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Obijective: The aim of this study was to assess the non-inferiority of 1 mg to 3 mg granisetron
(GRN) injection for the treatment of acute chemotherapy-induced nausea and vomiting
(CINV) and to evaluate the tolerability of GRN given at 1 mg in Japanese cancer patients.
Methods: Patients with cancer receiving highly emetogenic chemotherapy were enrolled in
this single-blind randomized controlled study. Patients were randomly assigned to receive
GRN at a single dose of 1 or 3 mg. The primary endpoint was the rate of complete protection
from emetic events (no vomiting, no retching and no need for rescue medication) during the
first 24 h following the initiation of chemotherapy.

Results: There were 89 patients in the 1 mg group and 90 patients in the 3 mg group.
Complete protection was achieved in 70 patients (78.7%) in the 1 mg group and 73 (81.1%)
patients in the 3 mg group. The one-sided test did not reveal non-inferiority of either dose of
| GRN to the other at a 5% significance level.

Conclusions: Our data failed to show the non-inferiority of 1 mg of GRN to 3 mg of GRN
administered as a single dose. However, the rate of complete protection from nausea and
vomiting was similar in the two groups. Given the recommended dosage in the guidelines and
the economic need for reduction of medical care expenses in Japan, prophylactic administration
of GRN at 1 mg may be an appropriate, alternative treatment for acute CINV in cancer patients.

Key words: granisetron — serotonin antagonist — antiemetic — vomiting — non-inferiority trial

INTRODUCTION drugs. For instance, 60—90% of patients receiving carbopla-
tin (a platinum anticancer drug) or doxorubicin (an anthracy-
cline anticancer drug) (>60 mg/mz) and 90% of patients
receiving cisplatin (>50 mg/m?) exhibit acute emesis (3).
Association between the 5-HT; receptor and CINV was first
reported in the late 1980s, and 5-HTj3 receptor antagonists
began to be applied as antiemetics in the clinical setting
from the 1990s. A meta-analysis showed that the risk of
CINV associated with cisplatin treatment is reduced to
a greater extent by 5-HT; antagonists than by conventional
antiemetics such as dopamine receptor antagonists and anti-

For reprints and all correspondence: Masahito Yonemura, Department of histamines (4): thus, 5-HT» an nists are n he drues of
Pharmacy, National Cancer Center Hospital, 5-1-1 Tsukiji, Chuo-ku, Tokyo es (4); thus, 3 antagonis ow the drug
104-0045, Japan. E-mail: myonemur@nce.go.jp first choice for the prevention of CINV.

Vomiting is one of the most frequently encountered non-
hematologic toxicities of cancer chemotherapy. Severe
vomiting can lead to problems such as anorexia, dehydration,
malnutrition and electrolyte abnormalities, which may lead
to refusal of chemotherapy and poor compliance, as well as
difficulty in continuing treatment (1,2). The incidence of
chemotherapy-induced nausea and vomiting (CINV) depends
on the type, dose and administration route of anticancer

© The Author (2009). Published by Oxford University Press. All rights reserved.
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444 Noun-inferiority trial of granisetron

In the USA and Europe, evidence-based antiemetic treat-
ment guidelines have been established by the American
Society of Clinical Oncology (ASCO) (5), National
Comprehension Cancer Network (NCCN) (6) and European
Society of Medical Oncology (ESMO) (7). These guidelines
recommend administration of granisetron (GRN) at the dose
of 1 mg or 10 pg/kg i.v. or 2 mg orally. In order to deter-
mine the optimal effective dose of GRN for the prevention
or treatment of CINV in Japanese patients, Furue et al. (8)
administered GRN at the dose of 20, 40 or 80 pg/kg once a
day and reported that 40 pg/kg administered i.v. once a day
was the most appropriate. Therefore, the approved dose of
GRN in Japan is set at 40 pg/kg (3 mg i.v.), which differs
substantially from the recommendation in the USA and
Europe. However, we believe that the results of the afore-
mentioned study could be related to the ambiguous criteria
used for defining nausea. We hypothesized that 10 pg/kg of
GRN would exhibit equivalent antiemetic efficacy to 40 pg/
kg, the approved dose in Japan, and compared the efficacy
and safety of 1 mg and 3 mg of GRN from the point of view
of clinical rationality.

PATIENTS AND METHODS

This study was a single institutional, single-blind, random-
ized controlled study conducted to assess whether GRN used
at the dose of 1 mg might be non-inferior to the drug used at
the dose of 3 mg in regard to complete protection from
emetic events. The participants were patients with: cancers
who were scheduled to undergo chemotherapy and were stra-
tified into the high' or moderate emetic risk groups for CINV
according to the ASCO guidelines for antiemetic treatment
(2006). The study was approved by the Institutional Review
Board of the National Cancer Center Hospital. In accordance
with a statement from the International Committee of
Medical Journal Editors (ICMJE), the study was registered
in the University Hospital Medical Information Network
(UMIN000000304).

CHEMOTHERAPY SCHEDULE

The chemotherapy was performed according to the following
schedule. DC: docetaxel 75 mg/m? on day 1 and carboplatin
AUC =5 on day 1 every 3 weeks; dexamethasone 24 mg/
body on day 1; TC: paclitaxel 175 mg/m? on day 1 and car-
boplatin AUC = 5—6 onday | every 3 weeks, dexametha-
sone 24 mg/body on day 1; weekly TC: paclitaxel 80 mg/m?
on day 1 and carboplatin AUC =2 on day 1| every week,
dexamethasone 8 mg/body on day 1; AP: adriamycin 60 mg/m?
on day 1 and cisplatin 50 mg/m” on day 1 every 3 weeks,
dexamethasone 24 mg/body on day I and 20 mg/body on
days 2 and 3; CBDCA/CPT-11: carboplatin AUC = 5 on day
1 and irinotecan 150 mg/m? on days 1, 8 and 15 every 3
weeks, dexamethasone 24 mg/body on day 1; CDDP/
CPT-11: cisplatin 60 mg/m? on day 1 and irinotecan 60 mg/m’

on days 1, 8 and 15 every 4 weeks, dexamethasone 24 mg/
body on day 1, 8 mig/body on days 2 and 3, 4 mg/body on
day 4 and 2 mg/body on day 5; CDDP/GEM: cisplatin
70 mg/m” on day 1 and gemcitabine 1000 mg/m* on days 1,
8 and 15 every 4 weeks, dexamethasone 16 mg/body on day
1, 8 mg/body on day 2, 4 mg/body on day 3 and 2 mg/body
on days 4 and 5; AC: adriamycin 60 mg/m? on day 1 and
cyclophosphamide 600 mg/m? on day 1 every 3 weeks,
dexamethasone 24 mg/body on day 1; CEF: cyclophospha-
mide 500 mg/m? on day 1, epirubicin 100 mg/m? on day 1
and fluorouracil 500 mg/m?> on day 1 every 3 weeks, dexa-
methasone 24 mg/body on day 1. The following is a single
administration. Carboplatin: AUC = 6 on day 1 every 3
weeks, dexamethasone 24 mg/body on day 1; adriamycin:
60 mg/m? on day 1 every 3 weeks, dexamethasone 24 mg/
body on day 1; cisplatin: 80 mg/m? on day 1 every 4 weeks,
dexamethasone 24 mg/body on day 1 and 8 mg/body on days
2 and 3.

