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Letter to the Editor
Individualized prediction of hepatocellular carcinoma
occurrence in a large cohort of patients with cirrhosis
To the Editor;
We read with interest the article from Sharma and collabora-
tors.1 The authors proposed a score based on four variables
(age, sex, etiology of cirrhosis, and platelet count) to predict
the risk of hepatocellular carcinoma (HCC) in a cohort of 2,079
patients with cirrhosis validated in an external cohort. Points
were assigned to each independent predictor of HCC according
to its hazard ratio (HR) to create the Toronto HCC Risk Index
(THRI). This score stratifies patients into three equally spaced
categories to obtain low (<120), medium (120–240) and high
(>240) risk thresholds. As interest in the individualized predic-
tion of the risk of HCC in patients with cirrhosis is increasing,2–4

we took the opportunity to evaluate the usefulness of such a
model to predict HCC occurrence in another large cohort of
patients with cirrhosis.5 We evaluated the risk of HCC among
752 patients with cirrhosis and divided them into three etiolo-
gies of liver disease: alcoholic liver disease (ALD) (n = 529),
chronic hepatitis C virus (HCV) infection (n = 145), and
non-alcoholic fatty liver disease (NAFLD) (n = 78). During fol-
low-up, 85 patients (11%) developed HCC. Three variables were
independently associated with a risk of HCC: age (HR 1.03; 95%
CI 1.00–1.06; p = 0.03); male gender (HR 2.41; 95% CI 1.39–4.15;
p = 0.002), and etiology of cirrhosis (HR 0.39 for ALD; 95% CI
0.20–0.76; p = 0.005). Platelet count used as a continuous vari-
able did not reach statistical significance (HR 1.00; 95% CI
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Variables 95% HR Cl p value Risk score

Age
<45 1 0
45-60 1.15 0.38-3.45 0.8 6
>60 2.22 0.74-6.66 0.2 49

Etiology

ALD 1 0
HCV SVR+ 1.88 0.51-6.89 0.3 35
NAFLD 2.17 1.04-4.50 0.04 47

HCV SVR- 2.73 1.41-5.28 0.003 69

Gender

Female 1 0
Male 2.60 1.37-4.93 0.004 64
Platelets
>200 1 0
140-200 1.10 0.47-2.57 0.8 4
80-139 1.60 0.76-3.35 0.2 24
<80 3.50 1.32-9.28 0.01 100
Total 0-282

A HR B

C

Fig. 1. Predictive scores for HCC. (A) Components of the predictive score with
(B) Incidence of HCC according to the predictive score: model derived from our
Index: model built with the same variable weights as in the Sharma et al. stu
carcinoma; HCV, chronic hepatitis C virus; HR, hazard ratio; NAFLD, non-alcoho
0.99–1.00; p = 0.08). We categorized age using three cut-offs
(<45, 45–60, >60 years) and we included platelet count using
four cut-offs (<80, 80–139, 140–200, and >200 Giga/mm3), as
did Sharma and collaborators. We considered four groups of
liver disease (HCV with sustained virological response [SVR+],
HCV without SVR [SVR�], ALD, and NAFLD). We built two mod-
els. In the first model, points were attributed to each factor
according to its HR in the multivariate model (Fig. 1A). In the
second model, we used the same variable weights as the THRI
model. We stratified the population into three groups according
to risk of HCC at 10 years. In the first model, risks of HCC were
9.1% (95% CI 1.4–16.8), 15.7% (7.6–23.8), and 29.1% (19.7–38.5)
in the low (<71 points) medium (71–115), and high (>115) risk
groups, respectively (p <0.001; Fig. 1B). In the second model,
the corresponding risks were 0%, 14.6% (8.5–20.7), and 28.4%
(18.8–38.0) in the low (<120 points) medium (120–240), and
high (>240) risk groups, respectively (p <0.001; Fig. 1C).

