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Abstract

AIM

To investigate the relationship between the onsets of
multikinase inhibitor (MKI)-associated hand-foot skin
reaction (HFSR) and prognosis under intervention by phar-
macists after the introduction of sorafenib.

METHODS

We conducted a retrospective study involving 40 patients
treated with sorafenib. Intervention by pharmacists began
at the time of treatment introduction and continued
until the appearance of symptomatic exacerbation or
non-permissible adverse reactions. We examined the
relationship between MKI-associated HFSR and overall
survival (OS) after the initiation of treatment.
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RESULTS

The median OS was 10.9 mo in the MKI-associated
HFSR group and 3.4 mo in the no HFSR group, showing
a significant difference in multivariate analysis. A multi-
variate analysis of the time to treatment failure indicated
that the intervention by pharmacists and MKI-associated
HFSR were significant factors. The median cumulative
dose and the mean medication possession ratio were
significantly higher in the intervention group than in the
non-intervention group. A borderline significant difference
was observed in terms of OS in this group.

CONCLUSION
Intervention by pharmacists increased drug adherence.
Under increased adherence, MKI-associated HFSR was an
advantageous surrogate marker. Intervention by health-
care providers needs to be performed for adequate sora-
fenib treatment.

Key words: Hepatocellular carcinoma; Surrogate marker;
Multikinase inhibitor-associated hand-foot skin reaction;
Sorafenib; Intervention by pharmacists

© The Author(s) 2018. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Sorafenib is an oral anticancer drug associated
with a high incidence of adverse reactions. However,
no studies have evaluated its therapeutic efficacy under
improved adherence. A surrogate marker of significant
improvement in overall survival under improved adher-
ence in advanced hepatocellular carcinoma patients after
the introduction of sorafenib was multikinase inhibitor-
associated hand-foot skin reaction. Intervention by
healthcare providers, including pharmacists specializing
in cancer treatment, has improved patient adherence,
contributing to the true response to sorafenib treatment.

Ochi M, Kamoshida T, Ohkawara A, Ohkawara H, Kakinoki
N, Hirai S, Yanaka A. Multikinase inhibitor-associated hand-
foot skin reaction as a predictor of outcomes in patients with
hepatocellular carcinoma treated with sorafenib. World J
Gastroenterol 2018; 24(28): 3155-3162 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v24/i28/3155.htm DOI:
http://dx.doi.org/10.3748/wjg.v24.i28.3155

INTRODUCTION

A double-blind, randomized phase I study of sorafenib
therapy for advanced hepatocellular carcinoma was
previously conducted. The time to progression (TTP)
and overall survival (OS) were significantly longer
in the sorafenib-treated group than in the placebo
group™™. In addition, randomized phase II studies
using sunitinib or brivanib have been performed, and no
significant differences were observed from sorafenib™®.,
A randomized phase Il study using regorafenib demon-
strated that this drug significantly prolonged OS com-
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pared with that in the placebo group; however, there is
currently no evidence to support regorafenib as a first-
choice drug™.

A surrogate marker that reflects a better prognosis
after the introduction of sorafenib has not yet been estab-
lished™. Previous studies have reported a relationship
between multikinase inhibitor (MKI)-associated hand-
foot skin reaction (HFSR) and TTP/OSP® ', Sorafenib
frequently induces adverse events (AEs). The most
frequent AE is MKI-associated HFSR!*™. Although MKI-
associated HFSR is not life-threatening, its exacerbation
reduces the quality of life of patients, which affects
adherence to sorafenib treatments. A previous study indi-
cated that intervention by nurses improved the efficacy
of sorafenib treatments'”; however, intervention by phar-
macists who are familiar with sorafenib treatments has
not yet been investigated.

The purpose of the present study was to clarify the
relationship between therapeutic efficacy and MKI-
associated HFSR in sorafenib-treated patients with ad-
vanced hepatocellular carcinoma. We also examined the
influence of intervention by pharmacists on adherence.

