
SUPPLEMENTARY MATERIAL
[image: ]
[image: ]

[image: ]


[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[image: ]
[bookmark: _GoBack][image: ]
13

image1.emf
Supplementary Table 1: Definition of a Liver Related Outcome

Components of 

definition

Data source Specific criteria

(i) HES: Admitted Patient Care database

(ii) HES: Out Patient Care database

(iii) Cancer registry

(iv) Clinical database Diagnosis of HCC recorded in medical notes.

(i) HES: Admitted care database

(ii)HES: out patient care database

(iii) Clinical database Diagnosis recorded in medical notes of: hepatic encephalopathy; ascites; 

variceal bleeding.

3. liver mortality (i) ONS mortality registry ICD10: C22 (primary liver cancer); ICD10: K70-7 (diseases of the liver); 

ICD10: B15-9 (Viral hepatitis)

* considered only if there was no accompanying indication of non-liver related cancer (ICD10: C01-C21; C23-C99).

ICD10: R18 (ascites)*; ICD10: I850;I983 (Bleeding oesophageal varices); 

ICD10: K721; K729 (Chronic hepatic failure, inc hepatic encephalopathy); 

ICD10:K704 (Alcohol hepatic failure); ICD10:K76.7 (Hepatorenal 

syndrome); OPCS4: J061;J062 (insertion of stent/stent graft into portal vein); 

OPCS4:T461-T462 (paracentesis abdominis for ascites or drainage of 

ascites)*;OPCS4:G104;G108; G109; G144; G174 (operations on 

oesophageal varices).

1. HCC

2. decompensated 

cirrhosis

ICD: C22.0
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Timepoint  Compensated cirrhosis 

subgroup (N=907)

Decompensated cirrhosis 

subgroup (N=289)

Enrolment 24.1% 37.7%

<6 months after enrolment 66.5% 68.5%

<12 months after enrolment 75.1% 73.7%

<24 months after enrolment 77.7% 74.7%

<36 months after enrolment 79.4% 78.2%

<48 months after enrolment 80.0% 78.5%

Table S2: Proportion of patients achieving SVR according to time since study 

enrolment
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Number (%)

Liver related outcome in compensated subgroup (N=98)

Pre-SVR 50 (51.0)

Post-SVR 48 (49.0)

No 55 (56.1)

Yes 43 (43.9)

All cause mortality in decompensated subgroup (N=75)

Pre-SVR 28 (37.3)

Post-SVR 47 (62.7)

No 37 (49.3)

Yes 38 (50.7)

SVR status

HCC-related

Table S3: number of outcome events according to SVR 

status events and whether related to HCC

Characteristic

SVR status

HCC-related
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Low Intermediate-

low

Intermediate-

high

High

ALBI-FIB4 0.983 0.925 0.848 0.661

ALBI   0.949 0.922 0.848 0.690

CTP 0.879 0.694

FIB4 0.980 0.948 0.824 0.688

APRI 0.938 0.942 0.823 0.748

MELD 0.931 0.867 0.862 0.822

MELD_NA 0.947 0.865 0.866 0.806

PROC6 0.960 0.907 0.865 0.698

PROC3 0.944 0.918 0.826 0.774

C4M2 0.921 0.918 0.827 0.761

CirCom 0.827 0.721

Innes-Buch GRS 0.892 0.876 0.849 0.850

AUDIT 0.878 0.738

Huang GRS 0.884 0.854 0.871 0.856

"Low" includes participants with a biomarker value in the <16th percentile; 

"Intermediate-low"=16-49th percentile; "Intermediate-high"=50-84th 

percentile; and "High"=>84th percentile. N.B. in some cases, these 

categories must be combined, depending on the distribution of the 

biomarker (e.g. for CirCom or Audit). 

