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Exploring new pathways in the treatment of hepatocellular cancer
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The pandemic caused by coronavirus responsible for
COVID-19 disease is obviously the focus of interest
worldwide. Round-the-clock thousands of people work to
ensure that the number of new cases and deaths is kept low,
and that effective drugs and vaccines will be available in the
foreseeable future. However, pandemic has not replaced
other global medical challenges, such as hepatocellular
cancer (HCC) (1). Effective treatment of this disease is
still based mainly on extensive surgical procedures—liver
resection and transplantation, which are the only potentially
curative treatment options.

Liver resection provides comparable life-expectancy to
patients with chronic hepatitis/cirrhosis (without cancer) in
only 26.3% of patients with HCC. These chances obviously
increase over time. Thus, patients who survived 2 years
without recurrence have 50% probability of statistical cure,
and beyond 8.9 years it reaches up to 95% (2). Opinions on
the greater efficacy of anatomical resections have recently
been called into question even in patients with microportal
invasion. This was demonstrated by analyzing a group of
546 patients undergoing liver resection in Japan. Overall
and recurrence-free survival did not differ significantly
between patients who underwent anatomical and non-
anatomical resection (3). On the other hand, aggressive
surgical strategies provide satisfactory results, also in
groups of patients who have traditionally been considered
as having a poor prognosis. This group includes patients
with bile duct tumor thrombus. It seems that biliary
tract involvement alone has less prognostic significance
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than classic risk factors, including microvascular invasion
(MVI). Therefore, extensive hepatectomies combined
with bile duct resection allow to achieve a 5-year survival
of approximately 40% in a selected group of patients (4).
MVI is still considered by most authors to be one of the
strongest, negative risk factors. Until now, the invasion
was assessed based on histopathological examination of
surgical specimen. Nowadays, MVI can be predicted with
sensitivity and specificity at around 80% by the analysis of
circulating tumor DNA extracted from the peripheral blood
samples (5). This knowledge can obviously affect treatment
strategy towards more tailored approach. An example
of such an individualized strategy is the use of adjuvant
TACE (Trans-arterial chemoembolisation). A meta-analysis
from China showed a significant improvement in overall
and recurrence-free survival only in the group of patients
with tumors greater than 5 cm, multifocal lesions and the
presence of MVI. Furthermore, the use of TACE in patients
without MVI worsened recurrence-free survival (HR 1.20;
95% CI: 1.03-1.39; P=0.002). This may be associated with
hypoxia, increases in the concentrations of hypoxia-induced
factor la (HIF-1a) and vascular endothelial growth factor
(VEGF) and stimulation of neoangiogenesis (6).

The natural limitation of liver resection related mostly
to the presence of liver cirrhosis in a significant proportion
of patients, paved the way for liver transplantation as an
optimal treatment strategy. Qualification process is still based
mainly on Milan criteria (1 tumor no larger than 5 cm or
3 tumors with a maximum diameter of 3 cm each) providing
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excellent results with statistical cure possible in over 70%
of patients (7,8). However, more often the cornerstone at
the time of qualification is the assessment of tumor biology,
mainly based on pre-transplant AFP concentration. Another
important element is the response to neoadjuvant therapy,
which is crucial especially for patients who are primarily
outside the Milan criteria. Classic morphological parameters
such as diameter and number of lesions seem to be of lesser
importance nowadays (7). This applies even more to patients
who are transplanted from living donors, where the criteria
are more liberal (7). Turning more towards biology instead
of tumor morphology allows for excellent results even in
patients with macrovascular involvement, a parameter which
until now was considered as a classic contraindication to
transplantation. In case of the disappearance of vascular
invasion in pre-transplant imaging studies (after neoadjuvant
therapy) with concomitant AFP concentration <10 ng/mlL,
the S-year survival is over 80% (9). Possibility of achieving
very good results with so-called salvage transplantation
highlights the complementary role of liver resection and
transplantation (7,10). Importantly, the primary liver resection
with a minimally invasive technique may play an important
role in this clinical scenario, allowing for impressive 80% 5-year
long-term survival. Better results of salvage transplantation
in patients who have undergone previously laparoscopic
resection may be associated with less difficulty during the first
stage of transplant procedure (explantation), which translates
into shorter surgery times, shorter cold ischemia times, fewer
transfusions and less postoperative complications (10). Of
course, salvage transplantation is an option only for a fraction
of patients. In the case of limited liver-only recurrence, patients
with preserved liver function can be successfully treated with
re-resection or thermoablation with 5-year survival expected
in approximately 40% of patients. In general these techniques
provide similar results, however the superiority of resection
was shown in a subgroup of patients with tumors larger than
3 ecm and AFP concentration higher than 200 ng/mL (11).
Systemic treatment with Sorafenib is the standard option
for patients not eligible for invasive therapy. Knowledge
about immunotherapy, which has been developing more
dynamically in recent years, also plays its role in patients with
HCC (12). Pembrolizumab, which is an anti-programmed
death-1 (PD-1) monoclonal antibody, was evaluated in a
phase III randomized KEYNOTE-240 trial. The study
included patients not amenable to curative approach,
previously treated with Sorafenib, preserved liver function
and tumors in stage B or C according to Barcelona Clinic
Liver Cancer (BCLC) classification. Although the pre-
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defined statistical significance levels were not achieved, the
drug has proven its efficacy (median survival 13.9 months)
and was characterized by low toxicity as well (13).

