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Fig. 3. Objective response rate (ORR) according to (A) gender and
(B) presence or absence of a >20% decrease in the serum alpha-
foetoprotein (AFP) level. The ORR was significantly higher in
females than in males (P = 0.003) and in patients with a >20%
decrease in the serum AFP level than in those without (P = 0.029).
CR, complete response; PR, partial response.

significantly associated with high ORR in multivariate
analysis (P = 0.013, OR =3.785, 95% CIL 1.270-
11.281). In patients with BCLC-C patients, ORR and
DCR were 17% (32/193) and 54% (105/193), and female
tended to achieve PR (P = 0.066, OR = 2.431, 95% CI:
0.944-6.260). DCR in both subgroups are a little higher
than the results of SHARP trial (16).

As almost all patients included in SHARP trial had
liver function of Child-Pugh A, we performed subgroup
analysis concerning clinical outcome of Child-Pugh A
patients. Their ORR was 18% (49/271). The result of
DCR [62% (168/271)] was not so far from that of
SHARP trial (4, 16). In this subgroup, only female gen-
der also correlated with responders in multivariate
analysis (P = 0.002, OR = 3.286, 95% CI: 1.550-6.970).
Because of relatively small number of Child-Pugh B
patients, we could not perform multivariate analysis in
them. Their ORR [13% (6/45)] and DCR [51% (23/45)]
were lower than those in Child-Pugh A patients.
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Discussion

For clinicians, it is of great importance to identify fac-
tors that predict the tumour response to sorafenib ther-
apy in patients with unresectable HCC. In this study of
the factors predicting a radiological response to sorafe-
nib therapy, multivariate analysis identified a >20%
decrease in the serum AFP level and female gender as
independent predictors of a higher ORR. A decrease in
the serum AFP level after sorafenib therapy has previ-
ously been reported to be associated with a radiological
response (19, 30). Indeed, AFP decrease is not a pre-.
treatment predictive marker. Some patients, however,
achieve CR or PR several months after sorafenib initia-
tion, and AFP decrease in the first month was associated
with the best radiological response throughout the treat-
ment with sorafenib in this study. Thus, in the early
stage of sorafenib therapy, we can predict the best radio-
logical response. This seems to be critical issue for the
management of HCC patients treated with sorafenib.
Although the usefulness of the serum AFP level for
assessing the response to treatment for HCC remains
controversial, our results are consistent with previously
reported findings (30).

In this study, females had a significantly higher ORR
than males. Although the reason for this result is
unclear, several previous studies also reported an associ-
ation between female gender and a good response to
MTT, such as gefitinib therapy for lung cancer (30, 31).
In lung cancer, clinicopathological factors such as
female gender, non-smoking, Asian ethnicity and ade-
nocarcinoma were reported to be associated with a good
response to gefitinib therapy (30). Genomic analysis also
showed that epidermal growth factor receptor (EGFR)
mutation was associated with the response to gefitinib
therapy (31). The latest National Comprehensive Cancer
Network guidelines for unresectable lung cancer recom-
mend using gefitinib monotherapy only in patients with
EGFR mutation, indicating that EGFR mutation is con-
sidered to be a useful biomarker. This is one of the very
precious topics in considering the predictive factors to
MTT including sorafenib.

Several possible reasons for the higher ORR in
females in this study should be considered. As females
generally have a lower body weight, they may receive a
higher drug dose per kilogram than males. However, the
females in this study were significantly older and had
lower body weight and worse ECOG-PS than males,
resulting in frequent reduction in the initial dose of
sorafenib. The initial dose of sorafenib per kilogram was
significantly lower in females than in males (Table 4).
Potential differences in compliance should be consid-
ered. Females are more sensitive to hand-foot syndrome
and skin rashes, and may be more likely to perform
watchful skin care, resulting in a lower risk of discontin-
uation of sorafenib therapy because of adverse events.
However, the rate of hand-foot syndrome was not sig-
nificantly different between males and females in this
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Table 3. Factors predicting a good response to sorafenib therapy

