, three
nights per week, for a total of 24
hours of dialysis (vs the typical 12
hours per week). Some patients
receive dialysis at home, allow-
ing them to dialyze for six weekly
sessions of two to three hours.
This strategy attempts to mimic a
more “natural” state.

One of the primary challenges
associated with hemodialysis is
establishing and maintaining a
vascular access. An arteriovenous
(AV) fistula is the access of choice
because its use reduces the likeli-
hood of clotting, improves access
survival, and increases -clear-
ances during dialysis.* However,
the AV fistula is most effective
if it is placed a minimum of six
months before use.*?

For many patients, an AV fis-

FIGURE 3
Peritoneal Dialysis?*
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tula is created surgically when the
eGFR falls to 15 mL/min/1.73 m?
Fistula placement in preparation
for the initiation of hemodialysis
is important to reduce the need
for hemodialysis catheters, which
are associated with higher risk for
infection and poorer outcomes.*

Peritoneal Dialysis
Peritoneal dialysis (PD) filters out
uremic toxins and normalizes the
metabolic and electrolyte de-
rangements by using the patient’s
peritoneal membrane as a filter.
Dialysate is instilled through a
catheter into the peritoneal cavity
where it is allowed to dwell, often
for four to six hours (see Figure
3,% page 24). Exchanges can be
performed three to four times per
day (allowing six to eight hours of
dwell time per exchange for the
dialysate), or by way of a cycler at
night.33

Performing exchanges by way
of a cycler requires the patient to
be connected via the PD catheter
for eight hours; thus the advan-
tage of performing the exchange
during sleep. The cycler has a soft,
whooshing sound that many pa-
tients describe as “white noise”
that does not disturb their sleep.

The principal advantage of
peritoneal dialysis is extended
survival of the patient.*”* PD also
allows the patient a more liberal
diet. Although PD must be per-
formed every day, exchanges can
be adjusted to the patient’s timing

>»PRIMARYPOINT

Use of kidneys from extended criteria
donors (certain individuals 50 or older)
and domino kidney transplants have

helped reduce the wait list.

preference. PD reduces cost and
time, since the patient need not
travel to a dialysis center. PD also
preserves residual renal func-
tion,* which is associated with a
survival benefit and contributes
to the patient’s overall health and
well-being. The use of PD requires
a committed, competent patient
in a clean home environment.
This intervention may not be
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TABLE

Predictive Tool for Progression to ESRD>

This tool can be accessed at www.qxmd.com/calculate-online/nephrology/kidney-failure-risk-
equation, and a smartphone app is available at www.gxmd.com/Kidney-Failure-Risk-Equation.
Here, we present sample information for a hypothetical patient:

Risk factor Units Values entered here
Age Years 50

Gender M (male) or F (female) M

eGFR mL/min/1.73 m? 30

Urine albumin creatinine ratio mg/g 50

Calcium mg/dL 9.8
Phosphorus mg/dL 3.8
Albumin g/dL 4
Bicarbonate mEg/L 26

Risk for ESRD within five years: 10.7%

Abbreviations: ESRD, end-stage renal disease;

Source: Tangri et al. JAMA. 2011.%°

eGFR, estimated glomerular filtration rate.

suitable for patients with a history
of abdominal surgeries. However,
as a therapy considered gentler
than hemodialysis, PD is an excel-
lent choice for the patient with con-
gestive heart failure.”” The PD cath-
eter is not placed until two to four
weeks before it will be needed.*

Kidney Transplantation

Last, but certainly not least, is
transplant. As entire books have
been written on this modality, only
the highlights will be addressed
here.* Survival rates following
transplantation are reported to
exceed those associated with any
other treatment modality, even
when controlling for comorbidi-
ties and patient selection bias.*® A
patient can receive
a kidney from ei-
ther a living or a de-
ceased donor. Apart
from the periopera-
tive risks associated
with transplantation
surgery, long-term
surgical or medical problems are
not common for the living kidney
donor.**

Since 2002, as aresultofapolicy
change from the United Network
for Organ Sharing (UNOS),*” the
donor pool has been expanded
by including kidneys from what
are commonly referred to as ex-
tended criteria donors: those who
are older than 60, or who are 50 to

59 and have two of the following
factors: cerebrovascular accident
as the cause of death; preexisting
hypertension; or an SCr level ex-
ceeding 1.5 mg/dL. These kidneys
may be given to any recipients but
are primarily used for those age
50 or older.”