MATERIALS AND METHODS

Sorafenib therapy

This retrospective study was conducted on patients
treated between May 2009 and March 2017 at our insti-
tution based on the Barcelona Clinic Liver Cancer (BCLC)
strategy'***), Indication criteria for sorafenib included
the following: (1) Child-Pugh grade, A or B; (2) Eastern
Cooperative Oncology Group Performance Status, 0 or 1;
(3) hemoglobin level, = 8.5 g/dL; (4) neutrophil count, >
1500/uL; (5) platelet count, > 75000/uL; (6) total bilirubin
level, < 2.0 mg/dL; (7) alanine and aminotransferases,
< 5-fold the upper limit of the normal range; and (8)
no necessity for dialysis. Exclusion criteria included the
following: (1) A history of serious hypersensitivity to the
components of this drug; (2) pregnant women or those
who may be pregnant; (3) a history of thrombosis or
ischemic heart disease; and (4) brain metastasis. The
initial dose of sorafenib was established as 200, 400,
or 800 mg, but it was adjusted according to the criteria
for dose reductions described in the package inserts or
matters recommended by pharmacists. Administration
was continued until the appearance of symptomatic exa-
cerbation or non-permissible AEs.

Written informed consent was obtained from all sub-
jects. The protocol of this study was approved by the
Institutional Review Board of our hospital and was per-
formed according to the Helsinki Declaration.

Clinical evaluation

The treatment response was evaluated using computed
tomography or magnetic resonance imaging at 8-wk
intervals. Radiological evaluations were conducted based
on the mRECIST criteria™®. The National Cancer Institute
Common Toxicity Criteria for Adverse Events (NCI-CTCAE)
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Table 1 Baseline characteristics of patients

Patient features n (%)
Total No. of patients 40
Age (yr)

Median (range) 71 (48-89)
Sex

Male 31 (78)

Female 9(12)
Child-Pugh class

A 36 (90)

B 4 (10)
Underlying cause

HCV 23 (58)

HBV 10 (25)

Others 7 (17)
Portal vein thrombosis 11 (28)

Liver only 26 (60)

Metastatic disease 24 (40)
AFP (ng/mL)

>100 26 (65)

<100 14 (35)
DCP (mAU/mL)

>1000 19 (48)

< 1000 21 (52)
BCLC stage

B 16 (40)

C 24 (60)
Intervention by pharmacists

Yes 22 (55)

No 18 (45)

AFP: Alpha-fetoprotein; BCLC: Barcelona Clinic Liver Cancer; DCP: Des-
gamma-carboxy prothrombin; HCV: Hepatitis C virus; HBV: Hepatitis B
virus.

(version 4.0) were adopted to assess AEs. Patients were
divided into two groups: Patients who had developed
grade 1 or higher MKI-associated HFSR and those who
had not.

Intervention by pharmacists and the double-check
system

The Pharmacists’ Outpatient Clinic (primary outpatient
clinic) was established through intervention by phar-
macists specializing in cancer treatment. At the primary
outpatient clinic, AE assessment/management education
for patients and residual drug/self-management edu-
cation were conducted at 2-wk intervals (average). The
duration of a consultation at this outpatient clinic per
session was 20 min to 30 min. We adopted a system to
summarize the results of the consultation at the primary
outpatient clinic as a report and advised physicians
responsible for outpatient care (secondary outpatient
clinic). In addition, when grade 3 or higher AEs occurred,
a prompt management system to telephone or directly
speak with physicians at the secondary outpatient clinic
in addition to reporting was established. At the secondary
outpatient clinic, physicians responsible for outpatient
care examined patients based on patient information
obtained at the primary outpatient clinic and made a final
decision on the administration of sorafenib. A system for
physicians at the secondary outpatient clinic to promptly
consult specialists belonging to each department at the
onset of AEs was established. Regarding care for patient
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anxiety, nurses specializing in cancer nursing arranged an
interview- or telephone-based back-up support system.
Intervention by pharmacists specializing in cancer treat-
ments began at the time of treatment introduction and
continued until the appearance of symptomatic exacer-
bation or non-permissible AEs.

