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Hepatocellular carcinoma (HCC) occurs at a rate of 3–5% 
per year in patients with compensated cirrhosis, and it 
often represents the first disease complication and the 
main cause of death in these patients (1). Surveillance for 
HCC is recommended by all liver disease associations, 
as it increases patient survival mainly as a result of early 
diagnosis of the tumour, allowing most patients to convey 
to curative treatments (2,3). However, the actual uptake 
of surveillance for HCC in clinical practice is low, so that 
a large proportion of patients are diagnosed with HCC 
at an advanced disease stage (4,5). Moreover, HCC often 
recurs even after curative treatments or progresses to more 
advanced stages after non-curative treatments, making the 
therapeutic decision for this cancer a complex, dynamic 
and step-by-step process (6). Lastly, biology of HCC is 
poorly understood and often unpredictable. Indeed, in 
some patients—even under surveillance—this tumour 
may present as a tiny nodule that has already invaded a 
portal vein branch, or as a multinodular, bi-lobar disease, 
or as a metastatic disease, thus preventing any curative 
treatment approach. Before 2008, the majority of patients 
with these dismal characteristics were deemed unsuitable 
for any therapy and managed with best supportive care. 
Following the availability of sorafenib—which proved to 
be able to significantly improve the survival of patients 
with compensated liver disease and advance stage HCC—
their management was significantly improved (7). Indeed, 
the median survival of these patients, if untreated, is  

7 months on the average and it was increased by sorafenib 
by approximately 3 months, corresponding to a 31% 
improvement [hazard ratio (HR) 0.69; 95% CI: 0.55–0.87] 
(7,8). Unfortunately, at that time and until recently, no 
effective second-line treatment was available for patients 
intolerant to sorafenib or who progressed under this 
therapy, despite the fact that several studies assessed the 
efficacy of new molecules in these patients (9). In this 
regard, regorafenib was the first drug that proved to be able 
to further extend, by approximately 3 months as compared 
to placebo, the survival of patients tolerant to sorafenib but 
who progressed under this treatment (10.6 vs. 7.8 months; 
HR 0.63; 95% CI: 0.50–0.76; P<0.001) (10). Therefore, the 
sequence sorafenib-regorafenib extends to 26 months the 
median survival of patients with preserved liver function 
and not amenable to loco-regional treatments for HCC, 
compared to a life expectancy of 19 months when the 
second-line therapy is not used (11). Such a cumulative 
benefit cannot be disregarded, even from a clinical 
standpoint. However, although the sequence sorafenib-
regorafenib represents a cornerstone in the management 
of advanced HCC, it does not fulfil the need of patients 
intolerant to sorafenib (11). More recently, cabozantinib 
filled this therapeutic gap, leading to an improved survival 
of patients, compared to placebo, who either progressed or 
were intolerant to sorafenib (10.2 vs. 8.0 months; HR 0.76; 
95% CI: 0.63–0.92; P=0.005) (12).

Ramucirumab is a fully-human IgG1 monoclonal 
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antibody selectively binding vascular endothelial growth 
factor receptor-2 (VEGFR-2) that, when used as first-
line treatment in a phase II study, succeeded in providing 
a median progression free survival of 4.3 months and a 
disease control rate of 50% in HCC patients with preserved 
liver function (13). Following these encouraging results, a 
randomised, placebo-controlled, phase III study (REACH) 
was carried out (14). Unfortunately, this study, evaluating 
the efficacy of ramucirumab (8 mg/kg given intravenously 
every 2 weeks) as second-line treatment in a large 
population of HCC patients with compensated cirrhosis 
(either progressors or intolerant to sorafenib) did not meet 
its primary end-point. In fact, the median overall survival 
was not significantly different between ramucirumab 
and placebo arms (9.2 vs. 7.6 months; HR 0.87; 95% 
CI: 0.72–1.05; P=0.14). Nevertheless, post-hoc analyses 
identified a pre-specified subgroup of patients, i.e., those 
with a baseline serum alpha-fetoprotein (AFP) ≥400 ng/mL, 
who experienced a benefit from ramucirumab compared to 
placebo (median overall survival: 7.8 vs. 4.2 months; HR 
0.67; 95% CI: 0.51–0.90). The identification of this patient 
subgroup was clinically and biologically relevant for at least 
three reasons: firstly, patients with elevated AFP represent 
approximately 40% of those who show a tumor progression 
or do not tolerate sorafenib (12,14). Secondly, elevated 
AFP levels identify tumours with a more aggressive clinical 
phenotype, characterised by multi-nodularity, larger lesions, 
vascular invasion, and poorer differentiation, while at the 
molecular level its expression seems to be associated with a 
peculiar intracellular oncogenic pathway activation (15,16). 
Lastly, unlike inclusion of “all‐comers”, the selection 
of patients based on clinical biomarkers or hypothetical 
oncogenic drivers increases the likelihood that the 
therapeutic target is present, thereby enhancing the chance 
of a positive treatment outcome (9,17).