Graft survival is statistically
shorter in a cadaver kidney than
in a living donor kidney.** How-
ever, the larger problem is the
long wait time for a cadaver trans-
plant—seven to eight years (or
possibly longer) for some centers
and some blood types.* A patient
can be referred to a transplant
center when the eGFR falls below
25 mL/min/1.73 m? he or she will
then be actively listed for trans-
plant when eGFR reaches 20 mL/
min/1.73 m? or lower.

Early referral for transplant
listing buys the patient time be-
fore dialysis becomes essential.
Patients can receive preemptive
transplants (ie, transplantation
before dialysis is initiated); these
are becoming increasingly popu-
lar because they generally extend
survival for the recipient.?**!

UNOS (www.unos.org) has
set few limits on transplant re-
cipients: patients are required to
undergo an extensive medical
work-up, but there are no upper
age limits (although some centers
do set their own) and usually no
limits on patients infected with
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HIV, hepatitis B, or hepatitis C (al-
though there may be separate list-
ing requirements). Patients who
are not US citizens are not denied.

Because more than 100,000
patients are currently on the
wait list, domino kidney trans-
plants are now being offered at
many centers.”*>* These organ ex-
changes involve altruistic donors
who do not match their targeted
kidney recipients. Since publica-
tion of the first article describing
this procedure at Johns Hopkins
Medical Center,® there have been
two-way, three-way, and up to 32-
way domino transplants. Howev-
er, patients wishing to engage in
this type of trade require a donor;
not every patient has access to an
altruistic donor.

CKD PATIENT EDUCATION
When Congress passed the Medi-
care Improvements for Patients
and Providers Act of 2008,* a
component little noted outside
the nephrology community was
the offer of kidney disease educa-
tion (KDE) classes to Medicare-
eligible patients with CKD 4.%%%®
Medicare patients with an eGFR
of 15 to 30 mL/min/1.73 m?* are
eligible to attend KDE classes
presented by a physician, an NP,
a PA, or a clinical nurse specialist.
Medicare will reimburse for six
hours of education.

This groundbreaking educa-
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tional benefit, the first such pro-
gram paid for by Medicare, was
championed by the National
Kidney Foundation and other ne-
phrology groups. Many nephrol-
ogy practices now offer these
classes to all their CKD patients,
regardless of health insurance
status. Instructors educate pa-
tients on the choices of renal re-
placement therapy and help pa-
tients select their best option.
KDE classes can be conducted
in the office setting or at the pa-
tient’s home, and they can be
billed on the same day as an eval-

>PRIMARYPOINT

The patient with type 2 diabetes is
now more likely to progress to end-stage

renal disease than to die of a
cardiovascular event.

uation and management (E/M)
visit.®*” This may help explain
why, in 2010, gerontologists billed
for more home KDE classes than
did nephrologists.*®

FUTURE TRENDS AND
ONGOING TRIALS

The overarching goal of therapy
for CKD patients is to diagnose
accurately and treat effectively in
order to slow or prevent progres-
sion to end-stage renal disease
(ESRD). Following is a brief re-
view of a selection of new diag-
nostic tools and therapeutic in-
terventions that may impact the
management of CKD in the com-
ing years.

The QxMD Kidney Failure Risk
Equation is a newly developed,
well-validated predictive model
that offers relatively accurate
prediction of a patient’s likeli-
hood of progression to ESRD,
based on age, sex, eGFR, and lev-
els of albuminuria, SCr, serum
phosphorus, serum bicarbon-
ate, and serum albumin® (see
table,” page 25). This tool can be
accessed online at www.qxmd
.com/calculate-online/nephrol
ogy/kidney-failure-risk-equation.

