anxiety score was 41.6. Kindler ef al."® examined 734
patients one day before surgery, and their mean score
was 39.0. Iwata et al.® examined 51 women just before
surgery for varicose veins with local anesthesia, and
their mean score was 45.6. In the present study, many
participants (21/27 cases) reported that one of the
causes of pre-surgical anxiety was the possibility of
cancer, The STAI state anxiety score in this study was
higher than in previous reports, indicating that fear of
the possibility of ovarian cancer worsens pre-surgical
anxiety.

The following specific risk factors related to psy-
chological distress in ovarian cancer patients have
been reported: young age,*” progression of carcinoma,
recurrence of tumor, short time from cancer diagnosis,*
poor social support, history of physical disease and
psychiatric disorders.” We assessed predictive factors,
such as demographic data and the patients’ character,
but these did not predict adjustment disorder. The
STAI trait anxiety score and MPI-N scale tended to be
higher in the adjustment disorder group than the non-
adjustment disorder group; however, these differences
were not statistically significant Although these results
were in part due to the sample size, adjustment disor-
der might be difficult to predict by demographic
factors or the participants’ character, as has been pre-
viously reported. Further research is needed to eluci-
date the predictive factors for adjustment disorder. The
probability of cancer mentioned in the pre-surgical
explanation did not impact on the prevalence of adjust-
ment disorder. Donovan ef al.* reported that patient-
provider communication affected symptom control in
ovarian cancer patients. Although it cannot be denied
that each patient-gynecologist relationship affects the
patients’ anxiety, the patient-gynecologist relationship
in the current study was not evaluated by quantitative
analysis. However, the attending physicians carefully
explained to the participants based on the protocol
before surgery, and most participants commented in
the interviews on the kindness of their attending phy-
sicians. Both specific information about their disease
and emotional support were reported to be necessary
to reduce patients’ psychological distress for cancer
patients,” including ovarian®* and cervical®*®
cancer patients. Mishel®” reported that uncertainty
about their condition affects the patients’ anxiety. In
pre-surgical counseling of ovarian tumor patients, the
explanation included uncertainty and vagueness about
the cancer, because it is not possible to clearly deter-
mine whether or not the tumor is malignant. Patients’
anxiety may be amplified more by this uncertainty

© 2008 The Authors
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than by the level of severity mentioned in the explana-
tion of the probability of cancer before surgery for
ovarian tumors. In the current study, it is notable that
two-thirds of the participants recovered from adjust-
ment disorder when they received their cancer diagno-
sis after surgery.

In the present study, the prevalence of adjustment
disorder prior to the surgery among the patients who
were finally diagnosed as having a benign tumor was
similar to that among the malignant group. The partici-
pants reported that the possibility of cancer made them
arodous; therefore, the adjustment disorder developed
due to anxiety or fear of the possibility of cancer.
McGovern et al.¥ described that patients who received
false-positive results on the cancer screening test had
emotional and health distress and felt a lower quality of
life. In addition, many participants reported that they
were shocked when they first heard that they had an
ovarian tumor in the outpatient clinic. Patients who are
found to have an ovarian tumor might have a high level
of anxiety more than one day before the surgery. We
must attend to the psychological distress of patients
from the time of detection of ovarian tumors.

