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Objectives
�� What is SLED?What is SLED?

�� How does SLED compare to other dialysis How does SLED compare to other dialysis 
options? options? 

�� What evidence do we have to support switching What evidence do we have to support switching 
from CRRT to SLED? from CRRT to SLED? from CRRT to SLED? from CRRT to SLED? 

�� Managing SLED using a collaborative Nursing Managing SLED using a collaborative Nursing 
Care ModelCare Model

�� Advantages/ChallengesAdvantages/Challenges-- in our experience…in our experience…

�� Conclusions/SummaryConclusions/Summary



SLED(Sustained Low-Efficiency Dialysis)

�� A hybrid technique using a Conventional A hybrid technique using a Conventional 

HD machine instead of a CRRT machine HD machine instead of a CRRT machine 

�� Dialysate from concentrate  rather than Dialysate from concentrate  rather than 

commercially bought dialysis solutionscommercially bought dialysis solutions

�� Duration 8 hours or > if neededDuration 8 hours or > if needed

�� Lower blood & dialysate flow ratesLower blood & dialysate flow rates

�� Saline hemofiltration Saline hemofiltration (eliminates need for 

anticoagulation, improves solute clearance)

�� More cost effective in comparison to CRRT More cost effective in comparison to CRRT 



Literature Review of Treatment Parameters
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EDDEDD SLEDSLED SLEDDSLEDD--ff SLED

Hours/dHours/d 7.57.5 1212 88 8Hours/dHours/d 7.57.5 1212 88 8

Days/wkDays/wk 66--77 66--77 44--77 6

Qb ml/minQb ml/min 200200 100100 300300 200

Qd ml/minQd ml/min 300300 200200 200200 350

Replacement Replacement 
ml/minml/min 100100 17



“SLED has been adopted worldwide on a “SLED has been adopted worldwide on a 

significant scale:  in a 2004 survey, 24% of significant scale:  in a 2004 survey, 24% of 

respondents used SLED for ICU ARF”respondents used SLED for ICU ARF”respondents used SLED for ICU ARF”respondents used SLED for ICU ARF”

(Ronco (2006) as cited in Berbece & Richardson 2006)



Comparison of CRRT, SLED & IHD

CRRT*CRRT* SLEDSLED IHDIHD

Blood flowBlood flow 100 100 200200 400400

Dialysate flow Dialysate flow 

ml/minml/min

*23/41*23/41 300300 750750

ml/minml/min

Treatment timeTreatment time 24 hrs24 hrs
continuouscontinuous

88--12 hrs12 hrs 33--4 hrs4 hrs

*20ml/kg/h/35ml/kg/h



SLED Pilot Study at UHN

�� Site: MSICUSite: MSICU

�� Patient population: medical patients with sepsis, Patient population: medical patients with sepsis, 

transplants, vascular and general surgery, no transplants, vascular and general surgery, no 

cardiovascular casescardiovascular cases

(Berbece & Richardson, 2006)(Berbece & Richardson, 2006)

�� Design: prospective, nonDesign: prospective, non--randomized cohort randomized cohort 

studystudy

�� Data collected for 23 SLED patients and 11 Data collected for 23 SLED patients and 11 

comparable CRRT patientscomparable CRRT patients

�� We collected data for a total of 165 days from SLED We collected data for a total of 165 days from SLED 

patients and 209 days from CVVHD patientspatients and 209 days from CVVHD patients



SLED trial Results

�� Excellent hemodynamic tolerance Excellent hemodynamic tolerance 

�� Few problems with fluid removalFew problems with fluid removal

�� Solute removal equal or better Solute removal equal or better �� Solute removal equal or better Solute removal equal or better 

�� Lower serum creatinine valuesLower serum creatinine values

�� Improved phosphate removalImproved phosphate removal-- (requiring (requiring 

phosphate addition to dialysate after 2phosphate addition to dialysate after 2--3 days)3 days)



Daily & Weekly Costs of 

SLED  and CRRT
SLEDSLED CRRTCRRT

Dialyzer/tubing setDialyzer/tubing set $36$36 $175$175

Dialysate/LDialysate/L $0.07$0.07 $4.50$4.50--6.006.00

Total Supply cost/day $69.75
$334.95-

402.80

HD RN cost per dayHD RN cost per day 170.00170.00
$372.45$372.45--

4430.304430.30

HD nursing hoursHD nursing hours 9 (2 pts)9 (2 pts) 11

Total Weekly Costs

(Nursing & Supplies)
$1431 $2607-$3089



Advantages of Slipping into SLED? 

