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Objective: To compare the efficacy and safety profiles of sorafenib and apatinib in patients
with intermediate- and advanced-stage hepatocellular carcinoma (HCC).

Methods: This was a single-center, retrospective study where we collected the clinical data
of 72 patients, diagnosed with intermediate or advanced HCC from January 2014 to December
2016. Depending on the treatment received, 38 patients were categorized into group S (sorafenib
group) and 34 into group A (apatinib group). The patients in group A received the initial
recommended dose of 750 mg once daily (QD), which was reduced to 250 mg QD in the case
of any class 3 or 4 adverse event (AE). Sorafenib was administered orally 400 mg twice daily
(BID), and dose was modified to 400 mg or 200 mg QD in the case of grade 3 or 4 AEs. The
median overall survival (OS), progression-free survival (PFS), and AEs reported in the two
groups were analyzed and compared.

Results: Among the 38 patients treated with sorafenib, one patient had complete response (CR),
5 patients had partial response (PR), and 10 patients had stable disease (SD), and among the
34 patients treated with apatinib, 6 patients had PR and 7 patients had SD with no cases of CR.
PFS in group S was significantly longer compared with that in group A (7.39 vs 4.79 months,
respectively, P=0.031). Similar observations were made for median OS (10.4 months in group S
vs 7.18 months in group A, P=0.011). However, there was no significant difference in the objec-
tive response rates (ORRs) among the study population (15.7 vs 17.6%, P=0.829). Common
AEs in group S included hand and foot syndrome (HFS) and diarrhea, whereas common AEs
in group A included hypertension, proteinuria, and increased transaminase.

Conclusion: Our study showed promising clinical outcome with apatinib, but the sorafenib
group exhibited better clinical efficacy with no significant difference in safety profile.
Keywords: observational, HCC, sorafenib, apatinib, overall survival, progression-free

survival

Background

Hepatocellular carcinoma (HCC) ranks as the fifth most common solid tumor and
among top 3 causes of global cancers’ related mortality."> Of all the global cases of
HCC, >75% occur in the Asia-Pacific region** with China leading with >50% of the
reported cases.® Due to high incidence of HCC in China (>30 cases/100,000 population
per year),' it is very important to assess the efficacy and safety of newer therapeutic
agents for HCC in the high-risk population. As HCC is a highly vascularized tumor
characterized by the overexpression of vascular endothelial growth factor (VEGF) and
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platelet-derived growth factor (PDGF) leading to increased
metastatic potential,* inhibitors of VEGF and PDGF signaling
pathways are the frequently applied agents in HCC.

The treatment for HCC includes surgical and nonsurgical
methods. Currently, multidisciplinary treatment strategies
are followed for HCC in China that include radical resec-
tion, liver transplantation, palliative surgery, transcatheter
arterial chemoembolization (TACE), radiotherapy, immu-
notherapy, chemotherapy, molecularly targeted therapy, and
traditional Chinese herbal medicine.’

Sorafenib, a multikinase inhibitor that inhibits tumor
angiogenesis and cell proliferation,® has been recommended
as the gold standard treatment for intermediate and advanced
HCC by at least 8 major guidelines for HCC including
Barcelona-Clinic Liver Cancer (BCLC) and National Com-
prehensive Cancer Network (NCCN) guidelines.” Evidence
of sorafenib showing significantly greater survival compared
with placebo is reported in multiple studies.>® The SHARP
study, sorafenib reported an increase in the median survival
and the time to radiologic progression by 3 months in US
and European patients treated with sorafenib in comparison
to placebo.® Similarly, the ORIENTAL study conducted
in the Asia-Pacific reported a significantly longer overall
survival (OS) in sorafenib-treated patients.’ Despite sorafenib
been approved for advanced HCC, it is not recommended
routinely in clinical practice owing to its modest survival
benefits and high treatment cost.” Several markers such as
VEGFR and c-Kit, etc have been shown to predict OS but
have not reported the response to sorafenib in advanced
HCC.!® Hence, patients progressing after sorafenib treatment
or those not able to tolerate sorafenib have limited treatment
options and a large unmet need still exists.

