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introduction

Abstract

Rationale, aims and objectives Ouipatient cancer chemotherapy is increasing with the
development of anticancer agents, and roles of medical staff are becoming more and more
important in cancer chemotherapy. We showed here roles of pharmacists with experience in
oncology and evaluated outcomes of their activities in medical practices in cancer chemo-
therapy clinic.

Methods Two pharmacists were newly assigned to the outpatient cancer chemotherapy
clinic, where they were in charge of verification of prescription orders, mixing of anticancer
injections, monitoring adverse drug reactions, implementation of supportive care and
provision of information about cancer chemotherapy to medical staff and patients. The
number of patients, amounts of mixing of anticancer injections and hospital revenue were
compared before and after assignment of pharmacists. Management of chemotherapy-
induced nausea and vomiting in breast cancer patients receiving the combination chemo-
therapy with anthracycline and cyclophosphamide were also compared.

Results Pharmacists spent 75 hours per month in patient education and adverse drug
reactions monitoring, which led to the reduction of the workload of physicians. As a
consequence, the number of outpatients and the resultant hospital revenue markedly
increased. In addition, facilitation of proper use of anti-emetic drugs led to the improved
control of chemotherapy-induced nausea with reducing the cost for anti-emesis by 16%.
Conclusions Pharmacists contributed to the improved efficiency of medical practices.

number of medical institutions in Japan face challenges in the
establishment of such teams to meet the needs of an increasing

As the increase in the morbidity and mortality associated with
cancer all over the world, the number of patients who undertook
cancer chemotherapy is increasing. Moreover, cancer chemo-
therapy has been shifted from inpatient setting to the outpatient
setting because of advancements in supportive care measures for
cancer. In addition, cancer therapy has become highly specialized
and well advanced during recent years, thus the medical care in
oncology should be carried out by oncology team consisting of
physicians, pharmacists, nurses and other medical staff who have
specialized knowledge and skills in oncology [1,2]. However,
because of the shortage of physicians who woik in the hospital, a
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number of cancer patients.

In Japan, board-certified oncology pharmacy specialist has been
accredited in 2006 by the Japanese Society of Hospital Pharma-
cists [3]. Oncology pharmacy specialist is responsible for a wide
variety of pharmaceutical practices in cancer chemotherapy,
including review of cancer chemotherapy regimens,. verification of
prescription orders containing anticancer drugs, mixing anticancer
injections in a biohazard safety cabinet, patients’ education, moni-
toring efficacy and adverse drug reactions (ADRs), prevention or
alleviation of ADRs, implementation of palliative care and provi-
sion of drug information to the medical staff. Several literatures
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Contribution of pharmacist to cancer chemotherapy

have shown that oncology pharmacists contribute o safe manage-
ment and prevention of ADRs associated with cancer chemo-
therapy [4-6].

In our hospital, two pharmacists with experience in oncology,
including an oncology pharmacy specialist, have been newly
assigned to the outpatient cancer chemotherapy clinic as full-time
staff since April 2008 to provide information about cancer chemo-
therapy to patients, to verify chemotherapy regimens and to
monitor and prevent ADRs associated with anticancer drugs. In the
present paper, we showed that such activities of pharmacists in
the outpatient cancer chemotherapy clinic enhanced the efficiency
of medical practices by reducing the workload of physicians
and nurses. Moreover, the outcomes of pharmaceutical inter-
vention to facilitate the use of adequate anti-emetic drugs on the
control of chemotherapy-induced nausea and voriting (CINV)
were shown in breast cancer patients who received a combination
chemotherapy with epirubicin and cyclophosphamide.

Wlaterials and methods

Subjeects

The present siudy was carried out in accordance with the guide-
lines for the care for human study adopted by the ethics committee
of the Gifu Graduate School of Medicine, and notified by the
Japanese government. Patients who undertook cancer chemo-
therapy in Gifu University Hospital outpatient cancer chemo-
therapy clinic during April 2007 and March 2009 were the subjects
of the present study. The major cancers were colorectal cancer
(35.4% and 39.1% during April 2007 and March 2608 and during
April 2008 and March 2009 respectively), followed by breast
cancer (27.3% and 23.8%), stomach cancer (20.8% and 19.5%),
hepatic/pancreatic cancer (7.6% and 6.9%), urologic cancer (3.3%
and 5.7%) and oesophageal cancer (4.5% and 2.2%).