�� Equal or Better Solute Clearances Equal or Better Solute Clearances 

�� Can be run AnticoagulationCan be run Anticoagulation--Free Free 

�� More cost effective More cost effective �� More cost effective More cost effective 

�� Improved Patient Mobilization for testsImproved Patient Mobilization for tests--

with night or afternoon option with night or afternoon option 

�� Better use of Human ResourcesBetter use of Human Resources

�� Decreases ICU RN WorkloadDecreases ICU RN Workload
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Implementing a SLED Nursing 

Model: HD:  starts SLED 
ICU:

- monitors, temporary disconnects 
- provides basic troubleshooting
- ends treatment

AdvantagesAdvantages::

�� Further cost savingsFurther cost savings

�� Better use & efficiency of human resourcesBetter use & efficiency of human resources

�� ICU RN gains a new skill ICU RN gains a new skill 

�� Promotes team buildingPromotes team building

ICU

HEMODIALYSIS



SLED Nursing Models: Past-Present-Future

PAST
Daytime treatment

PRESENT
Moving to Evenings

FUTURE
Overnight  treatment 

Hemo RN’s  manage  

total treatment

Hemo RN’s initiate treatment

& mentor newly trained ICU RN    

to monitor & end treatment

Ratio of Hemo to ICU staff 

decreasing as ICU nurses gain 

Hemo  RN’s initiate 

treatment & available 

on-call 

ICU RN’s monitor, do 
ICU RN’s not trained decreasing as ICU nurses gain 

confidence and competence with 

monitoring 

ICU RN’s monitor, do 

basic troubleshooting & 

discontinue treatment

ICU RN’s not trained 

to support dialysis

CRRT still available 
Eliminated CRRT option 

Core Group of ICU staff given 

extra training/ ongoing support

Remainder of ICU staff trained to 

monitor and troubleshoot 

treatment



Training Regime
�� 10% of Nurses from each ICU (Core Group) were 10% of Nurses from each ICU (Core Group) were 

selected based on interest, leadership & selected based on interest, leadership & 
mentorship skillsmentorship skills

�� Each core (resource)RN received 16 hours of Each core (resource)RN received 16 hours of 
SLED trainingSLED training

�� All remaining nurses receivedAll remaining nurses received-- one 8hr day of one 8hr day of 
training training 

�� Training done by Hemodialysis Educator and Training done by Hemodialysis Educator and 
supported by Bellco Clinical Specialistsupported by Bellco Clinical Specialist

�� Goal:  Assign ICU RN to SLED patients Goal:  Assign ICU RN to SLED patients 
immediately postimmediately post--training with HD RN  present as training with HD RN  present as 
back upback up
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SLED ICU RN TRAINING 

�� One 8 Hour Day with Dialysis educator One 8 Hour Day with Dialysis educator 

which includes training on:which includes training on:

�� Hourly dialysis machine screen & circuit   Hourly dialysis machine screen & circuit   �� Hourly dialysis machine screen & circuit   Hourly dialysis machine screen & circuit   

checkschecks

�� Basic alarm troubleshootingBasic alarm troubleshooting

�� Returning Blood for tests/procedures & Returning Blood for tests/procedures & 

to end treatmentto end treatment



Post-Training 

Evaluation & Feedback from ICU

� Double documentation of 

vital signs

� Retaining skill post-

training, “more hands on 

� Increased knowledge of 

dialysis & fluid 

management

� ↑Autonomy – temp training, “more hands on 

practice”

� Managing Alarms & 

Complications- Where do 

we draw the line?

� Larger circuit volume

� ↑Autonomy – temp 

disconnection, ↓↑UF rates, 

↓↑ temp etc.

� More ports/options for 

bloodwork/medications



Challenges

�� Loss of CRRT skills for ICU nursesLoss of CRRT skills for ICU nurses

�� Managing urgent cases at night or SundayManaging urgent cases at night or Sunday

�� Hemo & ICU Staff learning to adapt to shared Hemo & ICU Staff learning to adapt to shared 
responsibilitiesresponsibilitiesresponsibilitiesresponsibilities

�� “New” modality in a busy ICU setting with competing “New” modality in a busy ICU setting with competing 
priorities priorities (Junior RNs’, staffing shortages, new initiatives etc.)(Junior RNs’, staffing shortages, new initiatives etc.)

�� Hemo RNs “Letting Go” of previously owned skill Hemo RNs “Letting Go” of previously owned skill 

�� Supporting Mentorship in the ICU settingSupporting Mentorship in the ICU setting

�� Interference with tests/procedures/physio/mobilizationInterference with tests/procedures/physio/mobilization



Conclusions/Summary

�� SLED is technically feasible SLED is technically feasible –– patient tolerance is patient tolerance is 
excellentexcellent

�� SLED provides superior solute removal compared to SLED provides superior solute removal compared to 
CVVHD at 20 ml/kg/hrCVVHD at 20 ml/kg/hr

�� Cost is about 50% that of CVVHDCost is about 50% that of CVVHD�� Cost is about 50% that of CVVHDCost is about 50% that of CVVHD

�� SLED is feasible without systemic or regional SLED is feasible without systemic or regional 
anticoagulationanticoagulation

�� With Hemo Support,  ICU nurses can be trained to play an With Hemo Support,  ICU nurses can be trained to play an 
active role in caring for SLED treatments resulting in active role in caring for SLED treatments resulting in 
decreased costs & more efficient use of resourcesdecreased costs & more efficient use of resources

�� Ongoing Feedback needed from HD & ICU staff to Ongoing Feedback needed from HD & ICU staff to 
evaluate & improve this new modelevaluate & improve this new model
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