The mean STAI state anxiety score after surgery in
the malignant group was higher than that in the benign
group. In the benign group, the mean STAI state
anxiety score decreased immediately after the patients
learned that their tumor was benign. The majority of
patients who were finally found to have ovarian cancer
were diagnosed as having adjustment disorder (9/12
cases). The period of this study extended from shortly
before surgery to just after surgery and before adjuvant
chemotherapy was started. However, cancer patients
were reported to be at risk for developing severe psy-
chiatric disorders, such as depression' or PTSD"
during or after their treatment In the present study,
patients who were diagnosed with ovarian cancer
received an explanation about their cancer diagnosis,
the necessity of chemotherapy and the risk of recur-
rence. Therefore, the object of their anxiety changed
with the progression of the cancer. The ovarian cancer
patients continued to feel anxiety throughout their
lives, especially those patients who received adjuvant
chemotherapy. We previously reported two ovarian
cancer patients who developed PTSD after being diag-
nosed with ovarian cancer.® It may seem that this
adjustment disorder is not as severe as other psychiat-
ric disorders, such as depression and PTSD, but
Cuijpers and Smit”® reported that sub-threshold
depression (patients with clinically relevant depressive
symptoms, without meeting the criteria for a full-
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blown major depressive disorder) is a risk factor for
major depressive disorders. Therefore, patients who
are diagnosed with adjustment disorder, especially
those who are confirmed to have ovarian cancer, must
be followed up intensively with regard to the progres-
sion of their psychological distress or psychiatric
syrnptoms

In this study, we showed that ovarian tumor patients
awaiting surgery have a high level of anxiety. It is
important to provide patients with pre-surgical infor-
mation about their ovarian tumor, but we must delib-
erate on how to inform patients of the probability of
ovarian cancer. However, in the present study, mea-
surement of the severity of pre-surgical explanation
was based on the attending physicians’ report, and the
quality or quantity of explanation may have been dif-
ferent for each physician; therefore, additional research
is required to replicate this effort with objective mea-
surement of the physicians’ explanation.

In conclusion, we should consider and carefully
monitor the psychiatric condition of patients during
treatment of ovarian tumors, even in patients with
benign disease. In ovarian cancer patients, especially
those with adjustment disorder, long-term psychologi-
cal follow-up is crucial.
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Abstract Background Several randomized controlled
trials have confirmed the usefulness of trastuzumab as an
adjuvant therapy for HER2-overexpressed breast cancer
patients: however, the costs for |-year treatment are high.
Therefore, we performed an economic analysis regarding
the efficient distribution of medical resources. Methods To
analyze the cost-effectiveness for a 1-year adjuvant trast-
uzumab treatment group compared with the observation
group, we constructed a Markov model adopting a 3% per
year discount rate for costs and outcomes. The time hori-
zon was 50 years. The perspective was that of health-care
payers, as only direct medical costs were calculated. The
outcome was measured as life-year gained (LYG) from 2-
year follow-up HERA trial data. Resulis The ICER of the
standard setting (5 years efficacy and 50-60 kg patient
weight) was JPY 2.600.000 (€17.000) per LYG. The cal-
culation results of other weight class [CER were
JPY 2,200,000 (€15,000) and JPY 3,300,000 (€22,000)
per LYG for the patients, respectively, who weighed less
than 50 kg, and 60-75 kg, In the sensitivity analysis, the
period of trastuzumab efficacy was the most influential
parameter for the result of cost-effectiveness. However,
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even if the trastuzumab efficacy were to continue for only
2 years. at least, which is a conservative setting judging
from the joint analysis (NSABP B-31 and NCCTG N9831
trials), the ICER remains acceptable for any weight class,
Conclusion These results suggest that the |-year adjuvant
trastuzumab treatment is cost-effective. Both clinical and
economic benefits were superior for the l-year adjuvant
trastuzumab treatment group compared with the observa-
tion group.

Keywords  Adjuvant treatment - Breast cancer
Cost-effectiveness - HERA trial - Trastuzumab

Introduction

In Japan. the number of patient deaths due to breast cancer
is increasing, while breast cancer montality in Europe and
the USA has gencrally improved since the 1990s [1]. The
death toll from breast cancer is estimated as 10,000 persons
per year, and reducing deaths due to breast cancer is one of
the most important issues for women's public health.
Trastuzumab (Herceptin®) is a humanized monoclonal
antibody that selectively targets the human epidermal
growth factor type-2 (HER2) receptor, Amplification of the
HER2 gene and overexpression of the HER2 protein,
considered to be poor-prognosis factors, are observed
among 20-30% of breast cancer patients [2]. Trastuzumab
administered as combination therapy with chemotherapy
has been proved 10 significantly improve discase-free sur-
vival, overall survival, and health-related quality of life
(QoL) for metastatic breast cancer patients [3-5]. After
2003, several randomized control tnials (RCTs) have con-
firmed the usefulness of trastuzumab as adjuvant therapy
for HER2-positive patients. not only as metastatic therapy.