ELiGiBiLiTy CRITERIA

Patients admitted between January and October 2006
meeting all the inclusion but not falling under any of the
exclusion criteria were informed about the study and
requested to sign a written consent form. Eligible patients
were at least 20 years old and were under treatment with
neoplastic agents associated with the high or moderate
emetic risk of acute emesis, patients with PS (Eastern
Cooperative Oncology Group performance status scale) 0—2
and those meeting each of the following laboratory findings,
examined within 3 weeks prior to registration for the study
(alanine aminotransferase 100 TU/I lower, creatinine 2.5 mg/dl
lower, absolute neutrophil count 1000/l upper). The inelig-
ibility criteria were known hypersensitivity to 5-HT3 recep-
tor antagonists, treatment with neoplastic agents of the high
or moderate emetic risk group for CINV from days 2 to 7
and treatment with the radiation: therapy from days 2 to
7. Serious complications, except malignancy (e.g. bowel
obstruction, lung fibrosis; cerebrovascular accident, active
gastric and duodenal ulcer), inability to precisely record the
episodes in a diary were also the ineligibility criteria. The
patients were randomly assigned to two treatment arms using
the minimization method with correction, including for treat-
ment with a cisplatin-based or non-cisplatin-based regimen
and positive/negative history of prior use of the test drug.
The randomization of the patients was performed at a partici-
pant registry ' center. established at the Division of
Biostatistics, School of Pharmaceutical Sciences, Kitasato
University. In this study, only patients were blinded to the
knowledge of whether they were receiving 1 or 3 mg of
GRN. Researchers asked the patients directly or by telephone
about whether they experienced any emetic events within
24-36.h following the start of administration of the che-
motherapeutic agents that were classified into the high or
moderate emetic risk group. Furthermore, patients were
asked to record their symptoms for 6 days on a diary card,
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and the cards were collected at each visit. Adverse events
were evaluated based on the CTCAE v3.0 (JCOG/JSCO
Japanese version) (9).

The primary endpoint was the rate of complete response
(CR). The rate was complete protection from emetic events
(vomiting, retching and need for rescue medications) during
the first 24 h following the start of administration of the che-
motherapeutic agents classified as high-emetic-risk agents.
The secondary endpoints were: rate, the rate was complete
protection from nausea and emetic events (no or mild
nausea, no vomiting, no retching, no need for rescue medi-
cations or premature withdrawals), time-to-treatment success,
number of emetic episodes, severity of nausea and severity
of adverse events.

DEFINITIONS OF THE EFFICACY PARAMETERS

Emetic episodes were defined as vomiting or retching. A
vomiting episode was considered to have ended when
retching or vomiting had ceased for at least 1 min. One or
more retching episodes within a 5 min period were defined
as one emetic episode. Retching associated with vomiting
within a minute interval was defined as one emetic episode
within a 5 min period.

Episodes of nausea were recorded by the patients on diary
cards, along with the severity of the episodes according to
the following four-point scale: 0, none (no nausea); 1, mild
(able to take meals as usual); 2, moderate (reduced intake of
food) and 3, severe (unable to take either food or water).

Rescue antiemetic medications were defined as follows:
the medication for emetic events following chemotherapy
that had not previously been prescribed, or temporary medi-
cation according to the physical condition in particular
patients. Temporary medications were included in rescue
antiemetic medications. These medications were used when
emetic events or nausea occurred; or the patients desired
treatment for these symptoms. Any type or doses of antie-
metic agents could be used. Detailed information regarding
the use of rescue antiemetic medications, including the date
of administration, was recorded when these agents were
used. The time of the first rescue antiemetic medication was
also recorded. In addition, patients were asked to record any
drugs taken on their own judgment.

STATISTICS

The Italian Group for Antiemetic Research reported a rate
of complete protection of 92.6% in patients receiving GRN
plus dexamethasone for the prevention of emesis and
nausea caused by cyclophosphamide, doxorubicin, epirubi-
cin or carboplatin (10). On the basis of this finding, we
assumed that the CR rates in both the test group (1 mg of
GRN) and the control group (3 mg of GRN) would be
92.6%, with a non-inferiority margin (A) of 10%. The
required sample size was calculated as 166 patients (83 per
group) assuming a value = 0.05 and B value =0.8. In
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addition, with an anticipated loss of approximately 14
excluded patients, the target sample size was set at 180
patients (90 per group).

The analysis was performed for all the randomized
patients on an intent-to-treat basis. The patients’ demo-
graphics (gender, age, type of antineoplastic agents, history
of treatment with the target regimen and performance status)
were collected to compare the distributions across the treat-
ment groups. The data were analyzed by Fisher’s exact test
(gender, type of neoplastic agents and history of treatment
with the target regimen), f-test (age) or the X~ test (perform-
ance status). For the rate of complete protection from emesis
and the rate of complete protection from nausea, non-
inferiority of the test group to the control group was tested
by the Dunnett and Gent test with a 10% non-inferiority
margin. The log-rank test was used to analyze the
time-to-treatmerit success, which was defined as the time
from the start of the high or moderate emetic risk che-
motherapeutic agents to the first emetic episode and use of
rescue medication. The frequency of vomiting episodes was
compared using the x° test. In regard to the safety variables,
Grade 3 or more severe non-hematologic toxicities were
evaluated. All tests were one-sided, with the statistical sig-
nificance set at a P value of <0.05. The two-sided 95% con-
fidence interval was estimated.

