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diagnosed in the intermediate and advanced stages.’
Transarterial chemoembolization (TACE) was the standard
therapy for intermediate stage HCC based on the guidelines.*
For patients with advanced HCC, sorafenib and lenvatinib are
recommended as first-line treatments.” However, their appli-
cation in advanced HCC has not achieved satisfactory long-
term survival efficacy.

TACE could effectively inhibit tumor progression and
prolong the survival time of patients.® Conventional
TACE (cTACE) consists of intra-arterial infusion of an
emulsion of lipiodol and chemotherapeutic drugs, fol-
lowed by embolic materials to block the tumor blood
vessels. Drug-eluting bead TACE (DEB-TACE) uses
microspheres that load chemotherapy agents to deliver
drugs and embolize vessels, which can not only provide
a slow release of chemotherapeutic drugs in tumors but
also embolize the tumor-feeding vessels permanently.
Several studies have suggested the favorable safety and
tolerability profile of DEB-TACE.”’ However, the
induced by TACE can

increase the risk of tumor angiogenesis and tumor recur-

hypoxic microenvironment

rence or metastasis.'”'' The combination of TACE and
systemic antiangiogenic drugs is considered an effect]
combination therapy to reduce tumor angiogenesis aft
TACE administration.

Apatinib, a novel antiangiogenic small g

advanced HCC.'7-!8
nib, DEB-TAC

¢-TACE combined
there is no research developing and validating the pre-

with apatinib for HCC patients, and

dictive model for these patients.

Thus, this research aims to compare the effectiveness
and safety of DEB-TACE and cTACE combined with
apatinib in unresectable HCC and establish predictive
individualized  survival

nomograms to  support

prediction.

Patients and Methods

Study Design and Patient Selection

This was a retrospective study conducted in a single-
center, approved by the Ethics Committee of Tongji
Medical College, Huazhong University of Science and
Technology, and in accordance with the Declaration of
Helsinki. In this retrospective study, we included 174
eligible patients who received DEB-TACE or cTACE
combined with apatinib as the first-line treatment of
HCC between June 2015 and December 2019. Based on

the disease and after discussion hysician, all

patients chose one of the trea
apatinib or cTACE plus apatigi

class A or B, and (e) patients
B or C according to the BCLC staging
ion criteria for this study were as fol-
who had received liver transplantation,

evere infection, (d) patients without complete clinical
cords before the end of follow-up, (e) patients who
received both treatments of DEB-TACE plus apatinib
and cTACE plus apatinib, and (f) patients with resectable
HCC and those treated by local ablative therapy (thermal
ablation).

Every patient signed a consent form before receiving
treatment for the first time. Based on the disease and after
discussion with the physician, all patients chose one of the
treatments: DEB-TACE plus apatinib or cTACE plus
apatinib.

DEB-TACE Operation
The DEB-TACE operation was conducted by three experi-

enced interventional physicians. The beads used in the study
were CalliSpheres® Beads (Jiangsu Hengrui Medicine Co.
Ltd., Jiangsu Province, China) with diameters of 100-300
um or 300-500 um. Before the operation, the beads were
loaded with 60-80 mg pirarubicin. The procedure was per-
formed in the digital subtraction angiography (DSA) operat-
ing room. Under local anesthesia, transfemoral access was
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gained, and a catheter was advanced into the coeliac artery
for hepatic angiography to detect the tumor-supplying ves-
sels. The embolization was conducted with a coaxial super-
selective, a subsegmental technique using a S5F cobra,
followed by the positioning of a 2.4F microcatheter (Merit
Maestro, Merit Medical System, Inc., Utah, USA). Then, the
DEBs were injected through the microcatheter. When the
contrast agent stopped flowing, the embolism was over.
Finally, angiography was performed again to detect whether
there were remaining blushed tumors.

cTACE Operation
The cTACE procedure is similar to the DEB-TACE opera-
tion. After percutaneous femoral arterial puncture was
conducted, the catheter was superselectively inserted into
the blood supply artery of the tumor through the hepatic
artery. Then, the chemotherapy drug solution (pirarubicin
60-80 mg) was mixed with lipiodol in equal proportions.
The mixed drug was injected into the tumor blood vessel
by a 2.4F microcatheter (Merit Maestro, Merit Medical
System, Inc., Utah, USA). Subsequently, the tumor blood
vessel was embolized with 300~700 um absorbable gelatin
sponge particles (Cook, USA). Finally, angiography was
performed again to ensure complete embolization.