Pharmaceutical practices in outpatient
chemotherapy and outcome measursment

Medical staff in the outpatient cancer chemotherapy clinic con-
sisted of two physicians who worked concurrently with general
medical practice, three nurses and two pharmacists, including one
oncology pharmacy specialist, both of whom stayed full-time in
the clinic. Since April 2008, pharmacists were involved in verifi-
cation of prescription orders based on the cancer chemotherapy
regimens, providing pharmaceutical care services to patients as
show in Fig. 1, monitoring ADRs, offering proposals of prescrip-
tions to physicians regarding supportive care, in the outpatient
cancer chemotherapy clinic. Pharmacists also provided drug infor-
mation to other medical staff.

Before assignment of pharmacists to the cancer chemotherapy
clinic (before April 2008), pharmaceutical practices were limited
to the verification of prescription orders regarding cancer chemo-
therapy and the mixing of anticancer injections in the pharmacy
division.

To evaluate outcomes of pharmaceutical practices, the number
of anticancer injections, number of outpatients who received
cancer chemotherapy and the amount of medical income in the
cancer chemotherapy clinic were recorded. Data were compared
before and after participation of pharmacists in the oncology team.

H. lihara st al.

Intervention to improve anti-emetic comnirol
and ouicome measurs

We focused on the effect of pharmaceutical intervention on the
control of CINV in breast cancer patients who received, for the
first time, a combination chemotherapy of anthracycline and
cyclophosphamide (AC chemotherapy) such as epirubicin
(75-100 mg m™?) + cyclophosphamide (500 mg m™) + 5-
fluorouracil (500 mg m™? FEC) or epirubicin (90 mg m™) +
cyclophosphamide (600 mg m™?;, BC). Several clinical practice
guidelines for prevention of CINVY were disclosed by the Multi-

‘national Association of Supportive Care in Cancer [7], the Ameri-

can Society of Clinical Oncology (ASCO) [8] and the National
Comprehensive Cancer Network (NCCN) [9]. According to these
guidelines, anticancer injections are classified into four categories
based on the emetic risk, including high, moderate, low and
minimal emetic risks. Thus, different anti-emetic regimens are
recommended for cancer chemotherapy with different emetic
risks. AC chemotherapy for breast cancer patients is regarded as
the high-emetic chemotherapy. According to the ASCO guideline
(2006), the combination of three agents, including the i.v. 5-HT;
receptor antagonist, i.v. dexamethasone and oral ingestion of the
neurokinin NK; receptor antagonist such as aprepitant, and the
combination of oral dexamethasone and aprepitant are recom-
mended for prevention of acute and delayed CINV, respectively, to
patients receiving the high-emetic anticancer injection. In the
present study, the incidence and the extent of CINV were checked
from the electronic medical record and nursing record and com-
pared before (31 patients) and after pharmaceutical intervention
(27 patients). Pharmaceutical intervention included the facilitation
of prophylactic treatment with anticancer agents according to the
clinical practice guidelines for anti-emesis disclosed by the ASCO
2006, although aprepitant was not prescribed because of a lack of
availability of this drug in Japan before December 2009. There-
fore, patients were encouraged to receive i.v. injection of 5-HT;
receptor antagonist such as granisetron (3 mg) in combination
with dexamethasone sodium phosphate (19.8 mg) 30 minutes
before chemotherapy on day 1, followed by an oral ingestion of
dexamethasone (8 mg, once a day) in combination with an oral
prochlorperazine (5 mg, three times a day) on days 2-4. The use of
prochlorperazine for prevention of delayed CINV was based on the
following finding: oral prochlorperazine, when treated on days 2
and 3, is reported to be more effective than 5-HT; receptor antago-
nists in reducing the incidence of delayed nausea in patients
receiving doxorubicin-containing chemotherapy [10]. When the
emetic control was incomplete in the first course, other anti-emetic
agents such as antihistaminic drugs and benzodiazepines were
added on the following courses. The rates of control of nausea,
vomiting and complete response (no nausea, no vomiting without
rescue treatment) during acute (within 24 hours), delayed (24-120
hours) and overall periods (0—120 houss) in the first course of the
chemotherapy were determined. Characteristics of patients were
shown in Table 1.

Statistical analysis

Data were all analysed using Statistics Program for Social Science
for Windows (sess X, version 11, SPSS Incorporated, Chicago,
IL, USA). Patients’ characteristics before and after interventions

© 2011 Blackwell Publishing Lid

— 420 —



H. lihara et al.

Contribution of pharmacist to cancer chemotherapy

Record of pharmaceutical care practices
Patient’s ID No.:_ooroot

Gender:_malg

Patient’s name: _C00m

Date of birth:  cued19xx

Name of pharmacisi;

Ward or section; gastrointestinal surgery

SOCL XG0

Date of patient’s education: _18/6/2008

Patient’s drug adherence; good
Cancer Diagnosis (Stage): Rectal cancer {stage iV)

Chemotherapy; BY+XELOX (2nd course)

Other prescriptions: granisetron (3mg i.v,, day 1), dexamethasone {12mg i.v., day 1},
dexamethasone (8 mg, days 2, 3), magnesium oxide (1 g oral, t.i.d.), senna

Comments

S: Appetite decreased after chemotherapy.

