
Infection with hepatitis C virus (HCV) is currently the most common cause of
chronic hepatitis in our country, with a prevalence approaching 3% (1) that is
progressively increasing because of multiple factors. It results in a readily under-
standable social and healthcare problem since the risk for chronicity is around
80%; of these subjects, 10-25% will develop cirrhosis after 20-30 years with a
resulting mortality risk from cirrhosis itself or the development of hepatocarci-
noma. Currently, the management of HCV-related chronic hepatitis consists of
combined pegylated interferon (PEG-IFN) and ribavirin (RBV). This regimen re-
sults in sustained virological response in 45-55% of patients with genotype 1, in
nearly 65-70% of subjects with genotype 4, and in 75-90% of individuals with
genotype 2 or 3.
A key fact for the outcome of chronic liver disease is fibrosis development. Liv-

er fibrosis is defined as an accumulation of proteins –mainly collagen– in the extra-
cellular matrix, which occurs in most chronic liver conditions and distorts normal
architecture leading to portal hypertension and its complications (2). It is considered
a highly complex tissue repair process where a number of cell types and proinflam-
matory cytokines play a role. During the last decade our understanding of cellular
and molecular mechanisms leading to fibrogenesis have increased, particularly re-
garding the relevance of inflammation mediators, apoptosis, and especially the role
of hepatic stellate cells (HSC), deemed the “cornerstone” in this complex process.
In the course of chronic liver disease HSCs undergo a phenotypical transformation
or “cell activation” characterized by their acquisition of functions typical of myofi-
broblasts, including cell contractility and both proinflammatory cytokine and extra-
cellular matrix secretion. Activated HSCs migrate and proliferate in hepatocellular
necrosis areas, where they deposit extracellular matrix and play a role in inflamma-
tory cell recruitment. Thus, various growth factors, including platelet-derived
growth factor (PDGF) and transforming growth factor type β (TGFβ), as well as va-
soactive substances (thrombin, angiotensin II, endothelin 1) contribute to activated
HSC accumulation, and have therefore profibrogenic activity. In contrast, various
cytokines such as interferón alfa and HGF are powerful inhibitors of HSC activa-
tion.
In addition, fibrogenesis is a process that includes not only an increase in colla-

gen synthesis but also a marked decrease in collagen degradation. Major enzymes
regulating this process include collagenases, whose activity is modulated by other
enzymes designated tissue inhibitors of collagenases or tissue inhibitors of metallo-
proteinases (TIMPs). During fibrogenesis there is a relevant increase in TIMP ex-
pression, and therefore of collagenase activity inhibition. HSCs are the primary cell
type involved in the synthesis of these enzymes. HSCs secrete huge amounts of

Hepatocyte growth factor (HGF):
a predictor of outcome and response
to therapy in hepatitis C?

1130-0108/2010/102/6/349-351
REVISTA ESPAÑOLA DE ENFERMEDADES DIGESTIVAS
Copyright © 2010 ARÁN EDICIONES, S. L.

REV ESP ENFERM DIG (Madrid)
Vol. 102, N.° 6, pp. 349-351, 2010

E
d

i
t

o
r

i
a

l



TIMPs, thus precluding the degradation of secreted collagen and increasing its fi-
brogenic capacity.
In the development of HCV-related fibrosis the host’s genetic background, in-

cluding polymorphisms for some cytokines and vasoactive substances, seems more
influential than viral factors (3).
Numerous experimental and clinical reports suggest that liver fibrosis is a poten-

tially reversible process (4). However, whether the liver is equally capable of clear-
ing away fibrotic tissue in all patients and whether this depends on liver disease
stage is unknown.
The mechanisms of action of HGF are manifold and complex. In addition to a

potential antifibrogenic effect through HSC inhibition, several studies have shown
that HGF plays a role in hepatic cell regeneration phenomena (5-7). On the other
hand, it seems to play a significant proangiogenic role in chronic viral liver disease
through the action of proinflammatory cytokines and by stimulating VEGF synthe-
sis (8).
Another process wherein GHF has been involved is the development of hepato-

cellular carcinoma (HCC), and a number of papers demonstrate its potential role
both in its diagnosis (9) and prognosis (10,11). A prospective study in 99 patients
with chronic hepatitis C, cirrhosis, and HCC revealed that all patients with serum
HGF levels above 0.6 ng/ml had HCC regardless of alfa-fetoprotein (AFP) and des-
gamma-carboxyprothrombin (DCP).
In this issue of The Spanish Journal of Gastroenterology Marín-Serrano et al.

