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Nurses’

role in
continuous renal
replacement therapy

Expand your knowledge for
safe, quality care.

By Clarissa Welbaum MSN, APRN, CCNS, CCTN

CRITICALLY ILL PATIENTS can develop acute
kidney injury (AKD as a result of myriad
conditions, including COVID-19, sepsis, and
heart failure. According to Katulka and col-
leagues, when these patients require renal
replacement therapy (RRT), their mortality
rate increases to nearly 60%. Comorbidities
such as diabetes, chronic kidney disease,
and hypertension are associated with worse
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outcomes. Despite these dismal statistics, in
many cases, RRT can support patients until
AKI resolves.

RRT removes fluids and waste (solutes)
and exchanges electrolytes, proteins, glu-
cose, and other solutes (collectively referred
to as ultrafiltrate) across a permeable mem-
brane by using an extracorporeal blood cir-
cuit. Three types of RRT are used in acute
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care: intermittent hemodialysis (IHD), con-
tinuous renal replacement therapy (CRRT),
and prolonged intermittent renal replace-
ment therapy (also called slow-low-efficien-
cy daily dialysis [SLEDD]), a combination of
IHD and CRRT.

IHD quickly removes waste and fluid over
a span of 3 to 5 hours. Dialysis nurses can
provide this therapy inside and outside the
intensive care unit (ICU). SLEDD frequent-
ly is provided in the ICU as a bridge therapy
when a patient is hemodynamically stable
enough for an 8- to 16-hour treatment but
too unstable for a 3- to 5-hour treatment.

CRRT is provided 24 hours a day. It effec-
tively removes fluids and wastes in many
critical situations where large volumes of
blood flow and fluid shifts using ITHD aren’t
possible because the patient is hemodynam-
ically unstable. Some of the most common
diagnoses that benefit from CRRT are pro-
gressive acute kidney injury (caused by con-
ditions such as rhabdomyolysis and acute
brain injury), electrolyte dysfunction (hyper-
kalemia, hyponatremia), metabolic acidosis
(as a result of conditions such as sepsis and
COVID-19), and volume overload (which
occurs in situations such as heart failure ex-
acerbation). CRRT has become the treatment
choice for patients who have COVID-19 and
AKI as well as other patients in the ICU who
might benefit from RRT. (See How CRRT works.)

When renal injury or failure occurs, fre-
quently the provider consults with the
nephrologist to manage renal perfusion
medications and decide the best form of
RRT. Using quality indicators and recom-
mendations from experts in nephrology,
hospitals can create policies and procedures
based on best practices to help with initiat-
ing and managing RRT, including CRRT, the
focus of this article.

Initiating and managing CRRT
A collaborative care approach (including the
critical care provider, physician’s assistant,
advanced practice RN, ICU nurse, nephrolo-
gy nurse, nephrologist, pharmacist, dietitian,
case manager, chaplain services, and pallia-
tive care team) can improve CRRT outcomes.
Outside of the ICU, nurses can alert
providers of compromised kidney function
and help identify AKI.

Developing a care plan, including setting
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Continuous renal replacement therapy (CRRT) is a 24-hour blood fil-
tration process. Via hemodialysis access, it slowly purifies the patient’s
blood using a cartridge and special filter that removes fluids, toxins,
and other substances. To achieve filtration, CRRT uses the four princi-
ples of waste and fluid removal:

® convection
e diffusion
® hemofiltration

e ultrafiltration.

Intensive care unit and dialysis nurses are responsible for setting
up the CRRT machine per manufacturer guidelines.

goals, begins with early identification of the
need for CRRT. Evaluation of the plan, with
revisions as needed, continues through treat-
ment discontinuation or transition to SLEDD
or IHD. Daily interdisciplinary ICU patient
rounds promote early recognition of renal
dysfunction and potential risks and benefits
of CRRT therapy for each patient. (See Com-
mon treatment delays.)

Managing CRRT includes staff education,
patient monitoring, medications, nutrition,
and prevention of treatment interruptions.

Staff education

Initial and ongoing healthcare staff education
is central to successful uninterrupted CRRT.
Typically, education is both didactic (for ex-
ample, reasons for use, treatment modalities,
patient scenarios, documentation) and simu-
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Factors that may delay continuous renal replacement therapy include

acute priority conditions (for example, active bleeding, arrhythmias,
active seizures)

anticoagulation requirements

family decision-making about treatment risks and benefits
lack of available equipment

lack of qualified staff to care for the patient

severe acidosis

severe hypotension

vascular access challenges.

lated (for example, competency checks, ma-
chine setup, troubleshooting). Also beneficial
are subject-matter experts (clinical nurse spe-
cialists, educators, advanced bedside nurses)
who serve as resources for ICU nurses. Inten-
tional rounds, just-in-time discussions (at
the bedside) about patients on CRRT, and
periodic competency checks also can help
identify potential gaps and areas for im-
provement.

Patient monitoring

Most patients who require CRRT are consid-
ered high acuity for at least the first 24 to 48
hours. In some organizations, CRRT manage-
ment consists of a collaboration between the
critical care nurse and the dialysis nurse,
whereas in others, the ICU nurse has complete
responsibility.

Electrolyte balance and fluid and waste
removal must be tailored to each patient’s
needs. Throughout treatment, nurses should
monitor patients closely, watching for signs of
electrolyte disturbances, vital sign changes,
and urine output improvement.

