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Patient-reported moderate-to-severe pruritus in this large cohort of patients with PSC was common and 
correlated with advanced liver disease; worsening cholestasis; and impaired quality of life, but medical 

treatment of moderate-to-severe pruritus in this group was infrequent. 

Primary Sclerosing Cholangitis (PSC) is a chronic 

cholestatic liver disease with no approved treatment and 

few effective off-label therapies to reduce the symptom 

burden. Although pruritus is often reported by patients with 

PSC, there are limited data using patient-reported 

outcomes measures to systematically record it1-3. ItCh-

PSC aims to characterize the frequency and severity of 

pruritus and determine its impact on quality of life and 

relationship with biomarkers of pruritus in patients with 

PSC. 

• Patients >= 18 years of age with a confirmed diagnosis of 

PSC were recruited at 7 academic medical centers

• Exclusion criteria included concomitant liver disease 

other than PSC and prior liver transplantation

• PRO tools included:

• Numeric rating scale (NRS) for itch

• Worst itch (WI) in the past 24 hours, 7 days, and 6 

months.

• 5-D Itch

• PSC-PRO

• SF-36

• Simple Clinical Colitis Activity Index (SCCAI).

• Serum was collected at time of PRO for liver 

biochemistries and total bile acids.

• All patients provided written informed consent. The study 

was approved by the institutional review board and was 

conducted in accordance with the principles of the 

Declarations of Helsinki and Istanbul. 

Patient-reported moderate-to-severe pruritus was common in this large 

cohort of patients with PSC and correlated with advanced liver disease, 

worsening cholestasis, and impaired quality of life. 
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1Based upon first abnormal cholangiogram. 2Cirrhosis defined by cirrhotic morphology on 

imagine, TE > 14.4 kPa, MRE > 4.93 kPa, or APRI > 2. 3Includes history of ascites, hepatic 

encephalopathy, or variceal bleeding.
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INVESTIGATING THE CHOLESTATIC PRURITUS OF PRIMARY SCLEROSING CHOLANGITIS (ITCH-PSC): 

A CROSS-SECTIONAL STUDY OF PATIENTS PARTICIPATING IN THE CONSORTIUM FOR AUTOIMMUNE 

LIVER DISEASE (CALID) 
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RESULTS
Table 1. Patient Baseline Characteristics (n = 200)

Median (IQR)/N (%)

Age at time of Enrollment 46.0 (33.0-58.0)

Age at Diagnosis1 38.5 (27.0-49.0)

Sex (male) 102 (51%)

Race

     White

     Black

     Other

     Missing

142 (71%)

21 (11%)

10 (5%)

27 (13%)

Ethnicity

     Hispanic

     Non-Hispanic

     Missing

10 (5%)

143 (71%)

47 (24%)

IBD 

     Ulcerative colitis

     Crohn’s disease

     Indeterminate colitis

     No IBD

     Missing

99 (50%)

33 (17%)

5 (2%)

37 (18%)

26 (13%)

PSC Type

     Large Duct

     Small Duct

     AIH Overlap

     Missing

153 (77%)

8 (4%)

4 (2%)

35 (17%)

Cirrhosis2 29 (15%)

Hepatic Decompensation3 5 (3%)

Alkaline Phosphatase (IU/L) 182.0 (106.0-337.0)

AST (IU/L) 52.0 (27.0-100.0)

ALT (IU/L) 43.0 (29.0-72.0)

Total Bilirubin (mg/dL) 0.6 (0.4-1.1)

Serum Bile Acids (umol/L) 14.0 (5.0-41.0)

Figure 1.  Worst Itch NRS Distribution

• Determine the prevalence of moderate to severe itch in 

patients with PSC

• Compare patient reported outcome (PRO) measures in 

patients with PSC and their relationship to itch

• Identify factors associated with itch in patients with PSC

Table 2. Clinical Features & Liver Biochemistries by Worst Itch within past 7 days

No Itch

n=104

Mild Itch

n=48

Moderate Itch

n=29

Severe Itch

n=19
P-Value

n (%)

PSC Type1

     Large duct

     PSC/AIH Overlap

     Small duct PSC

     Unknown

73 (70%)

4 (4%)

5 (5%)

22 (21%)

39 (81%)

0

1 (2%)

8 (17%)

27 (93%)

0

1 (3%)

1 (3%)