Apatinib, a selective inhibitor of VEGFR-2 and mild c-Kit
and c-Src tyrosine kinase inhibitor, has shown encouraging
results in the treatment of a variety of solid tumors.!! Apatinib
was approved in China as a subsequent-line therapy for patients
with advanced gastric cancer.'? Promising results with a well-
tolerated safety profile have been reported with apatinib as
first-line therapy in a multicenter, randomized, open-label,
dose-finding, Phase II trial conducted in China involving
treatment-naive patients with advanced HCC.'* Currently, apa-
tinib is being evaluated as second-line therapy in a multicenter,
randomized, double-blind, Phase III trial (NCT02329860)
involving patients with HCC who had disease progression
after sorafenib treatment or were intolerant to sorafenib. Due
to paucity of prospective or retrospective comparative data for
sorafenib and apatinib, we performed this study to compare the
efficacy and safety of sorafenib and apatinib in the treatment of
Chinese patients with intermediate and advanced HCC.

Methods
Study design and population

This was a single-center, retrospective study conducted at
the Guangdong General Hospital, Guangdong. Data were
collected retrospectively for all consecutive patients with a
diagnosis of HCC and treated with sorafenib or apatinib in the
Interventional Therapy Department of Guangdong General
Hospital during January 2014 to December 2016.

Patients were included in the study if they: 1) had his-
tologically confirmed HCC with recidivation after radical
cure or those on the oral interventional therapy of sorafenib
or apatinib after systemic chemotherapy, and 2) were either
BCLC stage B or C with Child—Pugh grading <9. Patients
were excluded from the study if they had received initial
treatment with sorafenib or apatinib and then changed to
other targeted therapies or traditional Chinese medicine
(TCM). The patients were grouped into apatinib treatment
(group A) or sorafenib treatment (group S) and followed up
till April 30, 2017. As apatinib was launched in the market
only in October 2014, the patients in group A took the earliest
drug on December 22, 2014.

The study protocol was approved by the Institutional
Review Board of the Guangdong General Hospital,
Guangdong, while confirming the standards of the Declara-
tion of Helsinki and its subsequent revisions. As the use of
apatinib for the treatment of HCC is limited to clinical trials
in China, the patients were made aware of the medication and
the related adverse events (AEs). The patients chose apatinib
mainly because of the lower cost compared to sorafenib. The
written informed consent was obtained from all the patients
who chose apatinib and sorafenib.

Treatment received

The patients in the apatinib group received initial recom-
mended dose of 750 mg once daily (QD), which was reduced
to 250 mg QD in the case of any class 3 or 4 AE. Sorafenib was
administered orally 400 mg twice daily (BID), and dose was
modified to 400 or 200 mg QD in the case of grade 3 or 4 AEs.

Study outcomes

The patients underwent computed tomography or magnetic
resonance imaging every 8—12 weeks. Efficacy was measured
by progression-free survival (PFS), OS, as well as objective
response rate (ORR) according to the modified response
evaluation criteria in solid tumors (mRECIST) criteria.'
ORR was defined as the partial or complete response (CR)
to the target drugs in the overall population. PFS was defined
as the time from the first dose until the disease progression or
diagnosis of new foci of disease or distant metastasis or death.
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OS was defined as the time from the first dose until death or
the last follow-up.

Safety assessment of sorafenib and apatinib was reported
according to the National Cancer Institute’s Common Termi-
nology Criteria for Adverse Events (CTCAE), Version 4.0.
AEs that required hospitalization or prolonged hospital
stay or caused crippling of self-care daily life loss of move-
ment or those that endangered lives were classified as grade
4, and in cases of death, were graded as grade 5.