The still unsatisfactory cancer-related outcomes and
the unparalleled curiosity of oncologists have allowed the
exploration of territories that until now were the domain
of other specialists. The renin-angiotensin system (RAS)
has been deeply explored in many cardiology studies so
far. Drugs blocking various elements of this system are
commonly used in the treatment of hypertension and
other cardiovascular diseases. However, it turns out that
this pathway also plays an important role in the process of
cancerogenesis and its inhibition may improve the results
of treatment of certain cancers (14). These drugs have
already been successfully used in prospective studies, e.g.,
in neoadjuvant setting in patients with pancreatic cancer.
Despite good safety profile, impact of losartan on final
outcomes could not be evaluated based on the single-arm
study design (15). Meta-analysis from 2019 revealed that
this type of hypotensive therapy significantly improves
survival in patients with digestive tract malignancies (16).
Similar effect was observed in patients with kidney cancer
based on recent data (17). Prostate cancer is another
potentially targeted tumor (18).

Data regarding influence of RAS inhibitors on outcomes
of patients with HCC are lacking and are mostly based on
retrospective studies. In paper of Pinter et 4/., influence of
RAS inhibitors were analyzed in two group of patients at the
Medical University of Vienna (Vienna group) and, to validate
the results, at the Johannes Gutenberg University in Mainz
(Mainz group). In Vienna group patients received Sorafenib,
experimental therapy or best supportive care, whereas in
Mainz only Sorafenib was applied. Administration of RAS
inhibitors was associated with significantly longer overall
survival in both the Vienna group (11.9 vs. 6.8 months,
P=0.014) and the Mainz group (13.2 vs. 8 months, P=0.005).
Moreover, in both cohorts RAS inhibitors were found to
be significant factors linked to better overall survival in
multivariable analyses (19). In another study, different
hypotensive drugs were assessed in 153 patients with BCLC
0/A HCC treated by radiofrequency ablation (RFA). Median
overall survival in patients using sartans was significantly
longer (84 months) than in patients treated by ACE
(angiotensin-converting enzyme) inhibitors (72 months)
and those using other medications (48 months; P=0.02).
In multivariable analysis, sartans administration was an
independent predictor of better overall survival (HR 0.39,
CI: 95% 0.22-0.66, P=0.002) (20). Small randomized paper
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from the Nara Medical University evaluated 87 patients
with HCC treated with radical RFA according to local
guidelines (21). As an adjuvant strategy ACE inhibitors and
vitamin K were given in the treatment arm, while control
group received no treatment, including placebo. Combined
treatment was associated with lower recurrence rates when
compared to the control group (36% wvs. 72% after 2 years;
P<0.01). Another study conducted by the same group
from Japan evaluated 110 patients with HCC and insulin
resistance (22). Similarly, all patients were radically treated
by percutaneous RFA. Again lower cumulative recurrence
rates were observed among patients who simultaneously
used angiotensin-converting enzyme inhibitor (ACE-I) and
branched-chain amino acid (BCAA). Significant decrease in
serum VEGEF levels were observed in both studies, pointing
out to an important role of angiogenesis attenuation in
reducing the risk of HCC relapse. Potential role of RAS
inhibition could be further extent into chemoprevention of
this cancer. However, caution is advocated in HCV patients
without cirrhosis, diabetes and hyperlipidemia, in whom
exposure to RAS inhibitors may even increase the risk of
HCC development (23,24).