Increased awareness of the role
that phosphorus plays in the de-
velopment of vascular calcifica-

tions has led to an emphasis on
earlier, more aggressive control of
dietary phosphorus. Historically,
dietary phosphorus control and
phosphorus binders were recom-
mended only when the patient’s
serum phosphorus exceeded
normal limits. Dietary phospho-
rus control may now be advised
as early as CKD 3, based on the
understanding that phosphorus
is a key component in driving
the development of vascular cal-
cifications—which in turn con-
tribute to the high incidence of
cardiovascular disease in patients
with CKD.*
Bardoxolone s
a new medication
developed for treat-
ment of diabetic
nephropathy.®6? Tt
works by inhibiting
proinflammatory
mediators and moderating the
effects of oxidative stress, thus in-
terrupting the cascade of inflam-
mation and cellular injury that
result in diabetic nephropathy.®
Early clinical trials examining
this agent have shown promise in
terms of raising eGFR and reduc-
ing serum creatinine, but toler-
ability and toxicity profiles have
been an issue.” Additionally,
some reduction in serum creati-
nine may have been attributable
to weight loss as opposed to true
improvement of renal function.®
Data have recently been re-
leased regarding the use of the
herb silymarin for treatment of
patients with macroalbuminuria
related to diabetic nephropathy.
Results from a small (n = 60),
randomized, nonblinded clini-
cal trial by Fallahzadeh et al® in-
dicate that silymarin decreases
proteinuria when used in combi-
nation with an ACE inhibitor or
an angiotensin receptor blocker
(ARB). Silymarin, an extract from
milk thistle, has been used me-
dicinally for centuries for its anti-
oxidant, anti-inflammatory, and
antiviral properties in those with
liver “ailments” In this clinical
trial, silymarin was well tolerated
and associated with a reduction
in pro-inflammatory markers.*

AST-120 is another agent in-
tended to slow progression of
CKD. It promotes intestinal ad-
sorption and fecal excretion of
the uremic toxin indoxy! sulfate.**
A recently published study dem-
onstrated an association between
use of AST-120 and a delay in re-
quired initiation of hemodialysis,
but no survival benefit.® This was
anonrandomized trial, and previ-
ous research showed no effect of
AST-120 on progression of CKD.%
However, patients close to requir-
ing dialysis are likely to welcome
ameans to delay it.

A growing body of evidence
suggests that reversal of CKD-
associated acidemia by admin-
istering sodium bicarbonate may
actually forestall progression of
CKD.% However, treatment with
sodium bicarbonate can lead to
complications of hypertension
and fluid volume overload. In one
study, patients at risk for these
complications derived equivalent
benefit by increasing dietary fruit
and vegetable intake to reduce re-
nal acid load.®® However, provid-
ers must be mindful of patients’
serum potassium levels, especial-
ly patients who are taking an ACE
inhibitor or an ARB.

The Provider's Current Role
Despite the hope offered by new
and novel therapies, the main-
stay of treatment for CKD con-
tinues to be aggressive manage-
ment of diabetes, hypertension,
and the cardiovascular risk pro-
file. As a result of vigorous pre-
ventive strategies to address the
cardiovascular risks inherent in
this patient population, the pa-
tient with type 2 diabetes is now
more likely to progress to ESRD
than to die of a cardiovascular
event.”

The well-informed clinician
can be instrumental in providing
evidence-based medical therapy
and excellent patient education
from the time of initial CKD diag-
nosis through CKD 5.

PATIENT OUTCOME
The case patient was started on
injections of epoietin alfa for her
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anemia. She attended KDE class-
es led by an advanced practitio-
ner in her nephrology group and
decided to undergo peritoneal
dialysis, since it would allow her
to maintain her travel schedule.
When last heard from, the patient
was preparing for a trip to see the
Great Barrier Reef in Australia.

CONCLUSION

The decision to begin renal re-
placement therapy—whether a
form of dialysis, or another man-
agement option—depends not
on SCr or eGFR alone. Rather,
a number of uremic manifesta-
tions, comorbidities, lifestyle fac-
tors, and other variables must
be carefully weighed before the
patient, the family, and the clini-
cians involved can decide on the
management plan most likely to
enhance the patient’s quality of
life and extend survival. CR

Our CE/CME posttest
can be taken
or viewed at
www.clinicianreviews
.com/CECourses.aspx
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