Statistical analyses

All statistical analyses were performed using SPSS version
22.0 (IBM Corporation, Armonk, NY, USA). Descriptive
statistics were used to present the baseline, efficacy, and
safety characteristics. To compare the baseline characteris-
tics, ORR, and incidence of class 3—5 AEs between the two
groups, Fisher’s exact test was used. As the frequency was >5,

Table | Baseline characteristics

chi-square test was applied to compare the PFS and the types
of AEs in the two groups. Survival curves were calculated
for both groups by using Kaplan—-Meier (KM) methods, and
the OS was calculated by using the log-rank test. A P-value
of <0.05 was considered as statistically significant.

Results

Baseline characteristics

A total of 72 HCC patients were identified based on the
treatment received and categorized into apatinib group (n=34
patients; age range 33—78 years; 31 males) and sorafenib
group (n=38 patients; age range 28—77 years; 34 males).
Vital details recorded as baseline characteristics including
the tumor characteristics, prior infections, and treatments are
presented in Table 1. No statistically significant differences
were noted in any of the baseline characteristics between the
two treatment groups.

Characteristics Sorafenib group Apatinib group P-value
(group S) (group A)

Total number of patients (n) 38 34

Age (years) (mean * s.d.) 28-77 (50.63+10.22) 33-78 (53.32+12.19) 0.23

Sex 1.00
Male, n (%) 34 (89.47) 31 (91.17)
Female, n (%) 4 (10.52) 3(8.82)

Tumor number 1.00
1-5, n (%) 20 (52.63) 15 (44.11)
>5,n (%) 18 (47.36) 19 (55.88)

Child-Pugh grading 0.12
A n (%) 34 (89.47) 25 (73.52)
B, n (%) 4(10.52) 9 (26.47)

BCLC staging 1.00
B, n (%) 8 (21.05) 7 (20.588)
C,n (%) 30 (78.94) 27 (79411)

AFP level (ng/mL) 0.27
Mean values + SD 34,991.26+17,353.18 55,975.05+12,393.88

PS scoring 0.77
0, n (%) 8 (21.05) 6 (17.65)
I, n (%) 30 (78.95) 28 (82.35)

Prior surgery 0.25
Yes, n (%) 21 (55.26) 14 (41.18)
No, n (%) 17 (44.74) 20 (58.82)

Prior TACE therapy 0.70
Yes, n (%) 35(92.10) 30 (88.23)
No, n (%) 3 (7.90) 4(11.76)

HBYV infection 1.00
Yes, n (%) 31 (81.58) 27 (79.41)
No, n (%) 7 (18.42) 7 (20.58)

Alcohol use 0.82
Yes, n (%) 18 (47.37) 15 (44.12)
No, n (%) 20 (52.63) 19 (55.88)

Smoking 1.00
Yes, n (%) 15 (39.47) 13 (38.24)
No, n (%) 23 (60.53) 21 (61.76)

Abbreviations: AFP, alpha-fetoprotein; BCLC, Barcelona-Clinic Liver Cancer; HBV, hepatitis B virus; PS, performance status; s.d., standard deviation; TACE, transcatheter

arterial chemoembolization.
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Table 2 Response rates by mRECIST criteria

Characteristics Sorafenib Apatinib P-value
group group
(group S),  (group A),
n=38 n=34
CR,n | 0
PR, n 5 6
SD, n 10 7
ORR (CR + PR/N) (%) 15.78 17.64 0.829
DCR (CR + PR +SD/N) (%)  42.10 38.23 0.750
mPFS (months), median 7.39 4.79 0.031

Abbreviations: CR, complete response; DCR, disease control rate; mPFS, median
progression-free survival; N, number of patients in the group; ORR, overall response
rate; PR, partial response; mRECIST, modified response evaluation criteria in solid
tumors; SD, stable disease.