4‘3 Springer
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Ongoing large multicenter adjuvant trastuzumab RCTs: 1)
the Herceptin Adjuvant (HERA) trial [6. 7]. 2) the National
Surgical Adjuvant Breast and Bowel Project (NSABP)
B-31 tnal [8], 3) the North Central Center Treatment
Group (NCCTG) N9831 trial [8], and 4) the Breast Cancer
International Research Group (BCIRG) 006 trial |9, have
shown good results, whereby the hazard ratio of the
recurrence rate was about 0.5 even for HER2-positive pa-
tients who had a poor prognosis.

Though the cost of adjuvant trastuzumab treatment is
high, the National Institute for Health and Clinical Excel-
lence (NICE) in the UK has recommended adjuvant trast-
uzumab treatment for HER2-positive breast cancer patients
based on the 1-year follow-up data of HERA trial [6, 10];
however, no such recommendation exists in Japan, and
there have been no results of cost-effectiveness analysis
based on the 2-year follow-up data of the HERA tnal [7].

Therefore, this cost-effectiveness analysis (CEA) is de-
signed to examine the economic efficiency of adjuvant
trastuzumab treatment based on the 2-year follow-up data
of HERA trial 1o support societal decision-making.

Patients and methods
Economic analysis

To analyze the cost-effectiveness of adjuvant trastuzumab
treatment compared with observation alone, we used the
Markov model by which the most common clinical tran-
siions and health state transitions were simulated from
multiple data sources. The model was build by TreeAge
Pro 2006 (TreeAge Software, Inc, Williamstown, MA).
One Markov cycle length corresponded to | month,

We adopted a 3% discount rate per year for costs and
outcomes [11]. The discount-rate range for sensitivity
analysis was 0-6%. The time horizon was 50 years (i.e.,
600 Markov cycles), meaning that essenually all patiems
are considered as being dead.

The analysis perspective was that of health-care payers,
and we calculated only the direct medical costs by the
piece, because we were interested in the impact on the
medical costs of adjuvant trastuzumab therapy. Neither
indirect costs (work loss, etc.) nor direct non-medical costs
(transportation cost, etc.) were considered. The primary
result is indicated as the incremental cost per incremental
life-year-gained (LYG). We used the exchange rate of
€1 = JIPY 150.

Hypothetic patients

Patients eligible for the HERA trial with HER2-positive
breast cancer. who met the entry criteria, were considered

@ Springer

as hypothetic patients of this economic analysis. Their
median age was 49, and Japanese and node-negative pa-
tients were also included.

Based on the interim analysis of 2-year HERA follow up
in 2007 [7], we only compared the economic efficiency for
the l-year of trastuzumab group (initial dose 8 mp/kg,
maintenance dose 6 mg/kg, every 3 weeks for 1 year) and
the observation group (adjuvant or neoadjuvant chemo-
therapy only). The hazard ratio for the nsk of recurrence in
the l-year trastuzumab group. compared with the obser-
vation group, was 0.64 (95% confidence interval: 0.54-
0.76; P < 0.0001), which was subject to probabilistic sen-
sitivity analysis on the presumption of normal distribution
on the log scale.

Major assumption

It is unknown how long the effect of trastuzumab contin-
ues, because HERA data cover only a 2-year median fol-
low-up period. To take this uncertainty into account, the
cost-effectiveness of trastuzumab was calculated for three
hypothetic scenarios, with risk reduction continuing con-
stantly for 2 years (conservative scenario), 5 years (stan-
dard scenario), and 10 years (optimistic scenano). After
the end of the efficacy period of trastuzumab, the recur-
rence risk of the trastuzumab group is assumed to be equal
to that of the observation group.

