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Hepatocellular carcinoma (HCC) is a global public health 
challenge that accounts for about 85–90% of primary liver 
cancers and ranks as the 5th most common cancer and 
4th most common cause of cancer mortality worldwide 
(1,2). Its tumor hypervascularity underlies the significant 
role of angiogenesis in its development, proliferation 
and metastasis. Therefore, targeting angiogenesis has 
been a longstanding mainstay treatment for patients with 
advanced HCC. Furthermore, its complex pathogenesis 
involves interactions with environmental and genetic 
factors within a tumor microenvironment characterized by 
chronic inflammation that results in the dysregulation and 
impairment of immune tumor surveillance (3).

In 2007 sorafenib, a tyrosine kinase inhibitor (TKI) 
targeting multiple kinases involved in tumor cell 
proliferation and angiogenesis, became the first approved 
anti-angiogenic inhibitor for advanced, unresectable HCC 
by demonstrating an overall survival (OS) benefit over 
placebo (4). Over the next decade, another multikinase 
inhibitor, lenvatinib, was approved on the basis of the phase 
III REFLECT trial by the Food and Drug Administration 
in the United States (5). Additional TKIs that have 
been approved include donafenib as an alternative first-

line agent by the Chinese National Medical Products 
Administration (NMPA), and regorafenib (RESORCE 
trial) and cabozantinib (CELESTIAL trial) following 
sorafenib treatment in advanced HCC (6-8). It should be 
noted that many other TKIs have failed to demonstrate 
superiority when compared head-to-head against sorafenib 
in phase III studies including sunitinib (NCT00699374), 
linifanib (NCT01009593), and brivanib (NCT00858871) 
(9-11). In 2020 atezolizumab and bevacizumab became 
the first immunotherapy to demonstrate a superior OS 
over sorafenib in advanced HCC through the IMBrave150  
trial (12).

The  outcomes  o f  the  phase  I I I  AHELP t r i a l 
(NCT02329860) are timely in an increasingly crowded 
therapeutic space in the advanced HCC treatment 
landscape. Qin and colleagues conducted the randomized, 
double-blind, phase III study across 31 centers in China 
comparing apatinib with placebo for patients with advance 
HCC who had progressed on or became intolerant to first 
line systemic  therapy (13). Patients in the experimental arm 
received apatinib 750 mg daily based on a 28 days treatment 
cycle. Tumor response was assessed by the Response 
Evaluation Criteria in Solid Tumors version 1.1 every 
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two cycles and adverse events were graded according to 
National Cancer Institute Common Terminology Criteria 
for Adverse Events version 4.0. The primary endpoint was 
OS and secondary efficacy endpoints were 6- and 12-month 
OS, progression-free survival (PFS), 3-, 6-, and 12-month 
PFS, time to progression, objective responserate rate (ORR), 
disease control rate, and proportion of patients with stable 
disease for 6 weeks or more. 

At the time of data cutoff, 7 out of the 400 randomized 
patients did not received the expected study treatment 
thus were excluded from the final efficacy analysis set 
which included a total of 261 patients from the apatinib 
group and 132 patients from the placebo group. Overall, 
the demographic characteristics between arms were well 
balanced. Notably, 41% of patients received sorafenib as 
first line therapy in both arms. Eighty-five percent in the 
apatinib group and 80% in the control group had hepatitis 
B virus (HBV) infection, respectively. Results demonstrated 
apatinib superiority over placebo with an OS of 8.7 months 
in the apatinib group versus 6.8 months in the placebo 
group (hazard ratio or HR 0.785, P=0.048). Similarly, 
the results for PFS, time to progression, the proportion 
of patients with an objective response, the proportion of 
patients with disease control, and duration of response all 
favored apatinib over placebo. Compared to placebo, the 
apatinib group showed statistically significant increase in 
hypertension, hand-foot syndrome, and decreased platelet 
count attributable to the study drug. Most notably, the 
patients in this study were all from non-Japan Asia where 
there are higher rates of HBV infections and aggressive (14).  
Thus, the achievement of these results is encouraging 
and has led to the approval of apatinib for second-
line treatment in advanced HCC by Chinese NMPA in 
December 2020. 