Response rates and survival

Among the 38 patients treated with sorafenib, 1 patient had
CR, 5 patients had partial response (PR), and 10 patients
had stable disease (SD). The ORR was 15.78%, and the
disease control rate (DCR) was 42.1%. Sorafenib-treated
patients had median PFS duration of 7.39 months. Of the
34 apatinib-treated patients, 6 patients had PR and 7 patients
had SD with no cases of CR. The ORR was 17.64%, the
DCR was 38.2%, and the mPFS was 4.79 months (Table 2).
There were no statistically significant differences in ORR
(P=0.833) and DCR (P=0.75) as assessed by the Fisher’s
exact test in the sorafenib and apatinib groups. The mPFS
was significantly longer in the sorafenib group than in the
apatinib group (P=0.031) (Table 2).

The median OS of the complete study population was
9.04 months (95% confidence interval [CI]: 7.7-10.37).
Median OS in patients treated with sorafenib was signifi-
cantly greater compared with that in patients treated with
apatinib (10.4 months [95% CI: 8.3—-12.47] vs 7.18 months
[95% CI: 5.97-8.4], respectively, P=0.011) (Figure 1).

Survival functions
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Figure | KM curve for OS after sorafenib and apatinib treatments.
Abbreviations: A, apatinib; KM, Kaplan—Meier; OS, overall survival; S, sorafenib.

Safety analysis

Table 3 presents the overall safety profile of both the treat-
ment groups as per the grades. Compared with apatinib,
sorafenib group had greater overall incidence of hand
and foot syndrome reaction (HFSR, 13 vs 10; diarrhea,
13 vs 2; anorexia, 8 vs 2; alopecia, 8 vs 0, respectively).
On the contrary, apatinib group reported greater incidence
of hypertension (17 vs 7), elevated transaminase levels
(14 vs 4), and proteinuria (15 vs 3). Serious AEs (grade 3-5)
were reported for HFSR (n=2, 15.3%), hypertension (n=1,
14.28%), diarrhea (n=1, 7.69%), elevated transaminase (n=1,
25%), and anorexia (n=1, 12.5%) in the sorafenib group. For
apatinib, grade 3—5 AEs were reported for HFSR (n=1, 10%),
elevated transaminase (n=2, 14.28%), and proteinuria (n=2,
13.33%) indicating less incidence of serious AEs (SAEs) with
apatinib. A significant difference was observed between the
AEs in the sorafenib and apatinib groups (P<<0.001). HFSR,
hypertension, diarrhea, and loss of appetite were reported
within the first 4 weeks of starting sorafenib, whereas in
the apatinib group, HFSR and proteinuria were reported in
the first 4 weeks of taking the first dose. All the events were
controlled by reducing the dose of the study drugs.

Discussion
Due to the aggressive nature and fast progression of
HCC, >20% of the cases are diagnosed only in advanced-
stage HCC.!>!¢ Currently, sorafenib, a VEGFR and PDGFR
inhibitor, is the only approved, and the gold standard,
treatment for advanced HCC, which predominantly acts by
inhibiting tumor cell proliferation, thereby delaying disease
progression.**!” To the best of our knowledge, no previous
study has reported the comparison between sorafenib and
apatinib (a new multikinase inhibitor) and ours is the first
study comparing the efficacy and safety of the two drugs in
Chinese patients with intermediate and advanced HCC.
Published evidence presents the greater efficacy of
sorafenib compared with placebo in multiple randomized
controlled trials (RCTs). A global, placebo-controlled,
Phase I1I trial spanning across 121 centers in 21 countries of
Europe, North America, South America, and Australia had
reported a significant OS difference between sorafenib and
placebo (10.7 vs 7.9 months; hazard ratio [HR] 0.69; 95%
CI: 0.55-0.87; P<<0.001). Also, a significantly higher median
time to radiologic progression was reported in the sorafenib
group in comparison to placebo (5.5 vs 2.8 months; HR 0.58;
95% CI: 0.45-0.74; P<<0.001).® Another large-scale study
performed in 23 centers in the Asia-Pacific countries reported
amedian OS of 6.5 months and a time to progression (TTP)
of 2.8 months in the sorafenib group in comparison to an OS
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Table 3 Post-treatment AEs