HTN(-), DM ()

O: Helght 153.8cm, Weight 47.7 kg, Body Surface Area 1.430 m?

Bevacizumab (7.5mgkg™): 360mg per body (day 1 = 16 June)

Oxaliplatin {130 mgm—>): 185mg per body (day 1 = 16 June)

Capecitabine (2000 mgm™>): 1500 mg b.i.d. (days 1-14 = 16 June—29 June)
Interval: 21 days (16 June-5 July)

BP: 123 mmHg/86 mmHg; HR: 82bminute™; Proteinuria (-); INR: 0.87;
D-dimer <0.7; AST: 29; ALT: 22; Cr: 0.56; T-Bil: 0.7; Neut: 1870; WBC: 3440
Hib: 12.1; Plt: 16.7; CCr: 93.6 mLminute™ (Cockerofi-Gault formula)

Figure 1 Representative form of record of
pharmaceutical care practices in the outpa-
tient cancer chemotherapy clinic. Comments
included subjective data (S), objective data

A: Delayed nausea: grade 2 {(days 3--5)
There was delayed nausea possibly because of oxaliplatin
Add Prochlorperazine 5mg t.i.d.

(O), assessment (A} and plan to the subse-
quent intervention (P).

P: Check nausea and vomiting

were statistically compared by Mann—Whitney U-test for non-
parametric data or rtest for parametric data. Data on anti-emesis
were statistically analysed by Fisher’s exact probability test for
anti-emesis.

Results

Pharmaceutical practices in the outpatient
chemotherapy clinic

As shown in Fig. 2a, the number of patient education, including
provision of drug information about cancer chemotherapy and
supportive care and ADR monitoring, increased every month.
The average time spent in patient education was 32.3 minutes per
patient, and annual number of patient education was 1679 cases
during 1 year before assignment of pharmacists, indicating that
pharmacists carried out patient education for 75 hours in 1 month
(31% of total hours) and 904 hours in 1 year. The numbers of
proposals of prescriptions for supportive care (Fig. 2b) also gradu-
ally increased. The most frequently encountered supportive care
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was anti-emesis, followed by prophylaxis of peripheral neuropa-
thy, hand—foot syndrome, oral mucositis, pain relief, prevention of
constipation, vascular pain, and so on (Fig. 2c). Before April 2008,
most of these practices were carried out by physicians and nurses.
Therefore, participation of two pharmacists in the oncology team
led to a reduction in the workload of other medical staff.

As shown in Fig. 3, the number of patients (Fig. 3a) and the
amount of mixing of anticancer injections (Fig. 3b) in the outpa-
tient chemotherapy clinic gradually increased since April 2008.
The average of monthly number of patients was significantly
higher after involvement of pharmacists in the team than before
(128 = 13 vs. 183 £ 36, mean *= SD, P <0.001), and annual
number of patients increased from 1573 to 2193. Similarly,
the amount of mixing of anticancer injections increased by
88% (259 =20 vs. 487 £ 109, P<0.001) and ultimately
monthly income in the outpatient cancer chemotherapy clinic
was significantly (P <0.001) elevated from 10.7 = 1.8 million
yen ($111.0 = 18.9 thousand) to 21.1 £5.8 million yen
($ 221.2 = 60.5 thousand), and the total revenue increased from
128 to 255 million yen (from $1.42 to $2.84 million; Fig. 3c).
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Table 1 Demographics of patients with breast cancer who underwent
for the first time the combination chemotherapy of epirubicin and cyclo-
phosphamide (EC) without or with 5-fluorouracit {FEC)

2007 2008 P-values

No. of patients 33 27
Age 53.7 (26-69) 53.3 {30-75)  0.876*
Body surface area (m?) 1.53+0.13 148 =+0.14 0.181%
White blood cell {(x10°mm=) 54+ 18 57*14 0.482°
Hg (g dL™) 124 £15 12812 0.249"
Platelet (x10° mm™3) 23.1 6.9 23.2 6.2 0.977°
AST (U L) 234 116 248 139 0.6507
ALT (U L) 255 +177 19.0 122 0.082"
SCr (mg dL™) 0.65 =0.24 057 =£0.08 0.069"
Chemotherapy regimen (courses)

FEC 11 (33.3%) 5 (18.56%) 0.248*

EC 22 (66.7%) 22 (81.5%)
Dose of anticancer agents (mg m-? day™)

Cyclophosphamide 509 = b1 563 = 51 <0.001"

Epirubicin 81 =9 82+9 0.647"

5-Fluorouracil 499 + 40 522 = 34 0.048"

*Mann-Whitney U-test.
Tt-test.
*Fisher's exact probability test.