Apatinib Administration
Apatinib was administered orally witha
every DEB-TACE or ¢cTACE operatt

The primary endPoint of this research was overall survival
(OS), which was defined as the date from the first DEB-
TACE or cTACE procedure until mortality or the last fol-
low-up. The last follow-up date was December 31, 2020.
Progression-free survival (PFS) was defined as the time
from the date of the first DEB-TACE or cTACE procedure
until the time of disease progression or death. The treatment
response assessment was evaluated by experienced radiolo-
gists based on the modified response evaluation criteria in

solid tumors (MRECIST), which include four treatment
responses: complete response (CR), partial response (PR),
stable disease (SD), and progressive disease (PD).*° The
objective response rate (ORR) was defined as (CR+PR)/all
patients, and the disease control rate (DCR) was defined as
(CR+PR+SD)/all patients. Treatment toxicity was continu-
ously assessed during the study and graded according to the
National Cancer Institute Common Toxicity Criteria for
Adverse Events version 4.0.

PSM Analysis

Patients with D-Apatinib wg

parison of OS and PFS was performed by the Kaplan—
Meier method and analyzed by two-sided Log rank tests.
Variables with a p value < 0.05 in the univariable Cox
regression analysis were enrolled in the multivariable Cox
regression analysis. The nomogram was established based
on the results of multivariate analysis and by the rms
package in R version 4.0.4. The performance of nomo-
grams was quantified by the concordance index (C-index).
The calibration curve was used to identify the differences
between the nomogram-predicted risks and the observed
risks estimated by the Kaplan—-Meier method. In addition,
the precision of the prognosis prediction was evaluated
using the area under the receiver operating characteristic
(ROC) curve (AUC). All statistical analyses were per-
formed using SPSS software (SPSS version 25.0) and
R software (version 4.0.4, http://www.r-project.org). A p

value of < 0.05 was considered statistically significant.

Results

Baseline Characteristics
A total of 299 HCC patients received treatment with either
D-apatinib or c-apatinib. In all, 125 patients were excluded
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from this study. Of the 174 patients included in the study, 82  three months was also higher in the D-Apatinib group than
patients underwent treatment with D-apatinib, and 92  in the c-Apatinib group (before PSM, 28.0% versus 15.2%,
patients underwent c-apatinib treatment. The flow chart of P = 0.039; after PSM, 32.8% versus 15.5%, P = 0.030),
the patient selection process presented in Figure 1. Before  while there was no significant difference in the ORR
the PSM analysis, there was an almost significant difference  between the two groups (Table 2). At the cutoff date, the
in tumor size and tumor location between the two groups  D-Apatinib group (median PFS: 8.0 months, 95% CI: 6.8—
(P=0.172 and P = 0.057). After the PSM analysis, 58 pairs 9.2 months) had a longer PFS than the c-Apatinib group
of patients were selected, and the baseline variables of tumor  (median PFS: 5.0 months, 95% CI: 3.8-6.2 months) (P <
size and tumor location were balanced between the two  0.001) (Figure 2A). After PSM, the median PFS was 8.0
groups (P = 0.444 and P = 0.575). Other detailed patient months (95% CI: 6.1-9.9 months) in the D-Apatinib group,

characteristics are presented in Table 1, and there were no  and 5.0 months (95% CI: 3.8-6.2 mog e c-Apatinib

significant differences in other variables between the two  group (Figure 2B). Similarly, D-
groups (all P > 0.05). Most patients received a dosage of OS: 21.0 months, 95% CI:
apatinib of 500 mg/day, and the mean dosage was 393.3 £ ciated with a prolonged O
84.8 mg/day in the D-Apatinib group and 377.7 + 101.2 mg/ : 0.3 months)
day in the c-Apatinib group.

