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Impact Statement

Overall, this activity led to a 

performance effect size of 0.38, 

indicating a performance shift 

of 26% compared to their peers.

Healthcare providers who have 

participated in this activity thus 

far see, on average, 5 patients 

per month with AKI/HRS. 

Over 1,800 patients per month may benefit from improved evidence-

based care.



New Treatment Advances & Current Management Approaches in HRS

Achievements By The Numbers 

499
number of attendees

88%
indicated that attending this activity will change their practice behavior

94%
indicated that attending this activity will increase their effectiveness in treating patients



Participant Demographics

Years in Practice Practice Setting

0-5 years
33%

11-20 years
19%

21-30 years
12%

30+ years
21%

6-10 years
15%

Rural
6%

Suburban
26%

Urban
68%



Onsite Evaluation

Professional Effectiveness/Practice Behavior 
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Strongly Agree Agree Disagree Strongly Disagree Not Applicable

The educational activity has enhanced my
professional effectiveness in treating
patients (N =144)

The educational activity will result in a
change in my practice behavior (N =144)



Pre- and post-activity 

assessment

Learning 
assessment



Onsite Pre- and Post-activity Responses

What is the definition for Acute Kidney Injury (AKI) in cirrhosis?

Pre Test N = 180  Post Test N = 174  

6% 4%

73%

17%

1% 1%

97%

2%

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

A. 75% increase in SCr over
baseline

B. 100% increase in SCr over
baseline

C. Increase in SCr >0.3 mg/dL
within 48 hours or increase in

SCr >50% from baseline
within past 7 days

D. Increase in SCr >0.6 mg/dL
within 48 hours or increase in

SCr >100% from baseline
within past 7 days

Pre Test

Post Test



Onsite Pre- and Post-activity Responses

Which factors are most important in the initial management of hepatorenal 

syndrome?

Pre Test N = 178 Post Test N = 174 

57%

15%

25%

3%

67%

2%

30%

2%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

A. Avoid large-volume
paracentesis and start volume

expansion with albumin

B. Avoid large-volume
paracentesis and increase the

dose of diuretics

C. Continue large-volume
paracentesis and start volume

expansion with albumin

D. Continue large-volume
paracentesis and increase the

dose of diuretics

Pre Test

Post Test



Onsite Pre- and Post-activity Responses

Hepatorenal syndrome (HRS) is defined as AKI that does not respond to volume 

resuscitation upon correction of sepsis and in the absence of other renotoxic insults.

Pre Test N = 179 Post Test N = 174 

77%

17%

90%

6%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

A. True B. False

Pre Test

Post Test



Onsite Pre- and Post-activity Responses

Recently presented data demonstrated that ___% of patients with HRS-1 achieved HRS reversal 

when treated with terlipressin + albumin versus ___% who were treated with albumin alone.

Pre Test N = 175 Post Test N = 171 

34%

22%

35%

10%

21%

6%

67%

5%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

A. 10.1% versus 5.2% B. 21.1% versus 5.8% C. 29.1% versus 15.8% D. 42.3% versus 15.8%

Pre Test

Post Test



Onsite Pre- and Post-activity Responses

Which of the following is not recommended for initial AKI Stage 1?

Pre Test N = 180 Post Test N = 173 

9%
14%

67%

10%
5%

2%

90%

3%

0.00%

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

100.00%

A. Withdraw vasodilators
and NSAIDs

B. Plasma expansion in case
of hypovolemia

C. Start vasoconstrictors D. Taper/withdraw diuretics

Pre Test

Post Test



PERFORMANCE OUTCOMES REPORT

September 2020

New Treatment Advances & Current Management Approaches in 

Acute Kidney Injury- Hepatorenal Syndrome 

Preliminary Report

Supported by Mallinckrodt Pharmaceuticals



✓ Recognition of the prevalence of acute renal failure/acute kidney 

injury (AKI) caused by HRS

✓ Application of ICA criteria to diagnose AKI

✓ Beginning HRS treatment in appropriate scenarios

✓ Choice of goal when beginning therapy
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52%

40%

70%

52%

60%

40%

The 371 healthcare providers who have participated in this activity 

thus far see, on average, 5 patients per month with AKI/HRS. 

Therefore, over 1,800 patients† per month may benefit from 

improved evidence-based care.

Patient Impact

70%

52%

Overall, this activity led to a 

performance effect size of 0.38, 

indicating a performance shift of 

26% compared to their peers.