(@)Number of patients education
75 hourmonth™, 904 houryear'/two pharmacists

250 ~100
.g @'era
£ 200 - - 80
a8
5 150 gﬁ - 60
2 -
€ 100 @~ - 40
=z
50 - 20
0 = 0
4 5 67 8 9101112 1 2 3
Month
(c) Adverse drug evenis that medication is required
Others

Diarrhoea 3%
Hyperglycemia 3%~__
Allergy

Vascular pain .
Emesis

40%

Constipation

@ Percentage to total patients
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Outcome of intervention by pharmacists to
prevent CINY in breast cancer patients
receiving anthracyeline and cyclophosphamide

Pharmacists made proposals to physicians to facilitate the use
of anti-emetic drugs for prophylaxis of CINV according to the
clinical practice guideline for anti-emesis [8]. Although the pre-
medication for the prophylaxis of acute CINV was carried out
in all patients receiving AC chemotherapy before and after inter-
vention (Fig. 4a), the prevalence of premedication for preven-
tion of delayed CINV was lower before intervention than
after intervention (43% vs. 96%, P < 0.01). Before intervention,
a combination of oral granisetron and a dopamine D, blocker
metoclopramide (on days 2-4) was predominantly prescribed
for the prevention of delayed CINV; however, after intervention,
oral dexamethasone (4-8 mg on days 2-4) and prochlorpe-
razine (5 mg on days 2-4) were almost exclusively presciribed
for prevention of delayed events. In addition, granisetron was
prescribed in 86% of patients on days 2—4, while the agent was
given to 58% of patients on the same period after intervention
(P <0.01). The compliance of overall anti-emetic premedica-
tion (5-HTj receptor blocker and dexamethasone on day 1, and

(b) Number of proposals on prescription for supportive care

Q=B 100 _
40 ~g\ / o R o 9
D /\/ L 80 g
@ @ ©
€ 30 2
2 7 - 60g
"5 a
8 2r - 40%
& =
10 |- o 2o§
: , . B 0@
45678 91011121 2 3

Month

Figure 2 Time course of changes in the performance of pharmaceutical practice in the outpatient cancer chemotherapy clinic (a,b) and the items of
supportive care that pharmacists were involved (c). Monthly number of patient education (a), interventions to supportive care (b), and cases that ADRs
were prevented (c) were shown. PNI, peripheral neuropathy; HFS, hand-and-foot syndrome.
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Figure 3 Changes in the number of patients (a), amount of mixing of
anticancer injections (b) and hospital incomes (c) in the outpatient
cancer chemotherapy clinic after assignment of pharmacists to the
cancer chemotherapy clinic. Two pharmacists were involved in the team
of outpatient cancer chemotherapy since April 2008. Circles represent
the average of monthly data. *P < 0.01 by Mann-Whitney U-test (a, b)
or ttest (c).

dexamethasone on days 2-4) was elevated from 43% to 96%
(P <0.01). As a consequence, the cost for anti-emesis signifi-
cantly (P <0.01) decreased by 15.7% from 13 288 * 2890 yen
($147.7 £32.1) to 11198 =3617 yen ($124.5 = 40.2) after
intervention.
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Coniribution of pharmacist to cancer chemotherapy

The complete response (no nausea and no vomiting) during
acute, delayed and overall periods increased, although not signifi-
cantly, by 13%, 12% and 12%, respectively, after intervention,
although the rates of control of vomiting during acute, delayed and
overall periods were not different before and after intervention
(Fig. 4b).

Discussion

We reported here thai pharmacists with experience in oncology
shared the workload with physicians and nusses in the outpatient
cancer chemotherapy clinic, which led to the increases in the
number of patients and hospital revenue, and improvement of
supportive care.