Treatment Outcome

One month after treatment, the D-Apatinib group achieved
a higher CR than the c-Apatinib group (32.9% versus
19.3%, P = 0.045), and the ORR was 76.8% in the In
D-Apatinib group, which was higher than the 62.0%
observed in the c-Apatinib group (P = 0.034). After P
the CR and ORR were 36.2% and 81.0% in the D-Apatin ox analysis (Table 3). For the D-Apatinib group,
group and 19.0% and 60.3% in the c-Apatinib gro , factors affecting OS included a BCLC of stage
tively (P = 0.038 and P = 0.014). In addition, (HR = 6.17, 95% CI: 2.45-15.56, P < 0.001), number of

rognostic Factors
rs associated with overall survival iden-

HCC patients treated with cTACE plus apatinib
(n=164)

Excluded (n=72)
- Other malignant tumor (n=18)
| | - Intolerable toxicity of apatinib (n=13)
- Incomplete data (n=22)
v ®nent (liver transplantation or - Switched treatment (liver transplantation
her) between DEB-TACE (9) or other) between ¢TACE (19)

82 Watients treated with DEB-TACE plus apatinib 92 patients treated with cTACE plus apatinib were
were assigned to D-Apatinib group assigned to c-Apatinib group

I 1:1 propensity score matching I

58 pairs of patients were included in analysis

Figure | Study flow of patient selection.
Abbreviations: BCLC, Barcelona Clinic Liver Cancer; HCC, hepatocellular carcinoma; TACE, transarterial chemoembolization; DEB-TACE, drug-eluting bead transarterial
chemoembolization; cTACE, conventional transarterial chemoembolization.
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Table | Baseline Characteristics of Patients in Two Groups
Characteristics Before Matching After Matching
D-Apatinib Group c-Apatinib Group P value D-Apatinib Group c-Apatinib Group P value
(N=82) (N=92) (N=58) (N=58)
Age (years) 53.7+ 108 514+93 0.126 52.1 £ 10.6 51.8 8.1 0.883
Sex 0.169 0.326
Male 66 (80.5) 81 (88) 46 (79.3) 50 (86.2)
Female 16 (19.5) I (12) 12 (20.7) 8 (13.8)
Ascites 0.433 0.520
Present 22 (26.8) 20 (21.7) 16 (27.6) 4)
Absent 60 (73.2) 72 (78.3) 42 (72.4)
Tumor size (cm) 0.172 0.444
<5 24 (29.3) 36 (39.1) 20 (34.5) 4 (41.4)
25 58 (70.7) 56 (60.9) 38 (65. 58
Number of 0.715 0.706
tumors
<3 29 (35.4) 35 (38.0) 23 (39.7)
>3 53 (64.6) 57 (62.0) 35 (60.3)
Tumor location 0. 0.575
Unilobar 43 (52.4) 35 (38) 27 (46.6)
Bilobar 39 (47.6) 57 (62) 4 (58.6) 31 (53.4)
PVTT 0.709
Present 43 (524) 47 (51. 27 (46.6) 25 (43.1)
Absent 39 (47.6) 45 (489 31 (53.4) 33 (56.9)
AFP (ng/mL) 0.969 0.350
<400 47 (57.3) .6) 30 (51.7) 35 (60.3)
2400 35 (42.7) 4 28 (48.3) 23 (39.7)
Child-Pugh class 0.575 0.809
A 65 (79, (82.6) 48 (82.8) 47 (81.0)
B 17 49°7) 7.4) 10 (17.2) I (19.0)
BCLC stage 0.936 0.848
B 4) 32 (34.8) 22 (37.9) 21 (36.2)
C 60 (65.2) 36 (62.1) 37 (63.8)
ALP (U/L) 162.3 +91.5 0.879 152.9 + 96.5 169.6 + 100.7 0.364
62.8 + 105.6 0.176 63.9 + 453 54.0 £ 545 0.292
3+ 139 189 + 6.8 0.135 177 £ 7.7 188 + 7.1 0.457
Hemoglobin ( 1244 + 17.4 125.2 + 20.8 0.402 125.8 + 18.1 1259 + 18.8 0.968
Platelets (G/L) 157.8 + 78.9 1492 £ 71.8 0.434 139.9 £ 57.5 136.4 + 56.9 0.876

Notes: Categorical variables presented as number (percentage) and continuous data presented as means * standard deviations.
Abbreviations: PVTT, portal vein tumor thrombus; AFP, alpha-fetoprotein; BCLC, Barcelona Clinic Liver Cancer; ALP, alkaline phosphatase; AST, aspartate transaminase.

tumors of more than 3 (HR = 3.63, 95% CI: 1.75-7.52, P <
0.001), hemoglobin less than 130 g/L (HR = 2.49, 95% CI:
1.15-5.40, P =0.021), and platelets less than 125 G/L (HR =
2.40,95% CI: 1.24-4.67, P=0.010) (Figure 3A). After PSM,

the existence of more than 3 tumors (HR = 7.05, 95% CI:
2.42-20.56, P < 0.001), 130 g/L hemoglobin (HR = 9.03,
95% CI:3.01-26.70, P < 0.001), and 125 G/L platelets (HR =
4.31,95% CI: 1.71-10.87, P = 0.002) were predictive factors
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odified Response Evaluation Criteria in Solid Tumors at Different Times

Table 2 Response Rates According to th
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Note: ORR, CR+PR/N; DCR, CR+PR+SD/N.