Statistical analysis
In the survival analysis, the significance of differences
in survival between two groups with and without MKI-
associated HFSR after the administration of sorafenib
was tested using the log-rank test!’”). The log-rank test
was also used to compare survival between two groups
with and without intervention by pharmacists. In the
multivariate analysis, Cox proportional hazards model
was adopted™®. Regarding the presence or absence of
MKI-associated HFSR and antitumor effects, a landmark
analysis™® was conducted to minimize time-dependent
bias. AE-free patients 28 d after the start of treatment,
when the highest-grade MKI-associated HFSR was noted
in = 50% of the patients, was analyzed as a landmark.
Fisher's exact test was used for categorical variables.
The Mann-Whitney U-test was adopted for continuous
variables. SPSS software (version 22, SPSS, Inc., Chi-
cago, IL, United States) was used for statistical analysis.
A P-value of 0.05 considered as significant.

RESULTS

Baseline characteristics

Sorafenib treatment was evaluated in 40 patients treated
between May 2009 and March 2017. The baseline
characteristics of these patients are shown in Table 1. The
median age was 71 years (range: 48-89 years). Thirty-
nine patients (97.5%) underwent sorafenib treatment
after hepatectomy, radiofrequency ablation, or trans-
catheter arterial chemoembolization (TACE), which was in-
effective. The most frequent etiological factor for hepatitis
was hepatitis C virus (57.5%), followed by hepatitis B
virus (25%). Extrahepatic metastases were detected in
16 patients (40%), while tumors were localized in the
liver in the other 24 patients (60%). Twenty-two patients
(55%) had received intervention by pharmacists.

AEs

AEs related to sorafenib are presented in Table 2. In
all patients, = 1 AE was observed, but there were no
grade 4 AEs. Primary AEs consisted of MKI-associated
HFSR (55%), anemia (35%), hypertension (30%),
anorexia (30%), and thrombopenia (30%). The grades
of these AEs were evaluated as 1 in 38%, 2 in 35%,
and 3 in 28% of patients. In 16 patients, treatments
were postponed (definitive discontinuation) due to AEs.
In 11 patients, the dose was reduced after definitive
discontinuation.

Treatment efficacy

The relationship between OS and MKI-associated HFSR
is shown in Figure 1. The median OS was 222 d (7.4 mo)
(95%CI: 175-268), range: 14-618 d). In the presence
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Table 2 Adverse events according to Common Toxicity Criteria for Adverse Events v4.0 n (%)

Adverse events Grade 1 Grade 2 Grade 3 All

MKI-associated HFSR 11 (27) 6 (15) 5(13) 22 (55)
Anemia 10 (25) 4 (10) 0(0) 14 (35)
Hypertension 7 (17) 5(13) 0(0) 12 (30)
Anorexia 7 (17) 4 (10) 13 12 (30)
Decreased platelet count 4 (10) 4 (10) 4 (10) 12 (30)
Alopecia 9(22) 1(3) 0(0) 10 (25)
Diarrhea 5 (13) 0 (0) 2 (4) 7 (17)

MKI-associated HFSR: Multikinase inhibitor-associated hand-foot skin reaction.

Table 3 Univariate and multivariate analyses of predictive factors for overall survival

Univariate analysis

Multivariate analysis

HR P value HR P value 95%Cl
Age (= 65 yr) 0.494 0.079
Initial dose (800 mg) 1.635 0.182
Early AFP response 0.834 0.622
AFP (<100 ng/dL) 0.756 0.450
DCP (<1000 mAU/mL) 0.806 0.554
MKI-associated HFSR 0.224 <0.001 0.241 0.001 0.102-0.567
BCLCB 0.358 0.013 0.404 0.041 0.170-0.964
Hypertension 0.889 0.756
Diarrhea 0.950 0.911
Anorexia 1.671 0.162
Alopecia 0.560 0.177

Early alpha-fetoprotein (AFP) response refers to a = 20% improvement in AFP levels within 2 mo. BCLC: Barcelona Clinic Liver Cancer; DCP: Des-gamma-

carboxy prothrombin; MKI-associated HFSR: Multikinase inhibitor-associated hand-foot skin reaction.