(12) discuss HGF levels in a group of 45 patients with chronic hepatitis C and
15 healthy control subjects, as well as changes in said levels following antiviral
therapy. Their findings suggest that, despite HGF being a cytokine with powerful
antifibrogenic effects, high serum HGF levels are associated with greater liver fi-
brosis, both when compared to biopsy and non-invasive fibrosis tests. Regarding the
subgroup of patients receiving antiviral therapy, HGF levels were of no use in esti-
mating treatment effectiveness when responders and non-responders were com-
pared; however, this group was of limited size and treatment type was heteroge-
neous (20 patients on conventional interferon, 5 patients on peginterferon).
In summary, HGF is closely related to cell regeneration activation and liver fi-

brosis control phenomena by inhibiting HSCs. Furthermore, it has angiogenic activ-
ity and plays an as-yet unclear role in hepatocarcinoma development. Further stud-
ies in the future will elucidate the clinical relevance of measuring HGF levels for
the diagnosis and follow-up of fibrosis and hepatocarcinoma.

F. García-Pajares and A. Caro-Patón Gómez

Department of Digestive Diseases. University Hospital Río Hortega.
Department of Medicine. University of Valladolid

References
1. Sola R, Cruz de Castro E, Hombrados M, Planas R, Coll S, Jardi R, et al. Prevalence of hepatitis B and hepa-

titis C viruses in different counties of Catalonia, Spain: cross-sectional study. Med Clin (Barc) 2002; 119(3):
90-5.

Editorial

REV ESP ENFERM DIG 2010; 102 (6): 349-351

350 F. GARCÍA-PAJARES AND A. CARO-PATÓN GÓMEZ REV ESP ENFERM DIG (Madrid)



2. Bataller R, Brenner DA. Liver fibrosis. J Clin Invest 2005; 115: 209-18.
3. Rockey DC. Hepatic fibrogenesis and hepatitis C. Semin Gastrointest Dis 2000; 11: 69-83.
4. Bonis PA, Friedman SL, Kaplan MM. Is liver fibrosis reversible? N Engl J Med 2001; 344: 452-4.
5. Fausto N, Campbell JS, Riehle KJ. Liver regeneration. Hepatology 2006; 43(2 Supl. 1): S45-53.
6. Michalopoulos GK, Khan Z. Liver regeneration, growth factors, and amphiregulin. Gastroenterology 2005;

128: 503-6.
7. Huh CG, Factor VM, Sánchez A, Uchida K, Conner EA, Thorgeirsson SS. Hepatocyte growth factor/c-met

signaling pathway is required for efficient liver regeneration and repair. Proc Natl Acad Sci USA 2004; 101:
4477-82.

8. Medina J, Caveda L, Sanz-Cameno P, Arroyo AG, Martín-Vílchez S, Majano PL, et al. Hepatocyte growth
factor activates endothelial proangiogenic mechanisms relevant in chronic hepatitis C-associated neoangio-
genesis. J Hepatol 2003; 38: 660-7.

9. Yamagamim H, Moriyama M, Matsumura H, Aoki H, Shimizu T, Saito T, et al. Serum concentrations of hu-
man hepatocytes growth factor is a useful indicator for predicting the occurrence of hepatocellular carcino-
mas in C-viral chronic liver diseases. Cancer 2002; 95: 824-34.

10. Vejchapipat P, Tangkijvanich P, Theamboonlers A, Chongsrisawat V, Chittmittrapap S, Poovorawan Y. As-
sociation between serum hepatocyte growth factor and survival in untreated hepatocellular carcinoma. J Gas-
troenterol 2004; 39: 1182-8.

11. Chau GY, Lui WY, Chi CW, Chau YP, Li AF, Kao HL, et al. Significance of serum hepatocyte growth factor
levels in patients with hepatocellular carcinoma undergoing hepatic resection. Eur J Surg Oncol 2008; 34:
333-8.

12. Marín-Serrano E, Rodríguez-Ramos C, Díaz-García F, Martín-Herrera L, Fernández-Gutiérrez del Álamo C,
et al. Hepatocyte growth factor and chronic hepatitis C. Rev Esp Enferm Dig 2010; 102(6): 365-71.

Editorial

REV ESP ENFERM DIG 2010; 102 (6): 349-351

Vol. 102, N.° 6, 2010 HEPATOCYTE GROWTH FACTOR (HGF): 351
A PREDICTOR OF OUTCOME AND RESPONSE TO THERAPY IN HEPATITIS C?