3:; PR, partial response; SD, stable disease; PD, progressive disease; ORR, objective response rate; DCR, disease control rate.

Abbreviations: M|, the first month after therapy; M3, the third month after therapy;

associated with OS (Figure 3B). In the c-Apatinib group,
before PSM, a number of tumors greater than 3 (HR =
2.48, 95% CI: 1.35-4.56, P = 0.003), platelets less than 125
G/L (HR=2.19,95% CI: 1.18-4.04, P=10.013), the presence
of ascites (HR =2.46, 95% CI: 1.40-4.34, P=0.002), and an
ALP level greater than 150 U/l (HR = 3.87, 95% CI: 2.27-
6.62, P < 0.001) were independently associated with poor
survival (Figure 3C). After PSM, more than 3 tumors (HR =
3.63, 95% CI: 1.78-7.43, P <0.001), the presence of ascites
(HR = 2.89, 95% CI: 1.45-5.78, P = 0.003), and an ALP
level of more than 150 U/l (HR =4.81 Saeal]: 2.29—-10.09,

d platelet level (= 125 G/L or < 125 G/
Figure 4A). Moreover, the c-Apatinib

r of tumors (> 3 or < 3), ALP level (> 150 U/l or <
and platelet level (> 125 G/L or < 125 G/L)
igure 4B). After the PSM analysis, two prognostic
mograms of D-Apatinib group and c-Apatinib group
ere developed (Figure 4C and D). Before PSM, the
C-index of the two nomograms for predicting overall
survival was 0.826 (95% CI, 0.779-0.873) and 0.802
95% CI, 0.767-0.837), respectively. After PSM, the
C-index was 0.854 (95% CI, 0.815-0.863) and 0.794
(95% CI, 0.745-0.843). In addition, before and after the
PSM analysis, the calibration curves showed good agree-
ment between prediction and observation in the probability
of 2-year survival (Figure SA-D). The AUC values of the
nomogram for 2-year OS were 0.934 and 0.892 in the
D-Apatinib group and c-Apatinib group, respectively
before PSM, and 0960 and 0.890 after PSM
(Figure 6A-D).

Comparison of Treatment-Related

Adverse Events

All 174 patients enrolled in the safety analysis. Most
toxicities were tolerable, and there were no treatment-
related deaths in either group. The incidences of vomiting
(27.2% versus 9.8%, P = 0.003), hyperbilirubinemia
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n the two groups. The detailed
gfety analysis are presented in Table 4.

Discussion

This retrospective study found that DEB-TACE plus apa-
tinib treatment seemed to elicit a better treatment response
than ¢-TACE plus apatinib in HCC patients. In addition,
the survival time of PFS and OS was longer in the
than in the
Conversely, the incidence of adverse events was higher

D-Apatinib  group c-Apatinib  group.

in the c-Apatinib group. Moreover, based on the

Time (months)

evaluation of different survival risk factors for OS in the
two groups, predictive nomograms were established to
predict the individual outcomes accurately and may be
helpful in selecting between DEB-TACE plus apatinib
and c-TACE plus apatinib in the treatment of patients
with HCC.

Considering some limitations of cTACE, such as the
fluidity of lipiodol reducing the concentration of che-
motherapeutic agents and leading to weakened antitumor
efficacy, DEB-TACE was developed to address the disad-
vantages of cTACE in the past decade.”’ DEB-TACE can
not only locally release loaded drugs but can also effec-
tively block the blood supply to tumor tissues, which
allows it to retain higher drug concentrations at tumor
lesions. Therefore, DEB-TACE can improve the therapeu-
tic effect by increasing antitumor activity. Ping et al
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Table 3 Multivariable Analyses of Significant Prognostic Factors