The next hypothesis is that trastuzumab is used for
metastatic patients who have already been administered
trastuzumab as adjuvant therapy. According to an inguiry
survey of six Japanese leading hospitals participating in the
HERA trial, most clinicians reported that they treated
metastatic patients with trastuzumab after using it in an
adjuvant setting and continued its combination therapy
until a patient no longer responded to 3rd-line chemo-
therapy.

Patient weight may greatly influence the economic
analysis result by determining the dose of trastuzumab.
Japanese women, in their 50s, weigh an average of 54 kg.
We assumed a patient weight of 50-60 kg (two 150 mg
vials and one 60 mg vial) with a sensitivity analysis for
patients weighing 50 kg (two 150 mg vials) and 60-75 kg
(three 150 mg vials),

The assumed risk of recurrence during the first 5 years is
higher than that during the next 5 years. The exact change
of recurrence risk 1s not well defined. particularly not for
HER2-positive patients, We presumed the recurrence risk
after 5 years to be half that of the previous 5 years,
continuing for the patients’ lifetime [1]. This parameter
was also subject to sensitivity analysis.

Furthermore, trastuzumab-caused cardiac events, which
may affect Qol, are thought o be reversible [12. 13]; and
thus may not aftect life-year.
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Markov model and therapeutic strategy

Figure 1(a) shows our constructed Markov model. model-
ing the therapeutic strategy for metastatic patients recom-
mended by Hortobagyi [14]. as both hormone therapy and
chemotherapy until 3rd-line. followed by palliative care.
This Markov model mainly consists of four parts, “without
recurrence,” “local recurrence,” “metastatic recurrence,”
and “death,” which are split into some parts corresponding
to chemotherapy or hormone therapy stage.

Transition rate and mode] parameters were based on the
HERA tral [7]. and other published clinical tnals [3, 15—

19], (Table I(a)), Transition rate was calculated from

Fig. 1 (a) Markov model. All
patients starl in the “without

: (a)
recurrence.” Patients move 1o
an .dlcrnaln.c health state with
n pinh.uhllllv until they
reach “death.” Arrows indicate —
responsive

the passages from one state to
another. (b) Assumed process of
breast cancer treatment. The
white leners on a dark eclipse ocal
background meuan concrete
treatment. Al: aromatase
inhibitar, TAM: tamoxifen, LH-
RH: LHRH agonist, MPA
medroxyprogesterone acetate T:
trastuzumab, TAX: paclitacel,
VNB: vinorelbine, CAP.
capecitabine

percentages of events or median time 1o progression and is
assumed to follow a beta distribution in probabilistic sen-
sitivity analysis, The percentage of cardiotoxicity is 0.6%
(severe), 2% (symptomatic), and 3% (asymptomatic) [7].
Although in Fig. 1(a) the arrows of cach state to death were
not drawn, this transition rate, which is the probability of
death due 1o causes other than breast cancer, is considered
to be equal to the natural death rate in Japan.

We also postulated a standard therapeutic strategy
corresponding 1o each Markov state Fig. 1(b), by refer-
ring to the Japanese clinical practice guideline for breast
cancer and multiple experts’ opinions. In Japan, litle

cost-of-illness data exist; the treatment cost for
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Table 1 The parameters and costs of each stage

(a) Parameters

Transition rate

1-year trasmzumab group

‘Without recurrence’ o
‘Without recurrence’
Observation groip

‘metastatic recurrence’

‘local recurrence’

"Without recumrence’ (o ‘metastatic recurrence’

‘Without recurrence” 1o “local recurrence’

Both groups (after recurrence)

‘MetastasisA |l

g Bl

{1\

o’

AT ( hibitar)