The results of AHELP should be placed in the context 
of other developments involving monoclonal antibodies 
targeting angiogenesis and immune checkpoints inhibitors. 
Among these is the landmark IMbrave150 study conducted 
by Finn and colleagues that established the combination of 
atezolizumab and bevacizumab as the new preferred first-
line therapy for advanced HCC with superior OS benefit 
conferred by this combination over first-line sorafenib (12). 
With longer median follow-up of 15.6 months, the median 
OS has been shown to be 19.2 months for atezolizumab and 
bevacizumab versus 13.4 months for sorafenib (HR 0.66; 
P=0.0009), which represents the longest median OS ever 
seen in a phase III first-line HCC trial (15,16). 

Prior to the IMbrave150 study, results from immune 

checkpoint inhibitors (ICI) studies were met with mixed 
responses (17-19). Interestingly, whereas single-agent 
ICIs results are lackluster, the use of dual ICIs appears 
promising as demonstrated by the phase III HIMALAYA 
trial which showed combination of tremelimumab 
and durvalumab statistically significantly improved 
OS compared to sorafenib as a first-line treatment for 
patients with unresectable HCC based on recent top-line  
results (20).

Recently, the COSMIC-312 trial which assessed the 
combination of cabozantinib plus atezolizumab showed 
improved PFS in patients with untreated HCC versus 
sorafenib monotherapy. However, the study did not meet 
its primary endpoint for OS although there was a trend 
toward superiority for the combination therapy (21). In two 
phase Ib studies, the ORRs of lenvatinib plus nivolumab, 
lenvatinib plus pembrolizumab were 54.1% and 36.7% 
respectively (22,23). An ongoing phase III clinical trial of 
lenvatinib plus pembrolizumab should further clarify its 
efficacy and safety in first-line setting for unresectable HCC 
(NCT03713593). It should be noted that despite growing 
interest in the development of combination ICI and 
antiangiogenic TKIs, there are no approved combinations 
incorporating TKIs and ICIs by regulatory authorities 
worldwide to date.

It is interesting to note that the Kaplan-Meier survival 
curves of both groups in AHELP study crossed late for 
which the authors speculated may be due to subsequent, 
non-standardized anticancer treatments effect on OS (13). 
When adjusted for post-study anticancer treatments where 
more patients in the placebo group received post-study 
treatments than the apatinib group (43% vs. 37%) including 
targeted therapy (23% vs. 16%), the HRs for OS were lower 
compared with those in the primary analysis, reinforcing 
the superiority of apatinib over placebo. However, in the 
current era with multiple agents having proven efficacy in 
the refractory HCC setting, it is clear that placebo as used 
in the AHELP study is no longer an appropriate control 
arm in the second-line setting. It should be noted that 
most patients in the apatinib arm were pretreated with or 
intolerant to sorafenib, oxaliplatin-based chemotherapy, or 
both. Oxaliplatin-based chemotherapy is not a commonly 
used systemic therapy in the Western population. Currently, 
prior treatment with TKI and immunotherapy would be 
more reflective of a conventional HCC population. The 
efficacy of apatinib in immunotherapy resistant patients is 
unknown as they were not included the AHELP study. More 
than 50% of the world’s HCC cases are from China making 
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it endemic to the region in which there is a dire need for 
more efficacious therapeutic options (24). This could again 
represent a potential limitation for applicability of apatinib 
elsewhere in the world as the main risk factors for cirrhosis 
in European and US patients are hepatitis C virus, alcohol 
abuse and increasingly, obesity-related non-alcoholic fatty 
liver disease and non-alcoholic steatohepatitis (24). 

Based on the results of the AHELP study, apatinib 
is also currently being explored in combination with 
immunotherapy.  In the phase II  RESCUE study, 
camrelizumab combined with apatinib demonstrated 
an  ORRs  o f  34 .3% and  22 .5% in  pa t i ent s  w i th 
advanced HCC in the first-line and second-line setting,  
respectively (25). Currently, the global randomized phase 
III clinical trial to study this combination versus sorafenib 
in first-line setting is ongoing (NCT03764293). Its efficacy 
in post-immunotherapy treated patients should also be 
explored, where it could occupy a space as first, second, 
or later lines of treatment after failure of or intolerance to 
the first-line atezolizumab plus bevacizumab.

In sum, the phase III AHELP trial was a positive trial 
demonstrating the superiority of the vascular endothelial 
growth factor receptor 2 (VEGFR2) TKI apatinib over 
placebo in advanced HCC patients treated with at least 
one line of prior systemic therapy. Its advancement in 
combination with immunotherapy or as an agent following 
prior treatment with immunotherapy-based regimens 
would be very logical next steps for its clinical development 
in HCC.
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