Variables Before Matching After Matching
D-Apatinib Group c-Apatinib Group D-Apatinib Group c-Apatinib Group
HR (95% CI) | P value | HR (95% CI) | P value | HR (95% CI) | P value | HR (95% CI) | P value
BCLC stage (C) 6.17 < 0.001 - - - - - -
(2.45-15.56)
Number (= 3) 3.63 < 0.001 248 0.003 7.05 < 0.001 3.63 < 0.001
(1.75-7.52) (1.35-4.56) (2.42-20.56) (1.78-7.43)
Hemoglobin (< 130 g/L) 2.49 0.021 - - 9.03 < 0.001 - -
(1.15-5.40) (3.01-26.70)
Platelets (< 125 G/L) 2.40 0.010 2.19 0.013 431 0.002 -
(1.24-4.67) (1.18-4.04) (1.71-10.87)
Ascites (Present) - - 2.46 0.002 0.003
(1.404.34) )
ALP (> 150 U/L) - - 3.87 < 0.001 4.81 < 0.001
(2.27-6.62) 2.29-10.09)

conducted a prospective cohort study, comparing the treat-  tre
ment efficacy of DEB-TACE and cTACE in Chinese HCC an
patients. The results suggested that compared with cTAC less

CE treatment attained a higher ORR
survival time.® Nevertheless, regard-
or DEB-TACE treatment, permanent

A

Hazard ratio
Hazard ratio
- 617

BCLCstage  (N=82) (248 1556)

Number (N=58) @ 4; ?go 9 | - i 0001

= 363

Number  (N=62) (175-752) <0.001

Hemoglobin  (N=56) @ B 7 I L | <0001
Hemoglobin (N=52) (, o © 00207

Platelets  (N=56) e | 00019

(171-109)

Platelets  (N=62) I 0.0097

#Events: 36; Global p-value (Log-Rank): 3 8408e-13
#Events: 53; Global p-val, AIC: 186.32, Concordance Index: 0.85 1
AIC: 328.38; Concords 1 ]

Hazard ratio

Ascites (N=92) e 0.0018

Ascites  (N=59) 1% P 00027
Number  (N=92) It 3§ 4 3 56) — 0.0033

Number (=56 178594 f & { <0001+
AP (N=92) @ i ) ———B——— <001

- ALP (N=58) e 0k ) } | <0001

Platelets  (N=92) (1.16-404) A 00126

# Events: 52; Global p-value (Log-Rank): 1.5419e-10

#Events: 82, Global p-value (Log-Rank): 1.7861e-1: AIC: 298; Concordance Index: 0.79 2 4 6 8 0 12 1
AIC: 544.49; Concordance Index: 0.8 2 3 ‘ 5 6 7 8

Figure 3 The multivariate Cox proportional hazards regression analysis of risk factors associated with overall survival at D-Apatinib group before the PSM (A) and after the
PSM (B), and c-Apatinib group before the PSM (C) and after the PSM (D).
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Figure 4 Before the PSM, development of predictive
for D-Apatinib group (C) and c-Apatinib group (D).

lesions,
ironment caused

A Phase 2 randomized study revealed that
grapy was effective as the initial-line treat-
d HCC.? Another multicenter, rando-

mized, Phase 3 study showed that apatinib as second-line

apatinib mond
ment for advan

or later therapy significantly improved OS in advanced
HCC patients.>* In addition, previous studies also demon-
strated that TACE combined with apatinib exhibited a better
treatment response and survival profiles than TACE
alone.'*'> Moreover, Hu et al performed an analysis to
compare the efficacy and safety of DEB-TACE plus

29 3

02

up (A) and c-Apatinib group (B); after the PSM, development of predictive nomograms

apatinib, cTACE plus apatinib, and apatinib alone in
advanced intrahepatic cholangiocarcinoma (ICC) patients
and found that DEB-TACE plus apatinib has superior ther-
apeutic efficacy compared with the other two treatments.*®
In our study, the median PFS and OS were 8.0 and 21.0
months in patients treated with DEB-TACE plus apatinib,
respectively, which were longer than those in patients who
received cTACE plus apatinib. A possible explanation may
be that D-Apatinib increases the intratumor chemothera-
peutic drug concentration, and has a more sustained drug
release than c-Apatinib, thereby leading to a better treat-
ment response and long-term survival. Furthermore, com-
pared with cTACE plus apatinib by lipiodol embolism,
a more durable ischemic and hypoxic tumor microenviron-
ment formed by microsphere embolization of DEB-TACE
plus apatinib could enhance the antitumor effect of apatinib,
leading to prolonged survival of HCC patients.
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s. Patichits with stage C and multiple
er survival time, which may be due to
the more highly ag®essive tumors in these patients. In
addition, patients with poor liver function and primary
status have worse therapeutic effects and shorter survival
times. The independent prognostic factors found in this
study were similar to previous research conducted by
Chen, who evaluated the therapeutic effectiveness between
DEB-TACE and ¢TACE in HCC.?® In predictive analysis,
the regression models and nomograms showed moderate
treatment and

accuracy in predicting D-Apatinib

Predicted 2-Year Survival

c-Apatinib treatment. The contributions of our study are
that it provides an accurate and convenient method for
predicting survival that applies to HCC patients who
receive D-Apatinib or c-Apatinib treatment and may be
helpful in selecting between the two treatments.

