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Introduction
A 31-year-old previously healthy woman was admitted with rapidly progressive respiratory failure
from acute respiratory distress syndrome related to
infection with SARS-COV-2. Over a 48-hour period,
she went from requiring 2-L nasal canula oxygen to
maximum ventilator support, and she developed
septic shock requiring infusion of norepinephrine.
On her third day of treatment, she became oliguric,
her creatinine rose to 3.0 mg/dl from 0.8 mg/dl on
presentation, and she had become hyperkalemic.
She was signiﬁcantly volume overloaded, and there
was concern that volume overload contributed to
her worsening respiratory status. Nephrology was
consulted for management of her AKI.
No form of KRT has been shown to be superior in
AKI (1). Local expertise and patient factors typically
drive choice. Prolonged intermittent KRT, like sustained
low-efﬁciency dialysis (SLED), has shown similar
metabolic control, hemodynamic effects, safety, and
outcomes to continuous RRT (CRRT) (2–4). During
the COVID-19 pandemic, shortages of CRRT machines
and supplies have made SLED an attractive option for
hemodynamically unstable patients. SLED utilizes
supplies and equipment that are usually available in
secondary and tertiary hospitals. However, the nurses to
manage the dialysis procedure are also in short supply
due to the pandemic. We describe here the speciﬁcs of the
techniques and implementation of “walkaway SLED.”

Walkaway Sustained Low-Efficiency Dialysis
Therapy
This is a joint discipline between the critical care
unit and nephrology department (Figure 1A) (5).
Dialysis staff members set up the hemodialysis machine, and dialysis nurses initiate the treatment. They
ensure that the procedure (machine, lines, etc.) is running
well without issues, and then, they hand over the patient
and treatment to the intensive care unit (ICU) nurse.
During hand over, the ICU nurse is instructed how to
adjust the ultraﬁltration rate. The dialysis nurse then
“walks away” but returns periodically to the bedside. In the meantime, the ICU nurse documents ﬂuid
removal and dialysis pressures hourly and is always
assessing for alarms, ensuring connections are tight
and secured, and assessing the dialysis efﬂuent for a
pink or red hue. Throughout the treatment, the dialysis
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nurse rounds every 2 hours on each patient on SLED and
remains in the general area, so the nurse is immediately
available for an emergent issue. This cooperation allows
for the dialysis nurse to complete four to six “walkaway”
SLED treatments simultaneously. The simultaneous
SLED treatments should be in the same geographical
area but could be done day or night, allowing these
machines to be used around the clock.

Sustained Low-Efficiency Dialysis Prescription
The strategy in SLED is that it is intermittent and
prolonged, hence the term prolonged intermittent
KRT. A priority decision-making tree for the SLED
prescription is shown in Figure 1B. SLED is performed three to seven times weekly for 6–18 hours,
but it is usually in the 8- to 10-hour range. The length
and frequency of the sessions depend on hemodynamic stability (ultraﬁltration rate tolerance), the
amount of ﬂuid to be removed, and the tolerance to
ﬂuid accumulation in the interdialytic interval.
We set blood ﬂow at 300 ml/min or the maximum
the catheter will allow for the theoretical antithrombotic beneﬁt of a higher blood ﬂow causing less
stasis within the blood pathway. We set the dialysate
ﬂow at 300 ml/min as it is the lowest dialysate ﬂow
the Fresenius 2008T and 2008K machines will allow
without a retroﬁt. With this dialysate ﬂow for 6–8
hours, one achieves the necessary small solute clearance typically administered to catabolic patients with
AKI. However, if this duration obligates an intolerable ultraﬁltration rate, we recommend continuing the
ultraﬁltration as isolated ultraﬁltration as an extension
to the SLED procedure. The dialysis nurse performs
this conversion. Thus, dialysate is conserved, and the
patient’s ﬂuid removal rate is lowered as tolerated to
achieve the net ﬂuid removal goal. This is why the
duration and frequency of treatments may vary from
patient to patient and day to day.
Anticoagulation of the circuit has been critical for
successful treatments during COVID-19, due to the
prothrombotic nature of the illness (6). Regional
citrate anticoagulation or heparin can be used (7,8).
In a patient not already on systemic anticoagulation,
our protocol uses a heparin bolus followed by a
heparin infusion. If the patient is already on a heparin
drip, we convert the infusion site for the drip to be in
the most proximal site of the extracorporeal circuit.
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Figure 1. | Walkaway sustained low-efficiency dialysis (SLED) implementation and prescription. (A) Flow diagram of the interactive parts of
walkaway SLED. (B) Decision-making sequence in walkaway SLED. HD, hemodialysis; ICU, intensive care unit; Qb, blood flow; Qd, dialysate
flow; UF, ultrafiltration; UFR, ultrafiltration rate.

This strategy ensures that the highest concentration of heparin
is in the dialyzer and the venous drip chamber, the most
frequent sites for circuit thrombosis. Regional citrate can also
be used, but we would not recommend starting a new protocol
for SLED in your unit in the middle of a worldwide emergency
unless you already have considerable experience with regional
citrate anticoagulation in CRRT.
Dialysate composition is patient speciﬁc. The potassium
dialysate concentration may need to be in the 3- to 4-mEq/L
range to avoid hypokalemia. It can be difﬁcult to predict
potassium removal as well as potassium and acid generation. Checking laboratory values during the procedure and
further adjusting dialysate composition may be needed.

Dialysis Access
For walkaway SLED, we use a central venous dialysis
catheter. An arteriovenous (AV) ﬁstula or AV graft in a patient
with ESKD could be used with appropriate monitoring and a
cutaneous blood detector at the venous needle site. There is risk
of dislodgement and bleeding or injury to the AV access.
Our program has a speciﬁc policy for the use of such
accesses with CRRT and SLED treatments. However,
with the current pandemic and the stresses on the nursing
staff, we are not utilizing AV accesses. To do so, we would
want a one nurse-one patient ratio. Thus, for our walkaway
SLED program, we only allow central venous catheters.

Complications
Hypotension may still occur, even with the slower
ultraﬁltration rate. Thus, it is important for the ICU
nurses to be closely monitoring hemodynamics and to

feel conﬁdent in adjusting the ultraﬁltration rate just like
they would for CRRT.
Hypophosphatemia may also occur, similar to what is
seen in CRRT. This is more likely with prolonged or more
frequent treatments. Phosphate supplementation may
be needed. We do not add phosphate to the dialysate
in SLED (@9).

Alarms
Dialysis alarms are a major source of anxiety for ICU
nurses. We have created a nine-page laminated document
that stays at the bedside with the dialysis machine and ICU
nurse to help remind them of what to do in different
situations. The main focus is alerting the dialysis nurse of
problems. The sections in the document are entitled (1)
low arterial pressure or high venous pressure, (2) any
other audible and visual alarm, (3) power failure, (4)
patient code, and (5) emergency termination. The rest of
the document includes where to ﬁnd the different ﬂows
and pressures on the machine that they need to record
every hour to ensure that this information is not lost
when the treatment is terminated. We are happy to share
this document if requested.

Conclusions
Walkaway SLED represents another tool in the nephrologist’s tool box. When CRRT equipment or supplies are
scarce and a hemodynamically unstable patient needs KRT,
SLED is a great option. If dialysis nurses are an additional
scarcity, walkaway SLED is an attractive option.
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Collaboration between the ICU and dialysis unit is critical
for the success of such a program.
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