Table 4 Univariate and multivariate analyses of variables associated with time to treatment failure

Univariate analysis

Multivariate analysis

HR P value HR P value 95%Cl
Age (= 65 yr) 0.369 0.020 0.475 0.099 0.196-1.150
Initial dose (800 mg) 1.213 0.588
Early AFP response 0.630 0.24
AFP (<100 ng/dL) 0.988 0.974
DCP (<1000 mAU/mL) 0.711 0.363
MKI-associated HFSR 0.334 0.004 0.418 0.048 0.175-0.994
BCLCB 0.970 0.932
Hypertension 1.286 0.510
Diarrhea 0.517 0.159
Anorexia 1.652 0.175
Alopecia 0.337 0.019 0.792 0.679 0.262-2.391
Intervention by pharmacists 0.326 0.002 0.425 0.042 0.186-0.971

Early alpha-fetoprotein (AFP) response refers to a = 20% improvement in AFP levels within 2 mo. BCLC: Barcelona Clinic Liver Cancer; DCP: Des-gamma-

carboxy prothrombin; MKI-associated HFSR: Multikinase inhibitor-associated hand-foot skin reaction.

of grade 1 or higher MKI-associated HFSR, OS was
significantly prolonged. The results of the univariate-
and multivariate analyses regarding OS are presented
in Table 3. A multivariate analysis was conducted on
factors with P-values of < 0.05 in the univariate analysis.
The results of the multivariate analysis showed that the
presence of MKI-associated HFSR [hazard ratio (HR) =
0.241, 95%CI: 0.102-0.567; P = 0.001] and BCLC B
(HR = 0.404, 95%CI: 0.170-0.964; P = 0.041) were
significant predictive factors for the prolongation of OS.
No significant differences were observed in the rate of
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3158

decreased alpha-fetoprotein (AFP) levels in the early
stage, diarrhea, or hypertension. A borderline significant
difference was observed in terms of OS between patients
with and without intervention by pharmacists (5.2 mo in
the non-intervention group vs 9.7 mo in the intervention
group, P = 0.097). The disease control rate was 33%
[partial response: 1 patient (3%); stable disease: 12
patients (30%)].

Treatment and intervention by pharmacists
The median time to treatment failure (TTF) was 65 d
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Figure 1 Kaplan-Meier survival plot for overall survival in multikinase
inhibitor-associated hand-foot skin reaction (landmark analysis).

(2.2 mo) (95% CI: 44-86, range: 7-347 d). The median
cumulative dose was 20000 mg (range: 2800-146400
mg). The median cumulative doses in the intervention
and non-intervention groups were 32200 mg and 17400
mg, respectively, showing a significant difference (P =
0.047). The median daily dose was 480 mg (range:
392-800 mg). The administration of sorafenib was dis-
continued in 38 patients for the following reasons: a
reduction in the effects of administration in 16 (42%);
grade 3 or higher AEs in 14 (36%); exacerbation of the
general condition in 4 (11%); and other factors in 4
(11%). The mean medication possession ratios (MPRs) in
the intervention and non-intervention groups were 97%
and 85%, respectively, showing a significant difference (P
< 0.001).

The results of the univariate- and multivariate ana-
lyses regarding the TTF are presented in Table 4. The
multivariate analysis showed that significant factors for
TTF prolongation included intervention by pharmacists
(HR = 0.425, 95%CI: 0.186-0.971; P = 0.042) and MKI-
associated HFSR (HR = 0.418, 95%CI: 0.175-0.994;
P = 0.048). The median TTFs were 145 d (4.8 mo) in
the intervention group and 43 d (1.4 mo) in the non-
intervention group.