Responders to sorafenib in HCC

Multivariate analysis

Number of Number of Univariate

Variable patients responders P Qdds ratio 95% Cl P*
Age (years), >70/<70 160/156 23/32 0.182 1.746 0.882-3.459 0.110
Gender, female/male 57/259 18/37 0.003 2.876 1.350-6.123 0.001
HCV infection, yes/no 180/136 32/23 0.882

HBV infection, yes/no 52/264 9/46 1.000

ECOG-PS 0, yes/no 251/65 42/13 0.663

BCLC stage, A or B/C or D 123/193 23/32 0.650

Tumour invasion of the portal vein, present/absent 69/247 9/46 0.369

Tumour occupation rate in the liver, >50/<50 (%) 31/285 3/52 0.320

Lung metastasis, present/absent 64/252 12/43 0.716

Bone metastasis, present/absent 39/277 7/48 1.000

Ascites, present/absent 26/290 2/53 0.277

Hepatic resection prior to sorafenib, yes/no 65/251 10/45 0.716

TACE prior to sorafenib, yes/no 276/40 47/8 0.656

Pretreatment AST, >50/<50 ({U/L) 168/148 26/29 0.374

Pretreatment ALT, >50/<50 (IU/L) 141/175 23/32 0.658

Pretreatment total bilirubin, >1.0/<1.0 (mg/dL) 91/225 10/45 0.071 1.448 0.602-3.487 0.409
Pretreatment albumin, >3.5/<3.5 (g/dl) 164/152 32/23 0.373

Pretreatment ALP, >350/<350 (1U/L) 154/162 25/30 0.657

Pretreatment LDH, >240/<240 (IU/L) 127/173 16/38 0.047 1.627 0.773-3.425 0.200
Pretreatment yGTP, >80/<80 (IU/L) 157/155 21/34 0.054 1.068 0.534-2.136 0.852
Pretreatment cholinesterase, >150/<150 (IU/L) 142/143 21/31 0.167 1.526 0.760-3.064 0.235
Pretreatment platelet, >10/<10 (1 04/p|) 107/209 16/39 0.438

Pretreatment haemoglobin, >12/<12 (g/dl) 209/107 33/22 0.347

Pretreatment serum AFP, >1000/<1000 (ng/ml) 100/216 18/37 0.874

Pretreatment serum DCP, >500/<500 (mAU/ml) 161/155 20/35 0.018 1.526 0.781-2.982 0.216
AFP decrease >20%, yes/no 108/208 26/29 0.029 1.982 1.026-3.829 0.042
Initial dose of sorafenib, 800 mg/reduced dose 130/186 23/32 1.000

*Multivariate logistic regression analysis.

AFP, alpha-foetoprotein; ALT, alanine aminotransferase; ALP, alkaline phosphatase; AST, aspartate aminotransferase; BCLC, Barcelona Clinic Liver
Cancer; DCP, des-gamma-carboxy prothrombin; ECOG-PS, Eastern Cooperative Oncology Group performance status; yGTP, gamma-glutamy! trans-
peptidase; LDH, lactate dehydrogenase; TACE, transcatheter arterial chemoembolization.

study, and the median duration of sorafenib therapy
was almost the same in males and females (Table 4).
Another possibility is that the response is associated
with genomic alterations such as mutation or amplifica-
tion, similar to the association between EGFR mutation
and Asian female lung cancer patients. Although no bio-
markers for predicting therapeutic effectiveness have
been established, some genomic changes have recently
been reported to be associated with a favourable thera-
peutic response to sorafenib (23), and new biomarkers
are expected to be detected in the near future. In addi-
tion, it remains unclear whether sorafenib may have a
relevant interaction with a female hormone such as oes-
trogen. This possibility should be further investigated.
Although the degree of tumour differentiation was not
associated with ORR, the DCR was significantly higher
in patients with well-differentiated HCC than in other
patients. These results may reflect the generally less aggres-
sive nature of more differentiated tumours. Because of
the small sample size, definitive conclusions regarding
the association between tumour differentiation and the
response to sorafenib therapy cannot be reached. Further
investigation is needed to confirm these results.