The roles of pharmacists in the outpatient cancer chemotherapy
clinic were to prepare mixing of anticancer injections, to provide
information to patients about cancer chemotherapy and ADRs
associated with anticancer drugs, to offer proposals on the prescrip-
tions for supportive care and to provide medical information to
physicians and nurses. Instruction to patients by pharmacists was
carried out after discussing with physicians and nurses about treat-
ment policy. The average time spent in the instruction to patients
was 75 hours month™ and 904 hours in 1 year, most of them were
spent by physicians or nurses before assignment of pharmacists,
which enabled physicians to treat more patients than before. As a
consequence, the number of patients increased every month and the
annual number was elevated 1.4-fold as that before assignment of
pharmacists, and the annual hospital revenue was almost doubled.

On the other hand, mixing of anticancer injections was carried
out by pharmacists using a computer-assisted biohazard safety
cabinet developed recently in our hospital [11]. This safety cabinet
was fitted with a computer system that works in conjunction with
an electronic medical record system, in which the names and
amounts (volumes) of anticancer injections that were taken by the
pharmacist were checked by the computer system. There have
been no mixing errors since introduction (April 2007), indicating
that the system contributed largely to the safe management in
cancer chemotherapy.

One of important roles of pharmacists in cancer chemotherapy
is to prevent or relieve ADRs associated with anticancer drugs.
Cancer chemotherapy is often accompanied by a variety of ADRs,
including nausea, vomiting, myelosuppression, infectious dis-
eases, oral mucositis, peripheral neuropathy, diarrhoea, dermatitis,
acute renal or hepatic failure, congestive heart failure, alopecia,
and so on. In our outpatient cancer chemotherapy clinic, the most
common item of ADRs that pharmacists were involved was CINV.

According to the clinical practice guidelines for prevention
of CINV [7-9], the recommended anti-emetic regimen for AC
chemotherapy are a combination of the 5-HT; receptor antagonist,
dexamethasone and the NK; receptor antagonist for the prophy-
laxis of acute CINV and a concomitant use of dexamethasone and
the NX receptor antagonist for the prophylaxis of delayed CINV.
In the present survey, most of patients were pretreated with gran-
isetron injection (3 mg) in combination with dexamethasone
for prevention of acute events. However, for the prophylaxis of
delayed events, granisetron tablet (2 mg) in combination with
metoclopramide was predominantly prescribed before interven-
tion by pharmacists. It has been demonstrated that dexamethasone
is effective in preventing delayed events of CINV [12,13].
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[_1 Before (n=133)
Aiter (n=27)

{1) Prescription for acute N/V (b} Prescription for delayed N/V  {C) Cost for anti-emesis
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However, the effect of a 5-HT; receptor antagonist on delayed
CINYV is controversial: Kaizer et al. [14] showed in a multi-centre
randomized double-blind study consisting of 302 patients that
treatment of oral ondansetron after 24 hours is significantly more
effective than placebo in prophylaxis of delayed nausea and vom-
iting. In contrast, Olver ez al. [15] reported in a multi-centre ran-
domized double-blind study consisting of 640 patients who
received cisplatin-containing chemotherapy that oral ondansetron
treatment after 24 hours shows only a slight and not significant
protective effect against delayed nausea and vomiting compared to
placebo (complete inhibition of delayed nausea and vomiting:
54% with ondansetron versus 49% with placebo). On the other
hand, the protective effect of a 5-HT3 receptor antagonist against
delayed emesis was not observed in patients who received dexam-
ethasone after 24 hours [16]. A meta-analysis has shown that a
5-HT; receptor antagonist is significantly effective in preventing
delayed CINV, when compared to placebo, but has no additive

ook
—16%

Nausea Vomiting Complete Nausea Vomiting Complete

Acute Delayed otal

1 Before (n=33)
i After (n = 27)

Overall (days 1-5)

Figure 4 Comparison of prevalence of anti-
emetic treatment for prophylaxis of acute
(a) and delayed (b) chemotherapy-induced
nausea and vomiting (CINV), cost for anti-
emetic treatment (c) and control of CINV
during acute, delayed and overall periods
{d) in breast cancer patients who undertook
chemotherapy containing anthracycline
and cyclophosphamide before and after
assignment of pharmacisis. **P<0.01
by Fisher's exact probability test (b),
Mann-Whitney U-test (c). NV, nausea
and vomiting; Dex, dexamethasone; Metc,
metoclopramide; Proc, prochlorperazine.