RESULTS
BASELINE DEMOGRAPHICS

A total of 182 patients were randomized to the GRN I 'mg
group (n = 90) or 3 mg group (n = 92). Of these, one patient
(Patient 106) in the 1 mg group and two patients. (Patients 83
and 159) in the 3 mg group withdrew their consent after the
randomization. Therefore, 89 patients in the I mg group and
90 patients in the 3 mg group were included in the full
analysis set (Fig: 1)

PATIENT CHARACTERISTICS

The: characteristics of the patients in the two treatment
groups were similar (Table 1). Elderly women were some-
what more likely to be included in the GRN 1 mg group;
therefore; that group was slightly disadvantaged at the
primary endpoint. The most commonly reported primary
cancers in all the treatment groups were: breast cancer (n.=
94), gynecologic cancer (cervical, endometrial and ovarian
cancer) (i = 64), primary unkrown cancer {(n= 16},
urothelial cancer (n.=4) and sarcoma (1 = 3).

ErricACY ANALYSIS
Privary Erricacy: ENDroINT: CR RATE

Table 2 shows the proportion of patients in whom complete
protection from emetic events was achieved (no vomiting, no
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Patients treated with neoplastic agents belonging to the high risk
of acute emesis high-risk category

n=182

Randomly

assigned

Drop-out

n=1

Granisetron 1 mgiv.

n=289

Figure 1. Patients’ random assignment flow chart.

retching and no rescue medications) during the first 24 h fol-
lowing the start of chemotherapy, with the 95% confidence
intervals. The one-sided, non-inferiority test at a 5% signifi-
cance level with a non-inferiority margin of 10% failed to
show the non-inferiority of the 1 mg (test dose) dose to the
3 mg (control dose) dose (P = 0.103).

SeconpARY Efricacy ENproINT: CR RATE FOR NAUSEA AND
VOMITING

Table 3 shows the proportion of patients in whom complete
protection from nausea and emetic events was achieved (no
vomiting, no retching, no rescue medications and no Grade 2
or more severe nausea) during the first 24 h following the
initiation of chemotherapy, with the 95% confidence inter-
vals. The one-sided, non-inferiority test at a 5% significance
level with a non-inferiority margin of 10% failed to show
the non-inferiority of the test group to the control group
(P =10.108).

TIME TO START OF VOMITING

Episodes. of vomiting were observed in eight and six patients
in the 1 and 3 mg groups, respectively. The log-rank test
showed no statistically significant difference in the time to
start of vomiting between the two groups (P = 0.554).

FREQUENCY OF VOMITING: AND RETCHING

Table 4 shows the distribution of the frequencies of vomiting
and retching, respectively. The x test showed the absence of
any statistically significant difference in the frequencies of
vomiting and retching between the groups (P = 0.666 and
0.609, respectively).

Drop—out

n=2

Granisetron 3mgi.v.

n=90

SAFETY ANALYSIS

In this study, only four patients exhibited Grade 3 or more
severe non-hematologic toxicities, as follows: Grade 3 anor-
exia (n = 1) and Grade 3. dehydration (n = 1) in the 1 mg
group and Grade 3 syncope (n = 1) and Grade 3 general
malaise (n = 1) in the 3 mg group. The investigator did not
consider any of these events to be related to GRN treatment.

DISCUSSION

In this study, we could not show the non-inferiority of GRN
1 mg to 3 mg; however, the difference in the rate of com-
plete protection from emesis between the two GRN dose
groups was only.2:4%. Thus, the failure to show the non-
inferiority of the 1 mg dose might be mainly attributable to
the lack of sufficient statistical power of the analysis arising
from the small sample size. Prior to the start of our study,
we ‘expected that the number of patients receiving the target
regimens of AC therapy and carboplatin-based chemotherapy
would be larger than that of those receiving other regimens.
On the basis of this expectation and the results of a study
conducted overseas using the above regimen, we assumed
that the CR rate with respect to emesis would be 92.6%
when calculating the sample size. In this study, patients
treated with rescue medications were not included as drop-
outs, but as patients not showing CR; therefore, the actual
CR rate might have been smaller than that estimated when
calculating the samiple size. Thus, the non-inferiority could
not be proved statistically, even though the difference in the
CR between the two dose groups was small.

The first study on the effects of GRN has demonstrated the
absence of a significant difference in the drug efficacy among
groups treated with doses of 40 or 160 pg/kg in the UK (11—
12). Meanwhile; the approved dose of GRN in Japan remains
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Table 1. Patient characteristics (n = 179)

Img (n=189) 3mg(n=90) P value

Gender [r1 (%)]

Female 88 (98.9) 86 (95.6) 0.368"
Male 1(1.1) 4 (4.4)

Age
Median 54 58 0.135%
Range 27-19 23-80

Type of neoplastic agents® [n (%)}
CDDP included 7(7.9) 6(6.7) 0.782"
Others® 88 (98.9) 84 (93.3)

First cycle [n (%)}
Yes 36 (40.5) 37 41D 1t
No 53 (59.6) 53 (58.9)

PS [n (%)]
0 86 (96.6) 87 (96.7) 0.99"
1 22.3) 2(2.2)

2 1(1.h) 1(L.1)

“The chemotherapy was performcd according to the following schedule.

DC: docetaxel 75 mg/im® on 'day I'and carboplatin AUC = 5 on day 1 every
3 weeks, dexamethasone 24 mg/body on day 1; TC: paclitaxel 175 mg/m*

on day 1 and carboplatin AUC = 56 ot day 1 every 3 weeks,
dexamethiasone 24 mg/body on day 1; weekly TC: paclitaxel 80 mg/m> on
day | and carboplatin AUC'=2'on day 1  every week; dexamethasone 8 m
body on day 1; AP: adriamycin 60 mg/m® on day 1 and cisplatin 50 mg/m”
on day 1 every 3 weeks, dexamethasone 24 mg/body on day ! and 20 mg/
body on days 2 and 3; CBDCA/CPT-11: carboplatin AUC = 5 on day 1 and
irinotecan 150 mg/m2 on days 1, 8 and 15 every 3 \veeks, dexamethasone
24 mg/body on day 1; CDDP/CPT-11: cisplatin 60 mg/m® on'day U'and
irinotecan 60 mg/m?® on days 1, 8 and 15 every 4 weeks, dexamethasone

24 mg/body on day 1, 8 nig/body on days 2 and 3, 4 mg/body on day 4 and
2 mg/body on day: 5; CDDP/GEM cisplatin 70 mg/m2 on day I'and
gemcitabine 1000 mg/m? on days 1, 8 and 15 every 4 weeks,
dexamethasone 16 mg/body on day 1, 8 mg/body on day 2, 4 mg/body on
day 3'and 2 mg/body on days 4 and 5; AC: adriamycin 60 mg/m? ofi day 1
and cyclophosphamide 600 mg/m? on day I every 3 weeks, dexamethasone
24 'mg/body on day 1; CEF: cyclophosphamide 500 m,,fm on day 1,
epirubicin 100 mg/m? on day 1 and flucrouracil 500 mg/m* on day 1 every
3 weeks, dexamethasone 24 mg/body. on day 1. The following is a single
administeation. Carboplatin: AUC = 6 on day. | every 3 weeks,
dexamethasone 24 mg/body on day. 1; adriamycin: 60 mg/m® on day T every
3 weeks, dexamethasone 24 mg/body on day 1; cisplatin: 80 mg/m® on day
I every 4 weeks, dexamethasone 24 mg/body on day 1 and 8 mg/body on
days 2 and 3.