AE Sorafenib (n=38) Apatinib (n=34)
All AEs, Grade 1-2, Grade 3-5, All AEs, Grade 1-2, Grade 3-5,
n (%) n (%) n (%) n (%) n (%) n (%)
HFS 13 (34.21) 11 (29.0) 2 (5.3) 10 (29.41) 9 (26.47) 1 (2.94)
Hypertension 7 (18.42) 6 (15.78) 1 (2.63) 17 (50) 17 (50) 0
Diarrhea 13 (34.21) 12 (31.57) 1 (2.63) 2 (5.88) 2 (5.88) 0
Elevated transaminase 4(10.52) 3(7.9) 1 (2.63) 14 (41.17) 12 (35.29) 2 (5.88)
Anorexia 8 (21.05) 7 (18.42) 1 (2.63) 2 (5.88) 2 (5.88) 0
Proteinuria 3(7.89) 3(7.89) 0 15 (44.11) 13 (38.23) 2 (5.88)
Alopecia 8 (21.05) 8 (21.05) 0 0 0 0

Abbreviations: AEs, adverse events; HFS, hand and foot syndrome.

of4.2 months and a TTP of 1.4 months in the placebo group.?
In addition, none of the other antiangiogenic tyrosine kinase
inhibitors including sunitinib,'® linifanib,* brivanib,'> and
dovitinib* were found superior to sorafenib in Phase II and
111 trials as first-line therapies in patients with advanced HCC.
Thus, these trials confirmed the efficacy aspect of sorafenib
in advanced HCC in a wider range of population. Despite the
efficacy of sorafenib reported in multiple studies, ~60%—70%
of advanced HCC patients eventually develop disease pro-
gression after sorafenib treatment.!® Sorafenib therapy has
also been frequently challenged by the onset of SAEs and
liver failure, thereby leading to treatment noncompliance
along with losing significant therapeutic benefits.?! >
Apatinib (YN968D1; Advenchen Laboratories, LLC,
Northridge, CA, USA) is among the latest antiangio-
genic agent with 10 times the VEGFR-binding activity
of sorafenib®** with encouraging preclinical and clinical
results for many solid tumors. It acts via the VEGF pathway,
inhibiting VEGFR-2 for targeting the intracellular adenos-
ine triphosphata-binding site of the receptor and inhibiting
VEGF-stimulated endothelial cell migration and prolifera-
tion, reduces the tumor microvascular density, and promotes
apoptosis.'!?%2” Use of apatinib has been explored as first-line
therapy for advanced HCC in a Phase IT RCT!® with longer
PFS and OS reported for 850 mg apatinib than 750 mg apatinib
(4.2 and 3.3 months) but with similar OS (9.7 and 9.8 months,
respectively). Apatinib’s efficacy has also been explored in
combination with TACE. A comparative study assessing the
efficacy of TACE combined with apatinib and TACE alone
in the treatment of intermediate and advanced HCC reported
a higher median PFS of 12.5 months in apatinib with TACE
group in comparison to 6 months in TACE alone group.?®
In our study, a significantly longer mPFS (7.39 vs
4.79 months, P=0.031) and median OS (10.4 vs 7.18 months,
P=0.011) was observed in the sorafenib group in comparison
to the apatinib group. The findings of our study were consis-
tent with the previous findings of significant improvement

in OS and PFS;**%2 furthermore, median PFS and OS dura-
tions in our study were comparatively higher than placebo-
controlled RCTs of sorafenib; however, limited information
is available on apatinib in HCC patients. A multicenter,
randomized, double-blind, Phase III trial (NCT02329860)
is ongoing that intends to evaluate the efficacy and safety
of apatinib in patients with advanced liver cancer who have
progressed on systemic therapy.