Thus, we have confirmed that an individualized model is
useful for prediction of HCC occurrence in patients with cirrho-
sis. However, the weight of each factor differed according to the
population of patients. These models point out the importance
of considering the different etiologies of liver disease when
evaluating the risk of HCC in patients with cirrhosis. In contrast
to Sharma and collaborators, however, we believe that ALD and
NAFLD patients should be considered separately as the risk of
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points attributed to each factor according to its HR in our multivariate model.
multivariate model. (C) Incidence of HCC according to the Toronto HCC Risk
dy. ALD, alcoholic liver disease; CI, confidence interval; HCC, hepatocellular
lic fatty liver disease; SVR, sustained virologic response.
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HCC differs between them, although a clear distinction between
these two etiologies is sometimes not easy to identify (see
supplementary material for our definitions).
Conflict of interest
The authors declare no conflicts of interest that pertain to this
work.

Please refer to the accompanying ICMJE disclosure forms for
further details.

Acknowledgement
We acknowledge the contribution of Sandy Field, Ph.D., for her
assistance concerning English-language editing.
Supplementary data
Supplementary data associated with this article can be found, in
the online version, at https://doi.org/10.1016/j.jhep.2018.06.
007.
References
[1] Sharma SA, Kowgier M, Hansen BE, Brouwer WP, Maan R, Wong D, et al.

Toronto HCC risk index: a validated scoring system to predict 10-year risk
of HCC in patients with cirrhosis. J Hepatol 2017.

[2] Ganne-Carrie N, Layese R, Bourcier V, Cagnot C, Marcellin P, Guyader D,
et al. Nomogram for individualized prediction of hepatocellular carci-
noma occurrence in hepatitis C virus cirrhosis (ANRS CO12 CirVir).
Hepatology 2016;64:1136–1147.
2 Journal of Hepatology 20
[3] Marot A, Vandenbulcke H, Knebel JF, Doerig C, Moreno C, Deltenre P.
External validation of the nomogram for individualized prediction of
hepatocellular carcinoma occurrence in patients with hepatitis C virus-
related compensated cirrhosis. Hepatology 2017;65:1419–1421.

[4] Fujiwara N, Friedman SL, Goossens N, Hoshida Y. Risk factors and
prevention of hepatocellular carcinoma in the era of precision medicine. J
Hepatol 2018;68:526–549.

[5] Marot A, Henrion J, Knebel JF, Moreno C, Deltenre P. Alcoholic liver disease
confers a worse prognosis than HCV infection and non-alcoholic fatty liver
disease among patients with cirrhosis: an observational study. PLoS One
2017;12 e0186715.

Astrid Marot1,⇑
Jean Henrion2

Jean-François Knebel3

Pierre Deltenre4,5
1Department of Gastroenterology and Hepatology, CHU UCL Namur,

Université Catholique de Louvain, Yvoir, Belgium
2Department of Gastroenterology and Hepatology, Hôpital de Jolimont,

Haine-Saint-Paul, Belgium
3Division of Radiology, Centre d’Imagerie Biomédicale (CIBM),

Hôpital Nestlé, Centre Hospitalier Universitaire Vaudois,
University of Lausanne, Lausanne, Switzerland

4Department of Gastroenterology, Hepatopancreatology and Digestive
Oncology, CUB Hôpital Erasme, Université Libre de Bruxelles,

Brussels, Belgium
5Department of Gastroenterology and Hepatology, Clinique St Luc,

Bouge, Belgium⇑Corresponding author. Address: Department of Gastroenterology
and Hepatology, CHU UCL Namur, Université Catholique de Louvain,

Yvoir, Belgium.
E-mail address: astridmarot@gmail.com
18 vol. xxx j xxx–xxx

https://doi.org/10.1016/j.jhep.2018.06.007
https://doi.org/10.1016/j.jhep.2018.06.007
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0005
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0005
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0005
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0010
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0010
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0010
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0010
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0015
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0015
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0015
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0015
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0020
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0020
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0020
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0025
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0025
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0025
http://refhub.elsevier.com/S0168-8278(18)32160-3/h0025
mailto:astridmarot@gmail.com

	Individualized prediction of hepatocellular carcinoma�occurrence in a large cohort of patients with cirrhosis
	Conflict of interest
	Acknowledgement
	Supplementary data
	Supplementary data
	References