®Other regimen of the drug includes the: carboplatin, cyclophosphamide,
doxorubicin and eplrublcm

Data were analyzed by the *Fisher’s exact test, the *test or the *y” test.

Table 2. CR to the prophylactic therapy against chemotherapy-induced
vomiting and to rescue the agents

Jpn J Clin Oncol 2009;39(7) 447

Table 3. CR to the prophylactic therapy against chemotherapy-induced
vomiting and nausea and to rescue the agents

Sample CR of nausea and vomiting [95% Cl] Non-CR
1 mg 89 69 (77.5%) [67.4—85.7} 20
3mg 90 72 (80.0%) [70.3—87.7} 18

The one-sided non-inferiority test with a 5% significance level did not
prove non-inferiority of the 1 mg group to the 3 mg group (P = 0.108).
CR, complete response; Cl, confidence interval.

Table 4. Frequency of vomiting during the 5-day period after chemotherapy

Sample CR of vomiting [95% CI} Non-CR
Img 89 70 (78.7%).[68.7-86.6] 19
3mg 90 73 (81:1%) [71.5-88.6] 17

The one-sided non-inferiority test with a'3% significance level did not prove
non-inferiority of the I mg group fo-the 3 mg group (P = 0.103).

Number of patients Frequency of vomiting

0 I 3 6 7
Img &9 81 (910%) 3 3 1 1
3mg 90 84(933%) 3 1 2 0
Frequency of retching
0 1 2 3 4 5 10
img . 89 78(87.6%)y 3 4 1 1 0
Img: 90 79(87.7%) -5 4 1 0 0 1

There was no statistical difference between the groups (P = 0.666).
Frequency of retching during the 5-day period after chemotherapy. There

‘was no statistical difference between the groups (P = 0.609).

40 pg/kg, possibly based on the approved dose in the UK in
1991. This dose of 40 pg/kg has been approved in Japan
based on the results of dose-finding study. In the analysis of
this trial included not only the objective data of the frequency
of emetic episodes, but also the frequency of nausea, which
was a subjective variable applied, so that the results depended
substantially on the investigators® judgment. Although many
studies (13—15) have reported a relationship between the dose
and the effectiveness of GRN, the dose of 10 pg/kg or | mg/
body has been approved in the USA. Furthermore, GRN at
the dose of 10 pg/kg or 1 mg/body is recommended in the
guidelines of the ASCO, ESMO and NCCN. However, the
approved dose in Japan remains unchanged. There is a
growing global consensus that the doses of antiemetic agents
should be minimized to achieve the desired efficacy. Hence,
we conducted this study in the hope of achieving efficient use
of antiemetic medications in Japan. Physicians in Japan use
relatively higher doses of GRN, and the possible medical
economic benefit that can be expected with avoidance of the
excessive use of these medications has been estimated. For
example, we calculated the consumption and purchase price
of GRN 3 mg; which has been used at our hospital in 2007.
The consumption was 18455 ampoules each year. The price
of each 3 and | mg ampoule for injection was 7177 and
3015 yen in 2007. Thus, if GRN 3 mg were switched to GRN
I mg, the difference in the purchase price annually would be
76 809 710 yen.
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Our results, based on only the objective parameter of com-
plete protection from emetic episodes, showed that the CR
rate was similar between the GRN 1 mg and the GRN 3 mg
groups. Given the need for promoting efficient use of the
limited medical resources and for stemming the rising
medical costs in Japan, prophylactic administration of GRN
at 1 mg may be the appropriate choice, not expected to be
associated with any significant problems. GRN has already
been established at a high position among the 5-HT; recep-
tor antagonists. Nevertheless, one study indicated a possibly
higher incidence of constipation in the 5-HT5 receptor antag-
onist treatment group than in the metoclopramide treatment
group (16); therefore, the minimum effective dose of the
5-HT}; receptor antagonist should be recommended in the
clinical setting. Recently, aprepitant has been newly devel-
oped as a neurokinin receptor antagonist, and combined
administration of this agent with a 5-HT; receptor antagonist
and dexamethasone has been recommended by the ASCO
guideline for antiemetics treatment (2006). But as it is an
unapproved drug in Japan, we cannot use the aprepitant.
Therefore, we should discuss based on the ASCO guideline
for antiemetics treatment (1999) now. If the expensive new
drug (aprepitant) were approved; in our country, we would
readily understand of rising medical costs with such a newly
launched drug. As a result, we have to promote more effi-
cient use of the drugs.

CONCLUSION

QOur data failed to show the non-inferiority of GRN.1 mg to
GRN 3 mg. However, considering the recommendation by
the ASCO, ESMO and NCCN guidelines for the adminis-
tration of GRN at the dose of 1 mg or 10 pg/kg and the
economic need for reduction of medical care expenses: in
Japan, and also the lack of statistical power of the analysis in
this study, prophylactic administration of GRN at 1 mg may
be the appropriate choice for cancer patients receiving
highly emetogenic chemotherapy in Japan.
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Abstract

Goals The aim of the study was to determine the feasibility
and validity of a newly developed patient-based instrument—
the Patient Neurotoxicity Questionnaire (PNQ)—for grading
chemotherapy-induced peripheral neuropathy (CIPN).
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Patients and methods We prospectively collected data from
300 female patients who were treated with taxane chemo-
therapy for primary breast cancer as part of a national
multicenter phase III randomized trial (N-SAS BC 02). We
evaluated patient compliance with the PNQ and several
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validation parameters, including concordance between
CIPN grades noted by physicians (National Cancer Institute
Common Toxicity Criteria) and patients (PNQ), and the
concurrent validity and responsiveness of the PNQ versus
the Functional Assessment of Cancer Therapy/Gynecologic
Oncology Group-Neurotoxicity (FACT/GOG-Ntx) utilizing
data at pre-treatment and before three, five, and seven
treatment cycles.