Medications and nutrition

Vasopressors, sedatives, antibiotics, and nutri-
tion can pose challenges when a patient is re-
ceiving CRRT. Medication dosages and nutri-
tion should be guided by factors such as the
patient’s renal clearance, residual kidney func-
tion, and protein binding. Prompt communi-
cation about interruptions and treatment dis-
continuation will allow the pharmacy and
dietary teams to adjust medications and nutri-
tion accordingly.
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Preventing treatment interruptions
Reducing treatment interruptions requires
proper care of the vascular access catheter
and circuit clotting prevention (See Manag-
ing CRRT interruptions.)

Vascular access. Well-functioning vascu-
lar access is critical to prevent CRRT inter-
ruptions. The two most common types of
CRRT central venous catheter access used in
the acute care setting are temporary he-
modialysis catheters and tunneled, cuffed
hemodialysis catheters. Temporary hemodi-
alysis catheters can be placed at the bedside
by a trained provider or in the operating
room. Tunneled, cuffed hemodialysis cathe-
ters are placed in the operating room.

The KDIGO (Kidney Disease: Improving
Global Outcomes) clinical practice guideline
for acute kidney injury recommends placing
hemodialysis catheters using ultrasound guid-
ance to decrease the risks (multiple attempts,
hematoma formation, pneumothorax, and he-
mothorax) that accompany catheter place-
ment. Large-bore hemodialysis catheters (13—
14 Fr) placed in the internal jugular, femoral,
or subclavian vein, are the most effective. The
right internal jugular vein is the preferred site
because of its proximity to the right atrium.
Catheter length and appropriate tip place-
ment, determined by the inserting provider,
also are important for adequate flow. Sug-
gested lengths are 12 to 15 c¢m in the right in-
ternal jugular vein, 15 to 20 cm in left internal
jugular vein, and 19 to 24 c¢m in the femoral
vein.

The ICU nurse can help identify potential
problems related to vascular access . Effective
prevention and early detection techniques in-
clude pulsatile flushing of the hemodialysis
catheter to prevent biofilm buildup, assessing
flow before CRRT initiation, and monitoring the
CRRT machine pressure trends during treatment.

If CRRT will continue for more than 3
weeks, the patient should be evaluated for
permanent hemodialysis catheter placement.
Typically, arteriovenous fistulas and grafts
aren’t used to deliver CRRT because of the
risks of needle dislodgment, hematoma for-
mation, and access damage. These risks in-
crease with continuous flow through the ac-
cess over an extended period.

Circuit clotting. Blood flow through the
CRRT circuit can affect the potential for filter
clotting. Depending on the CRRT machine,
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Take steps to avoid interruptions in continuous renal replacement therapy (CRRT), which can result in patient harm.

Cause of CRRT
interruption

Potential effects

Actions

Air embolism
Hemorrhage
Infection

Vascular access problem

e Perform line care and maintenance per organization

protocol.

Venous thrombosis/stenosis

Electrolyte disturbances Hypocalcemia
Hypokalemia

Hyponatremia

¢ Follow provider-prescribed CRRT laboratory

monitoring protocol.

Hypophosphatemia

Hypotension

Removal of too much fluid ¢ Frequently monitor intake and output.

® Monitor vital signs.

e Maintain prescribed patient-specific fluid removal goals.

Hypothermia

manufacturer flow recommendations range
from 150 to 300 mL/min. Current CRRT ma-
chines offer modalities that allow for blood
dilution as it passes through the filter. This
process uses dialysate/replacement fluid to
assist with lowering the risk of filter clotting.
It also can be beneficial to patients for
whom anticoagulation is contraindicated but
who have been identified as at high risk for
circuit clotting.

Using anticoagulation agents such as he-
parin or regional citrate to maintain filter pa-
tency varies widely among hospitals. Tan-
dukar and Palevsky cite studies that estimate
30% to 60% of hospitals don’t use anticoag-
ulation with CRRT, often because of the risk
of bleeding in patients who have coagulopa-
thy or thrombocytopenia. When anticoagu-
lants are used, the goal is to infuse the low-
est dose possible to minimize the systemic
effect and achieve sustained filter patency.
Keep in mind that each anticoagulation
agent has its own risks (for example, bleed-
ing and hypocalcemia with calcium citrate)
that require monitoring.

For patients who can’t tolerate anticoagu-
lation, intermittent saline flushes through the
CRRT circuit can be used to wash away fib-
rin strands that might stick to the filter mem-
brane and cause clogging.
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Prolonged blood volume in the ® Monitor the patient’s temperature.
CRRT machine cartridge and filter e Use the CRRT machine blood circuit warmer.

Discontinuing treatment

Considerations for CRRT discontinuation in-
clude hemodynamic and metabolic status
improvements. However, even with these
assessment measures in place, no clear con-
sensus exists on the best timing for discon-
tinuation. Current practice uses clinical im-
provement as a guide. The KDIGO guideline
recommends discontinuing therapy when the
patient’s kidney function meets their needs or
if the care goals no longer can be met. Some
patients may be left with inadequate kidney
function and require IHD, which can be per-
formed by a dialysis nurse outside the ICU.

Knowledge improves care

Although CRRT is performed only in an
ICU, acute care nurses outside the ICU also
play an integral part in the care of the acute
care patient before and after therapy. When
all nurses expand their knowledge of the
effects that many disease processes have on
kidney function and available treatments,
they can help provide safe, high-quality
care. AN

Access references at myamericannurse.com/?p=292983.
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