DISCUSSION

Sorafenib treatment is performed worldwide as evidence-
based chemotherapy for advanced hepatocellular car-
cinoma™™. A previous study reported that the rate
of decreased in AFP levels early after the start of trea-
tment was useful as a surrogate marker for sorafenib
therapy™. A number of studies have indicated that a re-
lationship exists between AEs after the start of sorafenib
administration and antitumor effects; however, this
relationship has not yet been confirmed. An international
multicenter cooperative study showed by multivariate
analysis that diarrhea, hypertension, and HFSR were

Baishidenge ~ WJG | www.wjgnet.com

significant, independent factors associated with OS™*. In
addition, a meta-analysis of the data obtained from 1017
subjects, involving 12 cohort studies, showed that HFSR
was a beneficial indicator that improves the prognosis’®.

In the present study, the multivariate analysis of OS
showed that MKI-associated HFSR and BCLC B were
significant predictive factors for the prolongation of
OS. A previous study also indicated that OS was signifi-
cantly prolonged in the BCLC B group (8.4 mo in BCLC
C vs 20.6 mo in BCLC B patients (P < 0.0001))*?. In
the present study, all patients previously underwent
TACE, except for one patient, in the BCLC B group
(15/16: 94%). Although the introduction of sorafenib
for non-responders to TACE may be a good option, the
timing of its introduction has not yet been established..
Furthermore, a study reported that the combination of
sorafenib and TACE improved the TTPP*, We did not
combine sorafenib therapy with other treatments, such
as TACE; a surrogate marker for an improvement in
OS was obtained by monotherapy with sorafenib. We
established a double-check system consisting of primary
outpatient care by pharmacists specializing in cancer
treatment and secondary outpatient care by physicians.
The findings indicated that MKI-associated HFSR was a
surrogate marker for OS.

Regarding the TTF, the multivariate analysis showed
that intervention by pharmacists and MKI-associated
HFSR significantly extended the treatment duration. This
finding is consistent with the findings of a previous study
indicating that intervention by nurses improved the ef-
ficacy of sorafenib treatment!.

Sorafenib is an MKI with a high incidence of AEs.
Primary AEs include HFSR, diarrhea, hypertension, nau-
sea, and hemorrhage. MKI-associated HFSR occurs
in approximately 1/3 of patients™*®. Furthermore,
MKI-associated HFSR differs from previously reported
HFSR induced by chemotherapy (e.g., capecitabine,
5-fluorouracil, or doxorubicin)?*®, The time to onset of
MKI-associated HFSR (14-28 d) is much shorter than
that of HFSR induced by chemotherapy, and the site is
localized (e.g., areas in contact with shoes). MKI-asso-
ciated comnification is also prominent. Furthermore, there
is no evidence-based rationale to advocate for any of
preventive measures for HFSR induced by chemotherapy
for the prophylaxis of MKI-associated HFSR?,

Patients receiving anticancer therapies have been
considered to achieve a higher adherence rate than
those with other chronic diseases. However, many stu-
dies have indicated that the adherence rate is not 100%,
even in cancer patients receiving anticancer drugs®>>”.
Concerning the adherence of cancer patients to their
treatment with oral anticancer drugs, a previous study
investigated breast cancer patients receiving oral anti-
cancer drugs and reported that treatment-associated
toxicities affected effective cancer treatments, suggesting
the usefulness of adequate interventions for increasing
adherence™. Furthermore, another study indicated that
long-term therapy with oral anticancer drugs reduced the
risk of death, while a low adherence rate increased the
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risk of death®". In addition, a decrease in the adherence
rates was shown to reduce treatment responses in
imatinib-treated patients with chronic myeloid leuke-
mia[32'35].