In the manuscript of Feng et /. published in one of
the recent issues of Annals of Translational Medicine, 387
patients with primary hypertension who underwent radical
liver resection due to HCC were analyzed (25). The study
included patients with BCLC stage 0, A and B and with
liver function assessed as Child-Pugh A or B. 144 patients
(37.2%) used RAS inhibitors (RASI group), the rest of the
cohort used other hypotensive medications (B-blockers,
CCB-calcium channel blockers; non-RASI group). Basic
characteristics did not differ significantly between groups,
however data specifically referring to cardiovascular and
renal comorbidities were not presented. All clinically
significant oncological and liver-related variables were
included in statistical analyses. RASI administration was
associated with recurrence rates 10.4%, 27.4% and 38.2%
after the first, third and fifth year, respectively. Accordingly,
in the non-RASI group recurrences were diagnosed in
19.0%, 42.5% and 56.5% patients after the first, third and
fifth year, respectively (P<0.001). Similarly, overall survival
after the first, third and fifth year was better in patients
treated with RASI (96.5%, 90.2% and 82.3%, respectively)
than in cohort using non-RASI (95.1%, 79.8% and 64.2%,
respectively; P<0.001). In multivariate analysis, the use
of RASI was found as having protective effect on both
recurrence-free (HR 0.52, 95% CI: 0.38-0.70, P<0.001) and
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overall survival (HR 0.50, 95% CI: 0.34-0.74, P<0.001).
Moreover, lower incidence of extrahepatic metastases
were observed among patients managed by RASI (2.8% ws.
7.8%, P<0.043). No significant differences in recurrence
rates and overall survival were seen when outcomes were
compared based on whether or not patients used different
types of non-RASI (B-blocker vs. non-B-blocker; CCB
vs. non-CCB), as well as in patients using different types
of RASI. The mechanism of potential beneficial effects
of RAS inhibitors is multifactorial and still unexplored.
It may include, among other, inhibition of angiogenesis,
modification of the immune response or inhibition of
tumor stem cell maturation (14). In the context of HCC,
the role of RASI may also be associated with inhibition of
progression of liver fibrosis and subsequent improvement of
organ function, which is also emphasized by Feng et al. (25).

Despite these encouraging results the published article
has certain limitations. Its retrospective nature is prone
to obvious biases, thus key elements related to treatment
duration, drugs dosages etc. could not be properly assessed.
Number of patients in the RASI group was relatively small
and potential interactions between different medications
used in both groups could still play an important role.
Further, in order to provide a better insight into the real
oncological effects of RAS inhibitors, exact data on the
reasons for selection of particular therapeutic regimen for
hypertension are necessary. Otherwise, the selection bias
associated with other conditions, such as comorbidities,
compliance, healthcare access, severity of portal
hypertension, and severity of fibrosis, blurs the picture of
the association between the RAS inhibitors and outcomes
HCC patients undergoing surgical therapy.

Undoubtedly, we are at the beginning of the road to
full exploration of RAS inhibitors as a cancer-specific
drugs. However, the range of potential opportunities that
this pathway could reveal in the future is really exciting.
Therefore, the authors should be congratulated for
having enriched our knowledge on this subject in a clear
and methodologically appropriate manner. Nevertheless,
observations on the potential benefits of RAS inhibitors
in HCC patients undergoing liver resection need to be
confirmed in prospective randomized clinical trials.
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