In terms of adverse events, the most frequent treatment-
related adverse events were postembolization syndrome,
including fever, abdominal pain, vomiting, and an increase
in liver enzymes. For DEB-TACE plus treating HCC, one
previous study showed that common apatinib-related adverse
reactions consist of bone marrow suppression, fatigue, hyper-
tension, hand-foot syndrome, proteinuria and diarrhea, and
these adverse events are mild without toxicity-induced death
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Figure 6 Before the PSM, ROC curve analysis of the nomogram at 2 yea
nomogram at 2 years in D-Apatinib group (C) and c-Apatinib group (D).

oup (A) and c-Apatinib group (B); after the PSM, ROC curve analysis of the

D-Apatinib group. The reason for this is that DEB-TACE
has a better treatment effect, which can reduce the number of
TACEs.

c-Apatinib (n=92) P value*
All Grade 3/4

Abdominal pain ) 0 23 (25.0) 0 0.926
Fever 0 21 (22.8) 0 0.890
Vomiting . 1 (1.2) 25 (27.2) 3(33) 0.003
Fatigu 29 (354) 1 (1.2) 35 (38.0) 2 (2.2) 0.715
Hyperte 37 (45.1) 4 (4.9) 45 (48.9) 7 (7.6) 0.617

- 29 (354) 2 (24) 34 (37.0) 3(33) 0.827
Diarrhea 11 (13.4) 0 13 (14.1) 0 0.891
Anorexia 15 (18.3) 0 19 (20.7) 0 0.695
Proteinuria 25 (30.5) 0 31 (33.7) I (I.1) 0.651
Mucositis 9 (11.0) 0 13 (14.1) 0 0.532
Hyperbilirubinemia 35 (42.7) 2 (24) 55 (59.8) 5((54) 0.024
ALT increased 45 (54.9) 12 (14.6) 64 (69.6) 16 (17.4) 0.046
AST increased 50 (61.0) 8 (9.8) 70 (76.1) 15 (16.3) 0.031
Anemia 32 (38.1) 0 45 (48.9) 2 (2.2) 0.148
Thrombocytopenia 24 (29.3) 1 (1.2) 26 (28.3) 2 (22) 0.883

Notes: Data are numbers of patients, with percentages in parentheses. *ALL adverse events comparison among D-Apatinib group and c-Apatinib group.
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase.
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There are several significant limitations in our research. 7. Albrecht KC, Aschenbach R, Diamantis I, Eckardt N, Teichgraber U.
Although the PSM analysis was conducted, there is still the Response rate and safety in patients with hepatocellular carcinoma
. . . . . treated with transarterial chemoembolization using 40-microm
risk of selection bias as this research was a single-center doxorubicin-eluting microspheres. J Cancer Res Clin Oncol.
retrospective study. In addition, the sample size of this study 2021;147(1):23-32. doi:10.1007/s00432-020-03370-z

o]

. Wen P, Chen SD, Wang JR, Zeng YH. Comparison of treatment

was relatlvely small, and hence additional large—scale multi- response and survival profiles between drug-eluting bead transarterial

center prospective studies are required to validate the results. chemoembolization and conventional transarterial chemoemboliza-

In conclusion, DEB-TACE combined with apatinib has tion in Chinese hepatocellular carcinoma patients: a prospective

. . . cohort study. Oncol Res. 2019;27(5):583-592. doi:10.3727/
superior effectiveness and safety in the treatment of HCC. 096504018X 5368325811545

Nl

Predictive nomograms are helpful for identifying HCC . Farid K, Elalfy H, Abo El-Khair SM, et al. Prognostic value of vascular
endothelial growth factor in both conventional and drug eluting beads
transarterial chemoembolization for treatment of unresectable hepato-

cellular carcinoma in HCV patients. Expert J penterol Hepatol.

patients who benefit most from combination treatment
and for making decisions in clinical practice.
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