effect on delayed CINV, when treated in combination with
dexamethasone [17,18]. We also reported that the treatment with
granisetron on days 2-4 does not enhance the anti-emetic effect
but significantly increases the incidence of constipation in breast
cancer patients who took dexamethasone before and after treat-
ment with highly emetogenic chemotherapy [19]. Taken together,
pharmacists recommended prescribing dexamethasone tablet
(8 mg) instead of granisetron for prevention of delayed events,
thus dexamethasone was prescribed on days 2—4 in almost all
patients after pharmaceutical intervention. Moreover, it has been
demonstrated in patients receiving doxorubicin-containing chemo-
therapy that oral prochlorperazine (10 mg every 8 hours on days 2
and 3) is more effective in reducing the incidence of delayed
nausea than 5-HT; receptor antagonisis [10]. Therefore, pharma-
cists recommended the use of prochlorperazine instead of meto-
clopramide on days 2-4. These changes in prescriptions resulted
in saving the medical cost by 16%. The rate of overall complete

© 2011 Blackwell Publishing Ltd
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response (1o nausea and no emesis with no rescue) was elevated
from 36% before intervention to 48% after intervention. The rate
of overall complete response in patients receiving AC chemo-
therapy after intervemtion was generally consisteni with those
reported earlier: the complete response during 5 days (0-120
hours) following AC chemotherapy is reported to be 42% [20] and
47% [21], in patients receiving ondansetron (8 mg, p.o., on days
1-3) and dexamethasone (20 mg, p.o., on day 1) for anti-emetic
treatment. Saito ef al. [22] reported in Japanese patients receiving
AC chemotherapy that the complete response during 0—120 hours
is 50%, when granisetron (40 ug kg™, i.v., on day 1) and dexam-
ethasone (16 mg, i.v., on day 1 and 4 mg, p.o., on days 2 and 3) are
treated. By replacing delayed granisetron plus metoclopramide
with dexamethasone plus prochlorperazine, the overall complete
response increased slightly and not significantly to 48%. Taken
together, it is suggested that cost-effective anti-emetic treatment
was attained by pharmaceutical intervention,

Alihough clinical practice guidelines for anti-emesis re-
commend using neurokinin NK, receptor antagonists such as
aprepitant for prevention of CINV associated with AC chemo-
therapy, aprepitant was not used in the present study because of the
lack of availability of the compound during the study period. This
drug has been introduced in Japanese market in December 2009.
Aprepitant used in addition to the conventional anti-emetic
regimen (125 mg, p.o., on day 1 and 80 mg, p.o., on days 2 and 3)
is reported to increase the rate of complete response by 9-16%
[20,21]. Therefore, the present anti-emetic regimen should be
upgraded by addition of aprepitant to improve complete response.

In conclusion, two pharmacists including an oncology pharmacy
specialist were assigned to the outpatient cancer chemotherapy
clinic to contribute to the improvement and enhancement of the
quality of medical practices. Pharmacists were in charge of patient
education, verification of cancer chemotherapy regimens, monitor-
ing ADRs, proposal of prescriptions for supportive care and provi-
sion of medical information to other medical staff. Their activities
resulted in an enhancement of therapeutic efficiency in respect
of the number of patients and the amount of hospital income. In
addition, cost-effective anti-emetic treatment was attained.
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Hfpshizizd, BARIZBITBRLY A v OfESEHE,
HENZBWTHZITANTETH S Z LATRENTZ,

EATBROEEEEE, NCCNAA Fo4 vizbwn
TDCF#HEE? F2E VY Y+ VAT FF 0 +
5-FU (ECF##E) ¥ L 83NTwb, BENIBITHEST
BREOEREIGEEL, S-1+ Y ATFF UEER, AR
VIV VAT TS REITHD, YATITF U
LB M FEEREFELE FREOMEHEETEA,
T F A EE R WHEEOREIRKD LT
b, T, FEFyFEV+S-1FHBEELSSFF
BAzEI I erb, ETBRISTT H050kEH#
B HBHERFRIC LY 9 20 EHLNTT 57200,
BLLT TYTHRTHOTOH RKEEED
international study & L TR SN/,

BREDE: o mmemmmmmmumsess
20054E9 A5 20084E 9 H T TIZ 639 A B SF SN
720 BKEIRHEIILL T OMEY) TH 5D,
D4E#E 1 20~ 79 EDIER]
QMR IR T R A BT B H B\
HERE (BEEBGHELET)
@FEAN OB OEEAT fE
@ECOGPS=1
OB LA ZIRZE (52 1T RER A £ 713l B RER A
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DOWTI) B HTHIE]

@i FERE > 8g/dL, HIMER 4,000-12,000/mm?,
I/ > 100,000/ mm? DJE Bl

DIfiE 7 L7 F=> <EFEH LR O

WY N <15 X EHEIH LR OMER

@AST/SGOT < 25 x IE#IK LR »2ALT/
SGPT < 25 x IEH IR B OfER

O7NA)TF ATy §—F < 25X IEHE LR o
i 151

OFM OB LM ST RNER]

OHTAEEE LT EEREDHAT SN TORWES], 72
72U, AETE 72N B LR ORI T H
BREETor AU EEALTEY, REBROZEH
FUCHTRERC & BEWE DR BB ST VWES]

B3 » FA L EOEFAIRECE AR

@B X BFEHIE ST BAER]

7B, LEE, ELEmIm, FLr—Y2ETE

KB, BER, Grade 2Ll EORMAEEEDT
HHNBBEIZRIL Sz,

Primary endpoint SEUEMRERE .