Biomarker value

Biomarker

Table S4: Liver related outcome-free survival at three years after 

study enrolement, according to biomarker value

0.904

0.888

0.894
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Low Intermediate-

low

Intermediate-

high

High

ALBI-FIB4 0.918 0.856 0.715 0.450

ALBI   0.930 0.841 0.681 0.543

CTP 0.875 0.789 0.752 0.419

FIB4 0.874 0.844 0.679 0.604

APRI 0.900 0.833 0.690 0.583

MELD 0.857 0.829 0.715 0.579

MELD_NA 0.859 0.855 0.723 0.498

PROC6 0.932 0.810 0.642 0.699

PROC3 0.910 0.828 0.611 0.750

C4M2 0.819 0.755 0.796 0.604

CirCom 0.808 0.634

Innes-Buch GRS 0.901 0.741 0.743 0.665

AUDIT 0.803 0.641

Huang GRS 0.722 0.807 0.743 0.701

"Low" includes participants with a biomarker value in the <16th percentile; 

"Intermediate-low"=16-49th percentile; "Intermediate-high"=50-84th 

percentile; and "High"=>84th percentile. N.B. in some cases, these 

categories must be combined, depending on the distribution of the 

biomarker (e.g. for CirCom or Audit). 

0.736

Table S5: Overall survival at four years after study enrolement, 

according to biomarker value

Biomarker Biomarker value

0.770
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Figure S1. Liver Related Outcome-free survival for patients with compensated cirrhosis, according to low,
intermediate-low, intermediate-high and high values for each validated biomarker.
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Survival curves are based on Kaplan Meier estimate. S(t) refers to proportion with free of a liver related outcome.
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Figure S2. Liver Related Outcome-free survival for patients with compensated cirrhosis, according to low,
intermediate-low, intermediate-high and high values for each enhanced biomarker.
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Survival curves are based on Kaplan Meier estimate. S(t) refers to proportion with free of a liver related outcome.
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Figure S3. Overall survival for patients with decompensated cirrhosis, according to low, intermediate-low,
intermediate-high and high values for each validated biomarker.
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Figure S4. Overall survival for patients with decompensated cirrhosis, according to low, intermediate-low,

intermediate-high and high values for each enhanced biomarker.
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Figure S5. D-statistic Biomarker discrimination for predicting: A) Liver Related Outcome in patients with
compensated cirrhosis (N=907); and B) All-cause mortality in patients with decompensated cirrhosis (N=289).
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Figure S6. Biomarker discrimination (C-index) for risk of liver related outcome in patients with compensated
cirrhosis. Comparison of multiple imputation and complete case analysis.
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Figure S7. Biomarker discrimination {D-statistic) for risk of liver related outcome in patients with compensated
cirrhosis. Comparison of multiple imputation and complete case analysis

Multiple imputation Complete case
| 0 |
kS
2
o _ | -
=
©
&
@
)
w0 0
[ R et b - (ol R et -
0 9
III\IIIIIIIII\I IIIIIIIII\I\I{If)éD
TIESE2EEQRYNEE D T IS L E2EeQQYEE DY
€2sT°5825gsEgouxk EE8€s°5 8§55 Ea8355%06
pa Eg5832209 pa EoB5883 222 9
@ € © 5 < T € 085
33 o 2
Q F o T
3 2
c c
£ £




image13.tiff
Figure S8. Biomarker discrimination (C-index) for risk of all-cause mortality in patients with decompensated
cirrhosis. Comparison of multiple imputation and complete case analysis.
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Figure S9. Biomarker discrimination (D-statistic) for risk of all-cause mortality in patients with
decompensated cirrhosis. Comparison of multiple imputation and complete case analysis.
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Figure S10. Fraction of new prognostic information (%) gained by adding an enhanced biomarker to a validated biomarker, when predicting A)
Liver Related Outcome in patients with compensated cirrhosis; and B) All-cause mortality in patients with decompensated cirrhosis
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Figure S11. Fraction of new prognostic information (%) from adding Nordic biomarkers to a standard biomarker+Cirrcom
model, when predicting A) Liver Related Outcome in patients with compensated cirrhosis; and B) All-cause mortality in
patients with decompensated cirrhosis
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