❑ Avoidance of NSAIDs and ACE inhibitors in patients at risk for HRS

❑ Scenarios for appropriate use of HRS treatment

❑ Initial and subsequent HRS treatment approach

❑ Management of key barriers to care, including diagnosis delay, 

access to specialists, efficacy of treatment, and side effects

Future educational opportunities

OUTCOMES SUMMARY

Cohen’s d:  0.38

CONTROL      LEARNERS

Specific performance improvements were shown when comparing learners

to non-learners, including:

Clinician Performance Impact

† An estimated reach calculated by multiplying the program participants by the average patients seen by the sample.



Analysis of 
differences 

between learner 
and nonlearners 

groups

Survey fielded to 
nonlearners, 
matched by 

learner 
demographics

30-days following 
learning, survey 

fielded to 
learners based 

on lists provided 
by CLDF

Case-based 
survey developed 
in collaboration 

with clinical 
expert 

Education 
independently 
reviewed to 

determine key 
performance 

factors
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PERFORMANCE OUTCOMES STUDY METHODOLOGY

With the CLDF, CE Outcomes created a survey based on key performance 

measurements within the educational activity. As a Level 5 Performance 

Assessment, this study attempts to measure not just what clinicians know after 

education, but how they are using the educational content within their practices.

Population health

Patient health

Performance

Competence

Knowledge

Satisfaction

Participation



15

STUDY DEMOGRAPHICS

4%

30%

26%

20%

14%

6%

4%

34%

30%

16%

16%

0%

Critical Care

Internal Medicine

Gastroenterology

Hepatology

Nephrology

Other

Learners (n = 50) Nonlearners (n = 50)

DEGREE SPECIALTY

11%

15%

% Patients with
advanced liver

disease

12

25

Years since
medical/professional school

graduation (mean)

MD/DO, 88%

MD/DO, 86%

NP/PA, 
12%

NP/PA, 
14%

Learners

Non-learners

A total of 371 healthcare providers who participated in the education were invited to the follow-up assessment survey.  A total of 50 learners and a 

demographically similar control group of 50 non-learners were collected for this assessment.

PATIENT POPULATION

24%

25%

% Patients with ascites
that have diuretic

resistance/refractory
ascites

50%

40%

% Patients with
advanced liver disease

that have ascites

AKI/HRS patients managed per month

5

7
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When discussing this patient with the care team, what would you tell them is 

the approximate percentage of acute renal failure/acute kidney injury in 

hospitalized patients with cirrhosis that is caused by hepatorenal syndrome? 

52%

34%

14%

0%

40%

42%

12%

6%

10-20%

40-50%

60-70%

80-90%

Learners (n = 50)

Nonlearners (n = 50)

Only 10-20% is likely caused by HRS. 

While learners are more likely to 

indicate this response, clinicians may 

be overestimating the impact of HRS 

on acute renal failure and kidney 

injury in hospitalized patients. Other 

causes include volume-responsive pre-

renal AKI, intra-renal causes including 

acute tubular nephrosis and 

glomerulonephritis, and obstructive 

disease.

Q LEARNING OBJECTIVE:

PREVALENCE OF HRS
Patient case summary (see full case in notes): A 67-year-old man with decompensated cirrhosis is hospitalized with hematemesis and mental status 

changes. Initial lab testing shows creatinine 1.1 mg/dL. He is resuscitated with transfusion; but his creatinine rises to 1.5 mg/dL the following day.
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Which of the following findings would be most highly suggestive of 

acute kidney injury in this patient, according to the International 

Club of Ascites revised criteria?

24%

4%

70%

2%

20%

24%

52%

4%

50% increase in baseline serum
creatinine within the previous 14

days

GFR decrease of 25% within the
past 7 days

Increase in serum creatinine by
0.3 mg/dL within 48 hours

Urine volume 0.3 mL/kg/h for 6
hours Learners (n = 50)

Nonlearners (n = 50)

Q

Learners are more likely than 

nonlearners to recognize and apply 

ICA criteria to diagnose acute kidney 

injury in this patient. A 50% increase 

in baseline Cr within 7 days (not 14 

days) meets the definition. GFR 

decrease of 25% is part of the RIFLE 

criteria. Continued education may be 
needed on the criteria.

LEARNING OBJECTIVE:

ICA DIAGNOSTIC CRITERIA

P = .06

Patient case summary (see full case in notes): A 67-year-old man with decompensated cirrhosis is hospitalized with hematemesis and mental status 

changes. Initial lab testing shows creatinine 1.1 mg/dL. He is resuscitated with transfusion; but his creatinine rises to 1.5 mg/dL the following day.