Main results The questionnaire completion rate was >90%
at all assessments. Evaluation by physicians always resulted
in lower neuropathy assessment scores compared with those
reported directly by patients (weighted kappa coefficients,
0.02-0.06). Both PNQ sensory and motor scores were
significantly correlated with the FACT/GOG-Ntx (=0.66
and 0.51, respectively). In the repeated measures analysis of
variance model, PNQ grades increased considerably as
treatment continued, indicating progressively worsening
CIPN over time.

Conclusions The PNQ has an applicable degree of feasi-
bility and validity, useful for the diagnosis of CIPN as well
as for clinical treatment decision-making, where the
development of CIPN is a potential treatment-limiting
considération. Physicians underreport and. underestimate
the severity of CIPN symptoms compared with patients,
thereby supporting the importance of assessing patient-
reported outcomes using the PNQ.

Keywords Neurotoxicity - Patient Neurotoxicity
Questionnaire (PNQ) Validation - Patient-reported
oufcomes - Peripheral neuropathy

Introduction

Chemotherapy-induced peripheral neuropathy (CIPN)
has. been  associated: with  several commonly used
oncology agents including  taxanes, vinca . alkaloids,
platinum - analogs, thalidomide, - and . bortezomib  [12,
14, 16} It is characterized by peripheral neurosensory
disturbances and, less commonly, by neuromotor
disturbances [16;- 29]. Neurosensory disturbances: may
include paresthesias and dysesthesias, such as burning,
numbness, tingling, and shooting pains, which often occur
in-a “stocking-glove”. distribution [16].. Moreover,
chemotherapy-related neurotoxicity manifested as neurop-
athy may adversely affect patients’ quality of life and
activities of daily living [4]. Deterioration of symptoms
can lead to treatment delays, the need for dose modifica-
tions, or discontinuation of treatment [25]. Despite the fact
that CIPN . is ‘a common and serious clinical problem,
diagnosing and assessing toxic symptoms related to CIPN
is complex.
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Quantitative assessments of CIPN, such as nerve
conduction velocity, vibration perception threshold, and
electromyography, have been attempted in the clinical
setting. However, these methods can be invasive and
uncomfortable for patients, generally lack diagnostic value,
and are costly in terms of both time and resources. To assist
in the diagnosis and grading of CIPN, various physician-
based scales have been developed including National
Cancer Institute Common Toxicity Criteria (NCI-CTC),
Physician Neurotoxity Examination Form [20], and Ajani
criteria [2]. Unfortunately, it can be difficult to accurately
interpret the different parameters used to describe periph-
eral neurotoxicity with these scales, for instance, “mild or
moderate objective sensory loss” or “moderate paresthe-
sias.” Similarly, the difference between grade 2 and grade 3
neuropathy from these scales can be ambiguous, despite
this determination having crucial clinical implications on
NCI-CTC. Accordingly, these scales can be interpreted
differently among observers, leading to poor inter-scale
agreement [23, 24]. Studies have consistently demonstrated
that physicians tend to underestimate and underreport the
severity and frequency of physical symptoms compared
with patients [28]. In particular, physicians tend to
underreport subjective symptoms such as fatigue [3, 10]
and. numbness {23] as opposed to symptoms that can be
observed  directly. In addition, the impact that physical
symptoms exert on patients’ quality of life (QOL) is often
underestimated . by physicians [28]. Physicians report
patients to have fewer symptoms than patients do for most
domains of  health-related. QOL  (HRQOL) [21]. These
findings suggest that supplementing physicians’ assess-
ments with patients’ perspectives. on the toxic symptoms
they experience during chemotherapy may provide valuable
clinically relevant information. In recent years, the impor-
tance - of specific instruments to assess patient-reported
outcomes has been recognized if accurate data on patient-
reported adverse events (AEs) during cancer therapy are to
be collected [18, 26].

Recently, . the  Patient Neurotoxicity: Questionnaire
(PNQ) was developed in order to assess the incidence
and severity of CIPN- as reported directly by patients.
The PNQ consists of two items (sensory. and motor) and
was initially developed for use in registration trials of
potential . neuroprotective - agents . in - order fo measure
CIPN as a clinically significant endpoint [12]. The PNQ
appears to be relatively conveniént and specific in ifs
ability to assess. CIPN than other patient-reported CIPN
scales such: as the Functional Assessment of Cancer
Therapy/Gynecologic Oncology Group-Neurotoxicity
(FACT/GOG-Ntx) [6, 13] and the EORTC quality of life
questionnaire (EORTC QLQ)-CIPN20 [22]. For instance,
the FACT/GOG-Nix includes. several questions relating to
hearing loss, fatigue, and astereognosis that are not
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diagnostic of CIPN. Moreover, the PNQ may be able to
assess the presence or absence of significant functional
impairment, as reported directly by the patient, and may
provide useful information of whether the patient is
experiencing interference with activities of daily living
due to peripheral neuropathy [12]. We expect that this
possibility of the PNQ is crucial for medical decision-
making by physicians (e.g., dose modification, treatment
delay, or cessation), as well as in clinical trials in order to
assess valid neurosensory endpoints. Therefore, the aims
of the current study were to evaluate the feasibility and
validity of the newly developed PNQ for grading severity
of CIPN and to compare patient-reported outcomes with
those from a physician-based approach.

Materials and methods
Development of the Patient Neurotoxicity Questionnaire

The PNQ is a simple self-administered instrument that was
designed and developed with reference to the neurosensory
and neuromotor components of the NCI-CTC (Version 2)
by BioNumerik Pharmaceuticals, with input from the US
Food and Drug Administration and physicians and nurses
familiar with CIPN [12]. The developers of the PNQ spent
many years interviewing and carefully eliciting information
regarding key symptoms and activities of daily living that
are diagnostic of chemotherapy-induced neuropathy. These
interactions were made in cancer patient support groups as
well as clinical evaluations of patients who were undergo-
ing active treatment or who had been previously treated
with neurotoxic chemotherapeutic agents. The input from
patients was invaluable, and the most common and
diagnostically unambiguous symptoms and activities of
daily living were incorporated into the instrument. In
addition, the composition and formulation of the PNQ
was extensively discussed with the US FDA, which
approved the use of the PNQ as the primary endpoint
analysis method in pivotal oncology trials involving
neurotoxic chemotherapy.