In a recent case report, a 45-year-old male patient with
BCLC stage 3 HCC was treated with 500 mg apatinib combined
with transhepatic arterial chemotherapy and embolization and
chemotherapy. The patient had PR with a notable reduction
in the level of serum alpha-fetoprotein (AFP) from 60,500
to 12.7 ng/mL and PFS of >8 months, thereby indicating
apatinib as a superior choice for HCC patients.?’ The median
PFS and OS of apatinib reported in the current study (4
and 10.4 months) were similar to those reported in heavily
pretreated patients with nontriple-negative metastatic breast
cancer (4 and 10.3 months).* Similarly, a Phase II study in
metastatic gastric cancer patients had reported an improved
PFS of 3.67 months®! and a Phase III study in chemother-
apy-refractory advanced or metastatic adenocarcinoma of
the stomach or gastroesophageal junction had reported an
improved PFS of 2.6 months and an OS of 6.5 months in
apatinib-treated patients.** The findings from our study and
previous studies confirm the efficacy of apatinib in multiple
tumor types and as they showed similar efficacy in terms
of survival improvement. In our study, it was evident that
sorafenib achieved a better ORR (0.17 vs 0.15%) and DCR
(0.42 vs 0.38%) in comparison to the apatinib group. The
ORR reported in our study was greater than that reported in
a Phase III trial, where the ORR was just 6.1% for sorafenib
in comparison to 10.1% exhibited by linifanib.* Compared to
our study, the SHARP sub-analysis by Bruix et al** reported
a higher DCR with sorafenib in HCV-infected (44.2%),
Hepatitis B virus-positive (34.4%), and alcohol-related HCC
patients (54.4%). The DCR and ORR of apatinib reported in
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the current study were lower than those reported in heavily
pretreated patients with nontriple-negative metastatic breast
cancer (66.7 and 16.7%).%°

There was no difference in the incidence rate of SAEs,
with no related death reported in either of the two groups.
In our study, the common AEs reported in the apatinib group
included proteinuria (44%), hypertension (50%), elevated
transaminase (41%), and hand and foot syndrome (HFS)
(29.4%). AEs reported were similar to those reported previ-
ously; however, the morbidity was lower than that reported
in the Phase III clinical test of gastrointestinal tumors®? and
this may be due to the different cancer types or small sample
sizes or because of poor liver functions. The AEs reported
in the sorafenib group included HFSR (34%), diarrhea
(34%), anorexia (21%), and alopecia (21%), and the results
were similar to that observed in the SHARP study.* Overall,
apatinib showed better safety profile and lower number of
grade 3—5 AEs, which could probably be associated with
selective inhibition of VEGF.**

In a clinical practice, there is variation in the recom-
mended dosing of sorafenib and it is mostly prescribed
based on the baseline Child—Pugh status, performance status,
comorbidities, and the treating physician’s preference. The
study by Al-Rajabi et al** has reported safe and efficient
outcomes with full dosing (800 mg/day) of sorafenib in
comparison to the reduced dose in HCC patients with liver
dysfunction.

Currently, limited data are available on the effect of dos-
ing on the efficacy of apatinib, especially in HCC patients.
Though the tested and recommended dose of apatinib is
750-850 mg/day, there are retrospective studies and case
reports that have demonstrated significant efficacy and safety
at a lower dose of 250-500 mg/day.?3¢ However, further
well-controlled studies are required to validate the benefit of
altered dosing in HCC patients. Our study strengths included
1) no loss of patients at follow-up, and 2) being the first
reported study from China comparing the effectiveness of
these two antiangiogenic drugs in patients with intermediate
or advanced HCC. Other than the strengths, our study had a
few limitations so findings must be interpreted cautiously.
First, our study had a retrospective design, which might have
led to unintentional bias during data extraction and reporting.
Second, the patients were selected from a single center and
in small number; therefore, the results might be difficult to
generalize in a larger number of patients. Third, the decision
to treat with sorafenib or apatinib was made by the treating
physicians who might be prone to selection bias due to their
belief in the superiority of one of the treatments.

Conclusion

Though generally well-tolerated, apatinib did not have
improved activity over sorafenib in patients with intermediate
or advanced HCC. As the ORR and DCR were similar,
apatinib can be of potential benefit, especially for those who
have progressed on sorafenib therapy. Further prospective,
randomized controlled multicenter studies are needed to
verify the findings.
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