18

Which of the following would you be most likely to recommend 

to prevent hepatorenal syndrome in this patient?

2%

48%

48%

2%

8%

30%

56%

6%

Begin an ACE inhibitor

Defer large volume
paracentesis

Discontinue ibuprofen

Increase his dose of
metoprolol

Learners (n = 50)

Nonlearners (n = 50)

Q

NSAIDs and ACE inhibitors should be 

avoided in patients with ascites who 

are at risk for HRS. Large volume 

paracentesis decreases the incidence 

of HRS. While half of learners and 

nonlearners are likely to provide the 

appropriate next step for this patient, 
continued education may be needed.

LEARNING OBJECTIVE:

PREVENTION OF HRS
Patient case summary (see full case in notes): A 67-year-old man with decompensated cirrhosis is hospitalized with hematemesis and mental status 

changes. Initial lab testing shows creatinine 1.1 mg/dL. He is resuscitated with transfusion; but his creatinine rises to 1.5 mg/dL the following day.
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Case continuation: By the fourth day of admission, the patient’s creatinine has risen to 2.6 mg/dL. Urine sediment exam reveals 1-5 bilirubin-stained 

granular casts per high-powered field and a few renal tubular epithelial cells. Urine sodium is 12 mEq/L.

Only in which of the following scenarios would it be acceptable 

to begin treatment for hepatorenal syndrome?

6%

6%

28%

60%

16%

12%

32%

40%

Current treatment with a
nephrotoxic drug

Hydronephrosis

Shock

Spontaneous bacterial
peritonitis

Learners (n = 50) Nonlearners (n = 50)

Q

Learners are more likely than 

nonlearners to begin HRS treatment in 

the absence of any other apparent cause 

for the AKI, including shock, current or 

recent treatment with nephrotoxic drugs, 

and ultrasonographic evidence of 

obstruction. While a success of the 

program, continued education, through 

cases or simulations, may be needed to 

highlight appropriate scenarios for HRS 

treatment. 

LEARNING OBJECTIVE:

WHEN TO BEGIN HRS TREATMENT

P = .04
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Case continuation: After further workup, he is diagnosed with HRS-AKI.

Which of the following, if present, would suggest to you 

that the patient has HRS-CKD rather than HRS-AKI?

10%

24%

14%

52%

6%

28%

12%

54%

A history of normal kidney
function

Low rate of sodium
excretion

Low urine output

Presence of diuretic-
resistant ascites

Learners (n = 50) Nonlearners (n = 50)

Q

Half of learners and nonlearners 

indicated that presence of diuretic-

resistant ascites, in which the kidneys 

are unable to excrete sufficient 

sodium to clear the fluid even with 

the use of diuretic medications, would 

suggest HRS-CKD over HRS-AKI. Future 

education may be needed to continue 

to elucidate this point.

LEARNING OBJECTIVE:

DIAGNOSIS OF HRS
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Case continuation: After further workup, he is diagnosed with HRS-AKI.

Which of the following would you recommend as part 

of initial treatment of HRS-AKI in this patient?

82%

0%

2%

16%

80%

10%

2%

8%

Albumin

Renal replacement
therapy

TIPS procedure

Vasopressin Learners (n = 50)

Nonlearners (n = 50)

Q

Most clinicians recognized that 

albumin is used for volume expansion 

in HRS and is an appropriate first step 

for HRS treatment. Renal replacement 

therapy and TIPS are generally 

reserved as second-line therapies, 

while vasopressin can be used in 

combination with albumin for more 

critical patients. Continued 

reinforcement is needed to the step-

wise therapy algorithm. 

LEARNING OBJECTIVE:

INITIAL HRS TREATMENT
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Case continuation: After further workup, he is diagnosed with HRS-AKI.

If midodrine plus octreotide is added to albumin in this patient, 

what would be the immediate goal of this therapy? 

0%

24%

6%

70%

2%

36%

10%

52%

Decrease in volume loss
from diarrhea

Dilation of splanchnic
vessels

Improved hepatic
function

Increase in mean arterial
pressure

Learners (n = 50) Nonlearners (n = 50)

Q

Learners are more likely than 

nonlearners to accurately reflect a 

goal of increasing mean arterial 

pressure when using octreotide and 

midodrine. Midodrine causes dilation 

of renal vasculature but constriction 

of splanchnic vessels.

Continued education may be needed 

on the roles of these therapies in 

patients with HRS.

LEARNING OBJECTIVE:

THERAPEUTIC GOAL