WS RERI A Rk L S E W REIR A OF TR ML
L, FEZFtN (@d0mg/m? day 1) + S-1(80mg/
m? day 1-14) @ 388K 5 (FEs b+ S-15),
HAHNES-TEA (80mg/m?, day 1-28) ® 6 BEH S
(S-1#E) IWIEAEAAL U CRIMI72 (B01) . 3 SRR IH
Eida B (0S) ¢, T kEHMEEEIE TTP, RR,
Ze&WThHs,

Fag %4l + S-1 BEB £ U°S-1 BED MST %212
NA00H, 300 HEREL, a=5—5% (M),
BMHT190% 3L, Fay 779+ 10% % RAA,
628 B (BHE3146)) DL ELHE SN,

BEER 6398 Py Xv+ S-18E316 4, S-1
BE323BNCEIM T S, BATEIZ 6236 (e yFEn
+ S-1#E310%1, S-1FE3136H]) Tho /2o WHFEI—
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Docetaxel 40 mg/m? on Day 1

Stratification :

— Center

— Measurable lesion
(RECIST)

n=628

S-1 80 mg/m? on Days 1-14
q 3 weeks

\4

S-1 80 mg/m? on Days 1-28

Primary endpoint : OS
Secondary endpoints : TTP, RR, Safety

A\

q 6 weeks

[ Until disease progression >

1 Study design

(Kim, ASCO-GI 2011)

100 4
No. of patients =
< 801 MST (days) 390 334
= 1-year survival rate 52.5% 46.0%
% 60 2-‘yearfsurvival rate 23.7% 20.6%
g 3-year survival rate 13.0% 12.3%
8 40- Log-rank p=0.1416
g HR=0.88(95% CI : 0.735-1.044)
8
20
DOC+S-1 : — LI Gl
S-1 0 —
O T T T T T T T
0 6 12 18 24 30 36 42 Months

E2 Overall survival

2FOFRAER, FEyFer+ S-18TIE3AEE
52 T5a— A (1538), S-1#TIE6REH5ITT2
a— A (1238) Tho7zo BETFRIEZ, WREHIZRY
3 eho 72,

EEHNHFTH0S1E, FEFFEL+S-1#0
MSTI{Z390 HC, S-1#EDOMSTIZ334 HTH o 72,
Fed )b+ S-1 BT OSHIE KT A EALFRD S
7oA, BEEI Do 72 (NF— FH088, 95%CI:
0.735-1.044, Log-rank p =0.1416) (E2),

TTPix, Ft¥FEl+ S-1HTEERERIVRE
L (OvF— FH0.74, Log-rank p =00004) (F3),
FEe& e+ S-1HO TTPHREIZ 161 HT, S-1
B TTP hfefid 126 H T 72

(Kim, ASCO-GI 2011)

METRRELZETHA72HIIBITHRRIE, FE
Zxel+ S-1HOFH, S-1HICH~FEICRIFT
Ho72(p=0004) (F1)e FEFFEL+S-1HD
RR1E30.3% (95%CI : 244-36.7) T, S-1BEMORRIZ
184% (95%CI : 13.8-239) THo 720

WEary hu— )V (CR+PR+SDOEIE) X, Mt
Z &)+ S-1HEOHA, S-1BHCH~NE BICED- 72
(p=0010)s Ft&Fti+S-1513605% (95%CI :
539-669) T, S-1EE1L484% (95%CI : 41.9-54.8) T
Ho7 ‘

Grade 3L EOEFEEHSOFAEHEEIL, HIMERRK
A, WFREREA, FEBMELF R ERRA, NEZSTEY
WA Lo FZMEFBEOBEEL, FEyFti+S-1 .
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100 7 S DOCHSAT e B
L No. of patients 310 313
< 804 14 MST (days) 161 126
E; Y Log-rank p=0.0004
3 a0 | HR=0.74
T 60 J’
g DOC+S-1 : ——
9 l S-1 1 —
L 404 E
©
£
&
20 -
0
0 Months