The PNQ comprises two items to identify the incidence
and severity of sensory and motor disturbances (Fig. 1).
The subjective responses to each item are graded from A
(no neuropathy) to E (severe neuropathy) by the patient.
There is specific demarcation between grades C and D
corresponding to the absence (grade <C) and presence of
symptoms (grade >D) that interfere with activities of daily
living. Patients with grade >D symptoms are asked to
identify which activities are affected as a result of therapy.
The PNQ was originally written in English and a Japanese
translation was used in the present study. The Japanese

version of the PNQ was developed using a rigorous forward
and backward translation process [5] with independent
review by several oncologists, neurologists, and linguistic
experts fluent in both languages.

Study design

The first 300 patients enrolled (November 2001 to May
2003) in a Japanese randomized, multi-institutional phase
III trial of adjuvant taxane chemotherapy in patients with
operable breast cancer (N-SAS BC 02) were included in the
PNQ validation study. CIPN and HRQOL were prospec-
tively assessed in these patients.

Initially, patients with tumors that were positive for both
the estrogen and progesterone receptors were ineligible.
However, the study protocol of N-SAS BC 02 was
amended to permit the enrollment of hormone-positive
disease from June 2003 following data from the NSABP-
B28 trial showing that the survival benefits associated with
the taxanes are not only observed in hormone-negative
disease [19]. Main inclusion criteria for the frial were:
surgery for breast cancer; stage I-IIIA node-positive
disease; age <70 years; and ECOG performance’ status
0-1. Patients were randomized to one of four treatment
arms: (1) four cycles of doxorubicin' 60 mg/m? (or
epirubicin 75 mg/m?) plus cyclophosphamide 600 mg/m’
every 3 weeks for anthracycline—cyclophosphamide
combination therapy followed by four cycles of paclitaxel
175 mg/m? every 3 weeks, (2) cyclophosphamide combina-
tion therapy followed by docetaxel 75 mg/m?” every 3 weeks,
(3) eight cycles of single-agent paclitaxel 175 mg/m” every
3 weeks, and (4) eight cycles of single-agent docetaxel
75 mg/m” every 3 weeks.

Assessments

The primary objective of the N-SAS BC 02 trial was to
evaluate: overall survival after eight cycles of taxane
monotherapy compared with four cycles of an anthracy-
cline—cyclophosphamide combination followed by four
cycles of taxane therapy. Here we examine the protocol-
defined secondary study endpoints for CIPN and HRQOL
in order to assess the feasibility and validity of the PNQ.
CIPN was assessed using two patient-based instru-
ments (PNQ [12]; FACT/GOG-Ntx '[6]) and one
physician-based instrument (neurosensory and neuromo-
tor components of the unvalidated NCI-CTC [Version 2]).
The FACT/GOG-Ntx is a 38-item questionnaire compris-
ing two components: a general measure of quality of life
(FACT-G) including physical, emotional, functional, and
social/family well-being, ‘and an 1l-item neurotoxicity
(Ntx) subscale [6]. The Japanese version of the FACT-G
has been validated by Fumimoto and colleagues [11]; the
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Patient Neurotoxicity Questionnaire PNQ)®
Taxanes, Cisplatin and Carboplatin

Item 1.
1 O ] ] O
A B C D* E*
I'have no I have mild I have moderate I have moderate to I'have severe

numbness, painor  tingling, pain or tingling,

painor  severe tingling, painor  tingling, pain or

tingling in my numbness in my numbness inmy  numbness in my hands numbness in my
hands or feet. hands or feet. hands or feet. This  or feet. This interferes hands or feet. It
This does not does not interfere with my activities of completely
interfere withmy  with my activities daily living. prevents me from
activities of daily of daily living. doing most
living. activities of daily
living.
Item 2.
O | O M| O
A B C D* E*
Thaveno T have a mild I have moderate T have moderate to I have severe
weakness in my weakness in my weaknessinmy  severe weaknessinmy — weakness in my
arms or legs arms or legs. This.  arms or legs. This arms or legs. This arms orlegs. It
does not interfere  does not interfere interferes with my completely
with'my activities . of my activities of activities of daily prevents me from
of daily living. daily living. living. doing most
activities of daily
living.

* Please indicate by placing an X in the box or writin
have been interfered with as a result of therapy.

g in the space provided which activity or activities

My ability to:

1 Button clothes 0 Open doors 3 Fasten buckles 3 Write 1 Sew.

01 Use a knife 3 Put in or remove contact lenses 01 Sleep 0 Walk 1 Work

1 Use a fork 1 Dial or use telephone 0 Climb stairs 1 Put on jewelry 1 Tie shoes
0 Use a spoon 0 Operation of remeote control O Type ona keyboard 3 Knit 3 Drive

O Other eating utensils, etc

o1 Perform activities of importance to me, specify:

Fig. 1 The Patient Neurotoxicity Questionnaire

Ntx ‘subscale was developed by formal collaboration
between the authors of this ‘study and Ms  Sonya
Eremenco and David F. Cella from the Center on
Outcomes, Research, and Education (CORE). The NCI-
CTC scale ranges from 0 to 4 (0 = no symptoms; 4 =
maximum symptoms). CIPN and HRQOL  assessments
were made at pre-treatment (baseline) and before cycles 3;
5, and 7, and were then repeated at 7 and 12 months after
starting. adjuvant chemotherapy. As a note, CIPN was
assessed by using the NCI-CTC at the same assessment
points with other instruments to make a comparison
possible in this study, although the NCI-CTC is ordinarily
used to-assess the worst level of CIPN in a certain period
of time.
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Data collection

Patient-based questionnaires were distributed to the patients
by the clinical research coordinators  or physicians. The
patients completed the patient questionnaires independently
and sent them directly to: the study data center without any
input or discussion with their physicians or nurses.

Statistical considerations
A total of 1,060 patients were enrolled in the study before
March, 2006. It was estimated that 300 patients would be

an adequate sample size to- accurately assess CIPN and
HRQOL following review of the validation studies for
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several major cancer-specific HRQOL instruments such as
the EORTC QOL-Core 30 (N=305) [1], FACT-G (N=545)
[7], and the QOL Questionnaire for patients treated with
Anti-Cancer Drugs (QOL-ACD) (N=212) [15].