Liver International (2014)
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Comparison of our results with those of previous
studies, (4-7) shows that the ORR was relatively high in
this study. This may be because we assessed the radio-
logical response using mRECIST rather than the con-
ventional RECIST, or because we excluded patients in
whom the tumour response could not be assessed
because of early discontinuation of sorafenib therapy or
an extremely poor prognosis. However, patients who
received a reduced initial dose of sorafenib achieved
treatment efficacy comparable with those who received
an initial dose of 800 mg/day. It is also notable that all
four patients who achieved a CR received a reduced ini-
tial dose of sorafenib. Although analysis of the impact of
a reduced initial dose of sorafenib on the response to
treatment was beyond the scope of this study, our
results suggest that a reduced initial dose can be consid-
ered in some patients.

In the four patients who have achieved a CR, the
time to normalization of the serum AFP level was
2-4 months. Although the target lesions initially enlarged
in Cases 1 and 4, continued administration of sorafenib
eventually resulted in a CR (11). As sorafenib is a molecu-
lar agent targeting vascular endothelial growth factor
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Table 4. Clinical features according to gender
Variable Males (n = 259) Females (n = 57) P
Age (years) Mean + SD 68.9 + 10.2 72.9 £ 9.1 0.007*
Body weight (kg) Mean + SD 615+ 11.6 504+ 11.4 <0.001*
HCV infection Yes/No 138/121 42/15 0.005t
HBYV infection Yes/No 471212 5/52 0.113%
BCLC stage AorB/CorD 158/101 35/22 1.000%
ECOG-PS 0/1or2 211/48 40/17 0.070t
Child-Pugh classification A/B/C 221/36/2 50/7/0 0.739%
Pretreatment serum albumin (g/dl) Mean = SD 3.54 £ 0.50 3.58 + 0.43 0.519*
Pretreatment serum cholinesterase (IU/L) Mean £ SD 168.3 = 73.7 161.1 £ 634 0.516*
Pretreatment serum AST (U/L) Mean + SD 64.4 + 55.7 65.0 + 36.1 0.948*
Pretreatment serum ALT (IU/L) Mean + SD 47.7 £ 37.7 46.0 £30.8 0.748*
Pretreatment AFP (ng/ml) Median (range) 193.4 (1.9-30 300) 139.5(1.9-270 300) 0.267*
Pretreatment DCP (mAU/ml) Median (range) 637 (9-847 000) 280 (10-123 000) 0.232*
Previous therapies for HCC

TACE Yes/No 223/36 53/4 0.191¢

RFA or PEI Yes/No 130/129 35/22 0.144%

Surgery Yes/No 52/207 13/44 0.717%
Initial dose of sorafenib (mg) Mean = SD 568.3 + 205.5 515.8 + 203.4 0.081*
Initial dose per kg (mg/kg) Mean + SD 8.55+3.74 7.23 +3.05 0.013*
HFS during sorafenib therapy Yes/No 144/115 33/24 0.770%

*Unpaired t test.
tFisher’s exact test.

AFP, alpha-foetoprotein; ALT, alanine aminotransferase; AST, aspartate aminotransferase; BCLC, Barcelona Clinic Liver Cancer; DCP, des-gamma-car-
boxy prothrombin; ECOG-PS, Eastern Cooperative Oncology Group performance status; HBV, hepatitis B virus; HCV, hepatitis C virus; HFS, hand-foot

syndrome; SD, standard deviation.
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Fig. 4. Kaplan-Meier curves for (A) OS and (B) PFS according to
gender. The median OS time was 307 days in males and 292 days
in females (P = 0.227). The median PFS time was 107 days in males
and 123 days in females (P = 0.887).
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receptor, the initial clinical course may differ from the
course after administration of conventional cytotoxic che-
motherapeutic agents.