E3  Time to Progression

#1 Response Hate measurable (n=472)

(Kim, ASCO-GI 2011)

Criteria : RECIST ver. 1.0

DOC+S T 208 1 68

69

60 30 30.3% (24.4-36.7)

St . 244 4 41

73

95 31 18.4% (13.8-23.9)

Non-PD Rate (95% CI)
DOC+S-1 : 60.5% (53.9-66.9)
S-1:48.4% (41.9-54.8) p=0.010

ORIV S-1 R TENP o 72, L L, BAEHE
BIfCholze B, FeFELL+S-18T, HE
FEEIEDS 161 (0.3%) FBD bz,

OSIZDWTH Ty Mg (H4) #fTo 72825,
BEOTTEY MIBWT RS FE+ S-1EOHH
BIFCho 720 MEABIFZE, VI EERRL,
TIBFIDOWTIE, &35 REFNZF 2Ty

MIBWT, FEFZFEIV+S-1ENRIFCHo 72 7
OMOFEE LT, BT 230 R s iz,

MEARERE S NV—T7OH 7€y ML, FesFt
W+ S-1HEOMST 12524 H, S-1EHDOMST 12350 H
THY, FEFFel+S-1HTOSOEEREREIE
o7z (Log-rank p=00389) (E5), LA LHl
EWRRESN—TO¥F7TEy M Tk, AEZEIHD
Bhiaho 7z (g Fel+ S-1BOMST 13358 H,
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p=0.004

(Kim, ASCO-GI 2011)

S-1#DMSTIX328 H, p=07435), F 7z, TTP
RS e+ S-1BDSRIFCH - 72 (Log-rank  fll
FETRERZ p = 00450, WEAREIHZE p = 0.0045) o
START ABROE R T T5L, EITHE
DIRIBIERCO—RIGETWE LT, FeyFb+ S-15
IR IR L VA AR B RSB EE 2 BTz,

BB s TR

RRBFEOFEHETO/BROBEE LT, OFks
)b+ S-1PFAEEEEEFMEETH5 0SDE
BEPERTELP o720, ZRFMEETHA
TTPRRRZAEICYEL-ZL, @EHIZHL,L
DO B SR E DR WEFICEL T, Mg
FEU+S-1FAEEIOSBLOTTP 24 Bickk
#LI2ZE, QOB EOFEHEICOEIRDLN



on Hazard ratio Hazard ratio (95% CI) -
Country | )
JAPAN 417 = . 0.866 (0.700-1.072)
KOREA 206 & - 0.904 (0.664-1.233)
Sex :
Male 448 & : 0.890 (0.723-1.097)
Female 175 = : 0.845 (0.610-1.172)
Age :
<65 297 & ; 0.874 (0.678~1.128)
65~ 326 & - 0.881 (0.691-1.124)
ECOG performance status |
Q 279 & l 0.829 (0.635-1.081)
1 344 B 0.919 (0.728-1.160)
Diagnosis |
Advanced 517 & ; 0.890 (0.737-1.076)
Relapse 106 o : 0.776 (0.480-1.255)
Target lesion :
Measurable 474 & 0.967 (0.793-1.180)
Non-measurable 149 2 X 0.574 (0.465-0.877)
;
0.5 1.0 1.5
DOC+S-1 Better S-1 Better

4 Subset analysis (O8)

(Kim, ASCO~GI 2011)

1001
No. of patients
) 80 - MST (days) 524 350
:_é Log-rank p=0.0389
S 60-
Q
5]
Q
8 40- i ‘
© -
E ;
B m
I T Ll
DOC+S-1: — | S
S-1:—
0 T T T T T T T
0 6 12 18 24 30 36 42 Months
B FEBEOEWEBRTOFE
(Kim, ASCO-GI 2011)
TzZ e EBBITONS, BIF5—RIEFICHET A BRRBE IR EEHmEE &

EREBITD OS & TTP DFERDEIZOVWTE, Mt
5%+ S BRI BT EIE RV b 0
D, FIUHE FENORETRIAE U OB
FEOUHEIC XY EAFHIE R SNA D 0 TR
Woo ITTREMEDE 2 5B LIshs T, 4R HHI
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LTOSHEYETHLDM, TTPHAHWIPFSTH X
COPRETEUENH LB DLBbIS,

—75, BB R S NIZEHIR R VB OWTE)
ROFRDONT=Z &1L, A EDWEIEIETEIE B
WML FEREL L TERTHAZEEZRBL RSB0
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