The following properties of the instruments were
evaluated using data at baseline and before cycles 3, 5,
and 7: compliance of instruments in order to confirm
feasibility; concordance between CIPN grades noted by
physicians (NCI-CTC) and patients (PNQ); concurrent
validity; and responsiveness. The data for all assessment
points for the full sample were examined for the evaluation
other than that of responsiveness. Compliance was defined
as the proportion of patients with evaluable questionnaires
from the total of 300 questionnaires completed by the
patients or physicians at each assessment point, and was
assessed for the two patient-based instruments compared
with the one physician-based scale.

For reference, convergent validity and discriminant
validity were assessed by the degree of correlation between
instruments [9]. The correlation represented the level of
association, e.g., if physicians reported every symptom one
grade lower than patients, there would be a high correlation
despite the difference in response. Hence, in this study, the
concordance was examined by comparing the absolute
score distribution for each grade of severity between the
patient-based PNQ and the physician-based NCI-CTC
using the weighted kappa coefficient [8]. The categories
used for interpreting kappa values were those previously
proposed by Landis and Koch [17]: kappa <0.00 was poor,
0.00-0.20 was slight, 0.21-0.40 was fair, 0.41-0.60 was
moderate, 0.61-0.80 was substantial, and 0.81-1.00 was
almost perfect.

Concurrent validity between the PNQ and patient-
reported HRQOL scales, the Ntx subscale scores, and the
FACT-G total score was evaluated by Spearman’s correla-
tion coefficients [27]. We also attempted to examine the
association between the PNQ and the NCI-CTC.

Responsiveness is the ability of an instrument to detect
positive or negative changes in symptom grading scores
[9]. To examine clinical responsiveness according to
treatment, the PNQ scores were evaluated using linear
time-trend fests with contrast coefficient -3, =1, 1,3" viaa
repeated measures analysis of variance model. We expected
that the  PNQ: scores would be higher in later treatment
cycles as CIPN is related to cumulative chemotherapy
doses [25]. Additionally, the number of patients receiving
chemotherapy with a taxane would approximately double
after the patients in the anthracycline—cyclophosphamide
combination arms had completed the four cycles of the
non-neurotoxic phase. Because the score ranges of the PNQ
and the NCI-:CTC are. different. from that of the Ntx
subscale, we converted the scores of the three scales into
a 10-scale score [from 0 (minimum severity) to 10

(maximum severity)] to make a comparison possible. The
average scores for all scales were evaluated using linear
time trend-tests and the Cohen’s D as an effect size.

Results
Patient and tumor characteristics

Patient and tumor characteristics at baseline are shown in
Table 1 for the 300 patients included in this assessment.
Breast-conserving. surgery was performed in 57.7% of
eligible patients. Over 70% of patients had hormone-
receptor negative tumors because patients with tumors
positive for both estrogen and progesterone receptors had
been excluded in the first phase of the N-SAS BC 02 study.

Compliance

A total of 295 (98%) patient-reported questionnaires were
evaluable at baseline and 295.(98%), 279 (93%), and 270

Table 1. Patient and’ tumor characteristics at bascline

Parameter Value (N=300)
Mean age (SD), years 51.7 (8.9)
Type of surgery, n (%)
Breast conservation 173 (57.7)
Mastectomy 127 (42.3)
No. of positive lymph nodes, i (%)
1-3 165 (55.0)
49 80 (26.7)
210 55 (18.3)
Radiation therapy to the breast, n (%)
Yes i 157 (52.3)
No 143 (47.7)
Estrogen receptor status, 1 (%)
Negative 224 (74.7)
Positive 76 (25.3)
Progesterone receptor status; n (%)
Negative 40:(13.3)
Positive 258:(86.0)
Unknown : 2.1
HER2 status, 11°(%)
Negative 82(27.3)
Positive
1+ 50:(16.7)
2+ 18 (6.0}
3+ 56 (18.7)
Unknown 94(31.3)

HER?2 human epidermal growth factor receptor type 2, SD standard
deviation
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Table 2 Distribution of the

scores for the PNQ and the Kappa=0.16 NCI-CTC Sensory Kappa=0.02 NCI-CTC Motor
NCI-CTC

0 1 2 3 4 0 1 2 3 4

) PNQ Sensory® PNQ Motor® -

NCI-CTC National Cancer A 8 3% 0 0 0 A 9 5 1 0 0
Institute Common Toxicity
Criteria, PNQ Patient B 432 252 4 0 0 B 701 37 2 0 0
Neurotoxicity Questionnaire C 13 171 5 0 0 C 231 17 3 0 0
*PNQ scale ranges from A D 44 66 11 3 I D 62 10 5 1 0
(no neuropathy) to E E 9 1 0 0 0 E 9 0 0 0 0

(severe neuropathy)

(90%) were evaluable before cycles 3, 5, and 7, respectively.
The main reasons for not completing assessments included
patients’ failure to report due fo treatment AEs, disease
recurrence, or change in primary physician. Overall, there
were 293 (98%) completed and evaluable physician-reported
NCI-CTC questionnaires at baseline and 287 (98%), 281
(94%), and 269 (90%) were evaluable before cycles 3, 5,
and 7, respectively.

Concordance

The PNQ scores reported were distributed over the full
range (A to E), whereas most of the NCI-CTC scores were
distributed between O and l.. Especially, ten: patients
reported - their symptoms. were of maximum- severity (E)
for sensory disturbance, whereas nine physicians and one
-physician_evaluated those patients: had no symptoms (0)
and slight symptoms (1), respectively. Similarly, nine
patients: reported  their symptoms were of maximum
severity (E) for motor disturbance, whereas all physicians
evaluated those patients had no symptoms. (0). The
weighted kappa coefficient was 0.16 for sensory distur-
bance and 0.02 for motor disturbance (Table 2).

Concurrent validity

Table 3 presents the correlation matrix for each subscale
score by Spearman’s: correlation coefficient. Both PNQ
sensory. and motor scores were strongly. correlated with
the Ntx subscale scores (=0.66 and r=0.51, respectively):
An ‘even  higher correlation (#=0.70) was observed
between  the PNQ: sensory scores and the Ntx subscale
scores if the five items not diagnostic of taxane-induced
CIPN (joint pain/muscle cramps, trouble hearing, ringing
in ears, and trouble feeling the shape of small objects)
were excluded from the Ntx subscale. Although the Ntx
subscale scores were: significantly associated with the
FACT-G total scores (=0.43), only a weak relationship
was observed between the PNQ:sensory and motor scores
and: the: FACT-G total scores: (r=0.29 and r=0.39,
respectively). The PNQ sensory scores were significantly
correlated with the NCI-CTC sensory scores (r=0.44), but
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the PNQ motor scores were not associated with the NCI-
CTC motor scores (=0.16).