14 (74%)

0

1 (5%)

4 (21%)

0.30

Cirrhosis2 8 (8%) 9 (19%) 6 (21%) 6 (32%) 0.02*

Hepatic 

Decompensation1 2 (2%) 2 (4%) 1 (3%) 0 0.73

IBD1

     Ulcerative colitis

     Crohn’s Disease

     Indeterminate colitis

     No IBD

     Unknown

52 (50%)

14 (13%)

3 (3%)

 17 (16%)

18 (17%)

22 (46%)

10 (21%)

0

12 (25%)

4 (8%)

15 (52%)

6 (21%)

1 (3%)

6 (21%)

1 (3%)

10 (53%)

3 (16%)

1 (5%)

2 (11%)

3 (16%)

0.61

median (IQR)

SCCAI3

(IBD patients only)
2.0 (0.0-2.0) 2.0 (1.0-3.5) 4.0 (1.0-7.0) 4.0 (1.0-8.0) 0.009*

ALP3 133.0 (94.0-254.0) 195.0 (107.0-331.0) 223.0 (106.0-345.0) 381.5 (221.0-494.0) 0.0003*

ALT3 43.0 (23.0-100.0) 62.0 (40.0-82.0) 61.0 (29.0-130.0) 62.5 (32.0-112.0) 0.13

AST3 37.0 (27.0-61.0) 48.0 (33.0-83.0) 51.0 (30.0-72.0) 63.5 (33.0-116.0) 0.018*

Total Bilirubin3 0.5 (0.3-0.8) 0.7 (0.4-1.2) 0.7 (0.5-1.0) 1.4 (0.6-1.9) 0.004*

Albumin3 4.6 (4.4-4.8) 4.6 (4.3-4.8) 4.6 (4.3-4.7) 4.3 (4.0-4.6) 0.029*

GGT3 117.0 (34.0-272.0) 135.0 (63.0-295.0) 123.0 (59.0-314.0) 348.0 (121.0-488.0) 0.022*

Serum Bile Acids3 11.0 (5.0-27.0) 18.0 (5.0-53.0) 20.0 (3.0-55.0) 50.0 (16.0-97.0) 0.002*

Figure 2.  Spearman Correlations of PRO Measures

Higher scores for NRS, 5-Itch, PSC-PRO and SCCAI reflect greater symptoms burden. Higher scores for SF-36 reflect 

greater quality of life.  WI-NRS, Worst Itch Numeric Rating Scale in past 7 days; SF-36 PCS, SF-36 Physical Component 

Summary; SF-36 MCS, SF-36 Mental Component Summary; SCCAI, Simple Clinical Colitis Activity Index.

Table 3. General linear model of NRS Worst Itch within past 7 days
Standardized β (95% CI) p-value

ALP 0.0005 (-0.0024, 0.0033) 0.75

ALT 0.006 (-0.004, 0.016) 0.27

AST -0.022 (-0.043, -0.002) 0.03*

Albumin -0.558 (-1.629, 0.514) 0.31

GGT 0.002 (0.0006, 0.003) 0.006*

Total Serum Bile Acids 0.009 (0.002, 0.016) 0.01*

Total Protein -0.103 (-0.816, 0.609) 0.78

Total Bilirubin 0.494 (0.079, 0.908) 0.02*

Cirrhosis (Reference Yes) -0.734 (-1.855, 0.387) 0.20

• 38% of patients with PSC reported experiencing moderate to severe itch (WI-NRS > 4) 

in the past 6 months (Fig 1).

• Worsening itch was associated with cirrhosis, increasing liver biochemistries, and 

elevated serum bile acids (Table 2).

• After controlling for other variables, WI-NRS in the past 7 days was associated with 

AST, GGT, total serum bile acids, and total bilirubin, but not with cirrhosis (Table 3.)

• WI-NRS itch scores were strongly correlated with 5-D Itch and PSC-PRO and 

negatively impacted quality of life measured by SF-36 (Fig 2).

• Among patients with IBD, NRS scores increased with IBD activity reported on SCCAI 

(Fig 2).

SUMMARY

P-values determined via Kruskal-Wallis1, Chi-Square Test2, and Kruskal-Wallis Test3.

*No itch, Mild itch, Moderate itch, and Severe itch are defined as patient-reported NRS of 0, 1-3, 4-7, and 8-10, respectively.
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