Insufficient adherence may hinder the effects of oral
anticancer drugs. If physicians responsible for prescrip-
tions are unaware of poor adherence, they may change
the regimen unnecessarily based on a misunderstanding
of disease progression related to insufficient drug effects.
Factors associated with non-adherence for a recom-
mended treatment regimen include individual patient
characteristics, the features of the disease and treatment
regimen, and aspects of the medical care system®®.
Individual factors form a system by influencing each
other, and if a patient’s disease is not regarded as a
system abnormality, effective treatment may not be
achieved. The time to onset of MKI-associated HFSR
is much shorter than for that of HFSR induced by che-
motherapy. Moreover, there is no evidence-based ra-
tionale to advocate for preventive measures for MKI-
associated HFSR. Sorafenib treatment is less effective for
tumor shrinkage; however, intervention by healthcare
providers, including pharmacists with special knowledge,
can cover these individual factors. In the present study,
the median cumulative doses in the intervention and the
non-intervention groups were 32200 mg and 17400 mg,
respectively, showing a significant difference (P = 0.047).
The MPR was significantly greater in the intervention
group than and the non-intervention group, at 97% and
85% respectively, showing a significant difference (P <
0.001); intervention by pharmacists contributed to this
increased adherence.

To evaluate the role of MKI-associated HFSR as a
surrogate marker for therapeutic effects, we conducted a
retrospective analysis involving advanced hepatocellular
carcinoma patients who had received sorafenib treatment
under intervention by pharmacists. The results indicated
that MKI-associated HFSR was a surrogate marker for OS
under increased adherence. Neither the rate of decrease
in AFP levels in the early stage nor diarrhea/hypertension
was a surrogate marker. Intervention by pharmacists
prolonged the TTF and increased the median cumulative
dose and the MPR, resulting in better adherence. A
borderline significant difference was observed in terms
of OS between patients with and without intervention
by pharmacists. The present study had the following limi-
tations: our data are based on a retrospective study, and
the sample size was small.

In conclusion, intervention by pharmacists using the
double-check system improved drug adherence. Under
increased adherence, MKI-associated HFSR in patients
receiving sorafenib treatment was a surrogate marker
reflecting a better prognosis. Intervention by healthcare
providers, including pharmacists with special knowledge,
needs to be performed for adequate sorafenib treatment.

ARTICLE HIGHLIGHTS

Research background
A surrogate marker that reflects a better prognosis after the introduction of
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sorafenib has not yet been established.

Research motivation
The incidence of adverse events after sorafenib introduction is high, reducing
drug adherence.

Research objectives

The authors performed intervention by pharmacists using the double-check
system to improve drug adherence. In addition, they evaluated a surrogate
marker reflecting a better prognosis after sorafenib introduction under increased
adherence.

Research methods

This retrospective study was conducted on advanced hepatocellular carcinoma
patients who had been treated with sorafenib between May 2009 and March
2017. Establishing the overall survival (OS) as a primary endpoint, the authors
evaluated a surrogate marker using multivariate analysis. Furthermore, the
effects of intervention by pharmacists on drug adherence were assessed using
the time to treatment failure (TTF), median cumulative dose, and medication
possession ratio (MPR).

Research results

The subjects were 40 patients who had undergone sorafenib therapy. In the
presence of grade 1 or higher multikinase inhibitor (MKI)-associated hand-foot
skin reaction (HFSR), OS was significantly prolonged. The results of multivariate
analysis showed that the presence of MKI-associated HFSR (hazard ratio = 0.241,
95%Cl: 0.102-0.567; P = 0.001) was one of the significant predictive factors for
the prolongation of OS. There were significant differences in the TTF, median
cumulative dose, and MPR between the intervention and non-intervention groups.

Research conclusions

Intervention by pharmacists increased the drug adherence. The MKIl-associated
HFSR was an advantageous surrogate marker under increased adherence.
Intervention by healthcare providers needs to be performed for adequate
sorafenib treatment.

Research perspectives

It remains to be clarified whether intervention by healthcare providers improves
the prognosis of hepatocellular carcinoma patients after sorafenib introduction.
Therefore, the double-check system should be further improved, and a larger
number of patients should be evaluated. Furthermore, a prospective study
should be conducted.
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