Based on the potential benefit of ramucirumab in patients 
with high AFP levels, a second phase III randomized, 
placebo-controlled, study was planned (REACH-2) and 
carried out at 92 centres spread over 20 countries (18). 
It included 197 HCC patients who were intolerant (17%) 
or experienced cancer progression (83%) during sorafenib 
therapy and with AFP levels ≥400 ng/mL. Sorafenib was 
the only previous systemic treatment allowed. About one 
third of patients had macrovascular invasion and 72% 
extrahepatic spread of the tumour. This study confirmed that 
the intravenous administration of 8 mg/kg of ramucirumab 
every 2 weeks significantly increases the median overall 
survival as compared to placebo (8.5 vs. 7.3 months; HR 

0.71; 95% CI: 0.53–0.95; P=0.0199), with an acceptable 
safety profile. Notably, these patients, despite a baseline well 
compensated cirrhosis (Child-Pugh A class) and a preserved 
clinical status (ECOG performance status 0–1), showed an 
overall dismal prognosis, consistently with what observed 
in patients with similar AFP values enrolled in the REACH 
trial (14). Indeed, AFP, macrovascular invasion and ECOG 
performance status were the independent determinants of 
patient prognosis, and the regression analysis showed that 
AFP remained a strong negative prognostic factor even 
beyond the threshold of 400 ng/mL. These results once 
more emphasize the ability of high AFP levels to herald an 
aggressive disease, even when patients are equalised by the 
other main prognostic factors. 

In order to expand the sample size, the authors also 
pooled individual patient data from REACH and REACH-2 
studies, obtaining a population of 542 patients (316 
randomly assigned to ramucirumab and 226 to placebo). 
With this artifice, the ramucirumab efficacy improved 
(median overall survival: 8.1 vs. 5.0 months; HR 0.69; 95% 
CI: 0.57–0.84; P=0.0002), mainly because of the poorer 
survival of the placebo arm compared to the REACH-2 
study.

Despite these encouraging results provide a glimpse 
of hope for the second-line treatment of patients with 
a particularly aggressive disease, several questions remain 
open. First, also the efficacy of cabozantinib was relatively 
more pronounced in patients with an AFP ≥400 ng/mL  
(HR 0.71; 95% CI: 0.54–0.94) than in those below 
this threshold (12). Hence, whether the results of the 
REACH-2 trial are a product of a biomarker-driven study 
or, instead, simply represent a general epiphenomenon 
of a still poorly characterised disease remains to be 
established. This conundrum is further heightened by the 
observation that some HCC subtypes with high epithelial 
cell adhesion molecule (epCAM) and AFP expression are 
characterised by elevated VEGF expression, suggesting 
that this particularly aggressive HCC subtypes may benefit 
from VEGF-targeted therapy (19). On the other hand, no 
definite correlation exists between expression of VEGF 
receptors (highly variable in HCC) and treatment outcome 
in HCC patients. Second, the exclusion of patients with 
“at-risk varices” from the REACH-2 study due to the 
risk of increasing haemorrhagic events—more frequently 
observed in the ramucirumab arm (32.5%) than in the 
placebo arm (19.9%) of the REACH trial—further limits 
the translation of its results to real-life clinical practice (14). 
Third, the improvement in median survival provided by 
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ramucirumab, although statistically significant, should be 
interpreted in a broader context, considering its clinical 
relevance and cost-effectiveness. It is pertinent to note 
that, although the relative benefit over placebo (HR) 
obtained with ramucirumab is similar to those reported for 
regorafenib and cabozantinib as second-line therapy for 
HCC, the absolute median survival gain was much lower, 
being only 1.2 months. The authors attributed this limited 
improvement to a longer-than-expected survival of patients 
in the placebo group (7.3 months), likely due to their lower 
baseline AFP levels compared to the ramucirumab group, 
and results of post-hoc and pooled analyses give support 
to this hypothesis. Therefore, further work is needed to 
measure the impact of AFP levels on the result of systemic 
therapy for HCC, in an attempt to define the biomarker 
threshold beyond which survival gain becomes clinically 
futile. Lastly, the three cases of treatment-related kidney 
failure seen in the ramucirumab group represent an alert 
that should be taken into account when this therapy will 
enter into clinical practice.

In conclusion, the results of the REACH-2 study, 
identifying a peculiar subgroup of HCC patients who 
can benefit most from ramucirumab administration, 
further expands the current therapeutic armamentarium 
of clinicians facing the loss of response or intolerance to 
sorafenib. Namely, ramucirumab is a new pharmacological 
bullet against advanced HCC in patients with elevated AFP 
who, however, show an inherent poor prognosis even under 
this therapy.
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