The present study has several limitations. First the
design is retrospective. Second, the initial dose of sorafe-
nib was variable, which could have led to bias. Third,
more than 100 patients with insufficient available data
were excluded to enable more precise assessment of the
tumour response to sorafenib (Fig. 1), which could also
have led to bias. Fourth, various treatments were admin-
istered after discontinuation of sorafenib therapy,
potentially leading to bias in the analysis of OS. Finally,
our study cohort was limited to Japanese patients, who
have a relatively low body weight compared with
patients in Western countries. Our results therefore can-
not be extended to other racial cohorts. Despite these
limitations, this multicenter study analysed data from
a large number of patients, and the background charac-
teristics of included patients did not differ remarkably
compared with previously reported studies. Our find-
ings may reflect the response to sorafenib therapy in
patients with unresectable HCC in Japan.

In conclusion, this large multicenter study found that
a>20% decrease in the serum AFP level was an indepen-
dent predictor of a favourable radiological response to
sorafenib therapy for unresectable HCC. Our results
also suggest that gender differences may be associated
with the radiological response to MTT, as reported
in patients with lung cancer. If clinicopathological bio-
markers that predict the response to treatment can be

Liver International (2014)
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identified, sorafenib administration can be limited to
patients with a potentially favourable response, leading
to personalized treatment plans for unresectable HCC.
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~ patients with malignant lymphoma [6]. They reported that 3.3%
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To. examme the genetlc hetemgenelty and prevalence of G1896A vanaf:ts
liver tissue was obtained from 45 consecutive healthy donors negative for HBsAg
and positive for anti-HBe who- underwent hepatectomy: for living-donor liver
transplantation at Kyoto University from April 1998 to March 2001. Additionally,

~we examined the reactivated viruses derived from the iserum of six patients who
“had typical serologu: characteristics of the inactive HBsAg carrier state before
{mmunosuppressxve therapy ’[hese cases were: ongmalty HBsAg—posmve, while
liver function tests were within the normal range before viral reactivation.
Kyoto University Ethics Commlttee approved this study, and written
informed consent was obtained from all patients. The study was conducted in
accordance with the prmc;pies of the. Declaratlon of Helsmk: :

equencmg ultra»deép sequencing of the HBV
l analysxs are descrxbed in the

Sequence reads wnth Genome Anatyzer were deposnted m the DNA Data Bank of
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Table 3. Mean mutation rate of the reactivated HBV clones in patients with
reactivation from occult HBV and HBsAg carrier status.

Occult HBY.

HBsAg

. Average aligned nucleotides 52,814,651 52,812,297

: ‘Mura ion rate” (%): the rana of total dafferent nucleondas from the representanve
HBYV reference sequences. . ~

T ,Thé geﬁétic cdmpiexity of viruses in the liver of healthy occult

HBV carriers was 0.00080 (mean; range: 0-0.0011), expressed
asa Shannon entropy value, and was comparable to that in the
~serum of patients with reactivation from occult HBV infection

(mean: 0.0008:
- occult HBV carriers serologically characterize
and anti-HBc-positive are latent[y mfected w1th HBV clones of

ange: 0-0; 0022). These findi g5 indicate that
HBsAg—negatwe :

o pressnve therapy In addmon t the p
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low heterogenetty in their hvers and pre ommant[y tompnse
the wild-type G1896 or G1896A pre-C vanants

Discussion

HBsAg positivity indicates the carrier status of HBV infection and

- thus reactivation of HBV-related hepautxs can occur in patients.

carrying HBsAg under certain immunosuppressive conditions
[1-4]. Accumuiated evuience indicates that HBV infection per-
sists in the Ik issues of duals tested negative for HBsAg
but posmv fm‘ anti- HBC, and these occult HBV carriers can also
deve!op HBV reactivation: and liver dysfunction under certain

- immunosuppressive conditions [5,6,20]. In the present study,

we demonstrated the clinical and virological features of patients

. who expenenced wral reacttvatlon under rmmunosuppressxve
~ conditions.

Previous studxes demonsrrated that: tmmunosuppressmn in

occult HBV carriers with hematological malxgnanczes was atan
especially high risk of HBV reactivation E6] The high risk of viral

reactivation in patients 'th ematolo rical malignancies receiv-
noth ributable to immunodeficiency
caused by underlymg pnmary diseases and strong immunosup-

ematologxcaE
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