Responsiveness to treatment cycles

Table 4 shows the average scores for all subscales at
baseline and before cycles 3, 5, and 7. Each subscale scores
increased over time (Fig. 2). The PNQ sensory and motor
scores significantly increased as the number of treatment
cycles increased (P<0.0001), thereby indicating progres-
sively worsening CIPN over time (Fig. 2). In addition, the
PNQ sensory and motor scores were higher than the Nix
subscale scores at all assessment points. Although the NCI-
CTC sensory scores demonstrated similar changes over
time, physicians reported lower grades of CIPN compared
with patient-reported CIPN scores. during the entire treat-
ment period (Fig. 2).

Discussion

This study confirmed the clinical feasibility and validity of
the. PNQ 'in a subgroup of women receiving taxane

Table 3. Correlation matrix for each subscale score by Spearman’s
correlation coefficient for overall treatment cycles

Scale PNQ - "FACT/GOG - NCI-CTC = NCI-CTC:FACT-G
motor: Ntx'subscale . sensory motor

PNQ 048 0.66 0.44 0.19 0.29
Sensory

PNQ = 0.51 0.22 0.16 0.39
motor

FACT/ - -~ 0.45 0.23 0.43
GOG Ntx

subscale

NCI-CTC =~ - - 0.28 0.09
sensory

NCECTC = = - = 0.11
motor

FACT-G Functional -Assessment of Cancer Therapy-General scale,
FACT/GOG  Nix - Functional - Assessment of Carncer Therapy/
Gynecologic : Oncology : Group-Neurotoxicity « scale; NCI-CTC
National: Cancer Institute Common Toxicity Criteria, PNQ Patient
Neurotoxicity Questionnaire
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Table 4 Changes of mean scores for the FACT/GOG-Ntx, the PNQ, and the NCI-CTC over time

Scale Baseline 3rd cycle 5th cycle 7th cycle p value® Cohen’s D°
Mean SD Mean SD Mean SD Mean SD

PNQ sensory 1.69 2.02 2.29 2.28 2.85 2.52 3.40 2.32 <0.0001 0.79

PNQ motor 2.07 1.99 2.14 1.94 2.57 2.33 2.90 2.31 <0.0001 0.38

FACT/GOG-Ntx 0.79 0.88 1.40 1.43 1.84 1.69 2.29 1.76 <0.0001 1.08

NCI-CTC sensory 0.03 0.25 0.62 1.18 0.86 1.36 1.48 1.45 <0.0001 1.39

NCI-CTC motor 0.04 0.48 0.10 0.58 0.16 0.68 0.26 0.87 <0.0001 0.31

Range of mean score is from 0 to 10, with a higher score indicating greater severity of CIPN

CIPN chemotherapy-induced peripheral neuropathy, FACT/GOG Nix Functional Assessment of Cancer Therapy/Gynecologic Oncology Group-
Neurotoxicity Scale, NCI-CTC National Cancer Institute Common Toxicity Criteria, PNQ Patient Neurotoxicity Questionnaire, SD Standard

Deviation
*Test for linear time-trend
" The higher score indicates the greater effect size

chemotherapy for breast cancer participating in a large,
prospective, multi-institutional randomized phase III study.
The PNQ was shown fo be a sensitive and responsive
instrument in the diagnosis and grading of CIPN, with a
greater sensitivity than the FACT/GOG-Nix and NCI-CTC
scales. Compliance for the utilization of both patient-
reported and physician-reported instruments was consis-
tently high during the study, with over 90% of patients
completing the PNQ questionnaire at all assessment points.
This high level of compliance supports the feasibility of the
PNQ as an effective method for patients to repott their
CIPN-related symptoms in clinical practice.

As we anticipated, physicians demonstrated a tendency
to underestimate and underreport the severity of CIPN
symptoms compared with patients’ self-reporting their
CIPN symiptoms  via the PNQ. Consequently, the PNQ
showed that CIPN was associated with a greater impact on
activities “of * daily  living than. was observed via the
physician-based NCI-CTC. Indeed, a low degree of
concordance . in~ grading  CIPN ‘was observed . between
physicians and patients, especially for the NCI-CTC motor
evaluations. This discriminant validity between the PNQ
and the NCI-CTC indicates that the use of patient-reported
outcomes is highly valuable in the clinical setting.

One _interpretation for the observed: discrepancy in. the
severity of CIPN scores between patients and physicians:is
that patients tend to be more aware of their CIPN symptoms
in relation to how they impact on activities of daily living
[4]. Conversely, physicians might generally judge the
absolute detectable level of sensory abnormality or muscle
weakness to be of greater importance than symptom levels.
Alternatively, the observed large patient-physician discrep-
ancy in CIPN symptom scores may be explained, in-part,
by the difference of internal standards for the severity of
CIPN symptoms between patients and physicians. That is,

while most breast cancer specialists might have their own
standards based on their sufficient clinical experience of
seeing many patients with very severe CIPN symptoms,
most patients might never have experienced very severe
ones. However, a question about the notable discrepancy,
i.e, patients rated their symptoms as E (maximum severity),
whereas physicians evaluated those patients had no or slight
symptoms, still' remains. A possible reason is that the
wording of “completely”” in category E of the PNQ might
have been interpreted differently among patients, resulting
in a large discrepancy in CIPN symptom scores between
patients and physicians. We will need to confirm the reason
for underestimation of the prevalence in future research and
further refine the PNQ.

4.0

-~~~ PNQ sensory
=--0=~ PNQ miotor
% FACT/GOG-Ntx

subseale
~-@— NCI-CTC seasory

Scores (0-10)

--E+- NCI-CTCmotor

Baseline' - 3rdcycle - Stheyele /= Ttheycle

Fig. 2 Clinical responsiveness of the PNQ. Range of mean scores is
from 0 (minimum- severity) to 10 (maximum severity) for the PNQ,
FACT/GOG-Ntx, and NCI-CTC subscales. FACT/GOG Nix Functional
Assessment - of . Cancer' Therapy/Gynecologic' Oncology . Group-
Neurotoxicity scale,  NCI-CTC National Cancer Institute Common
Toxicity Criteria, PNQ Patient Neurotoxicity Questionnaire
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