‘MetastasisA2’

M, R

to

w "

B2" (LLH-RH agonist plus tamoxifen)
‘metastasisA3’ (second-line hormone therapy)

cr

(second-line hormone therapy)

M eLast A3

(110

i%C 1" (third-line hormone therapy)

‘MetastasisCl”
“MetastasisC2'
‘MetastasinC3’

L(1]
(s}

to

‘metastasisC2" (raswzumab plus wxane)
‘metastasisC3’ (trostuzumab plus vinorelbine)

‘metastasisC4” (trastuzumab plus capecitabine)

‘MetastusisC4" to "death’ (palliative)
‘Local recurrencel-3" to 'metastasis C1°
Background of patienty
Average age of patients
Hormone-recepior-positive
Premenopausal
Mastectomy of primary tumor
Cardiotoxicity
Severe congestive heart failure
Symptomatic congestive heart failure
Asymplomatic congestive heart Tuilure
Muajor assumplion
The efficacy period of trastuzumab (base-case. vears)
Patients weight (kg)
Patient age
Risk rutio of recurrence during the next 5 years
compared with first § years
Diseount rate
th) Costs

Adfuvant rrastuzimaak
Weight = 50-60 kg (first cycle)
Weight = 50-60 kg (after second manth)
Weight < 50 kg (first cycle)
Weight < 50 kg (after second month)
Weight = 60-75 kg (first cycle)
Weight = 60-75 kg (after second month)
Without recurrence (until 5 vears)
ER positive and premenopausal patients {until 3 years)

ER positive and premenopausal paticnts (after 3 years)
ER positive und
ER negative patients

| patients

0.004483
0.001296

(L0066
0001737

o.oToe
007413
01091
0.1091
0.1591
0.09558
016674
013191
0.1091
0.008478

S0
0.5
(.85
0.5

0.006
0.02
003

5
50-60
50
05

03
Treatment

Trastuzumab (L.D; 8 mg/kg)
Trastuzumab (6 mp/kp/3 weeks)
Trastzumab (LD 8 mpfkg)
Trastuzumab (6 mgfkg/3 weeks)
Traswiurnab (L.D: 8 mg/hkg)
Trastuzumab (6 mefkg3 weeks)

Leuprorelin (375 mg/4 weeks),
tamoxifen (20 mg/day)

Tamoxifen (20 mg/day)
Anastrozole (1 mg/day)

Follow-up", annual
mammography,

Source

-4

13

14

Expens’ opinion
Expens’ opinion
Experts’ opinion
i

15

16

Experts’ opinion
17

3]

Cost (TPY)

300,000
280,000
250,000
240,000
350,000
350,000

70,000

16,0041
22,000
700

Unit

per month
per month
per month
per month
per month
per month

per month

per month
per muith
per month
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Table | continued
Withour recurrence (ufter 5 years)
All patiznts Annual follow-up and mammuography 400 per month
Lacal recurrence
Surgery Muasiectomy or resection RO, 000 per event
Local recurrencel (until § years) Exemestane (25 mg/day) 51,000 per month
Local recurrence2 (unnl 5 years) Leuprorelin (3,75 mg/4 weeks), tumoxifen (20 mg/day) 70,000 per month
Local recurrenced (until 5 yeary) Only follow-up 700 per month
All patients (afier 5 years) Annual follow-up and mammography 400 per month
Metastanic recurrence
MetastasisA | Exemestane (25 mg/day) 51,000 per month
MetasiusisAZ Tamoxifen (20 mg/day) 45,000 per month
MeotastasisAJ Medroxyprogesterone (800 mg/day) 77,000 per month
MetastasisB1 Leuprorelin (3,75 mg/4 weeks), tmoxifen (20 mp/iday) 70,000 per month
MetastasisB2 Medroxyprogesterone (800 mp/day) 77,000 per month
MetastasisCl (weight = S0-60 Kg; first month) Trastuzumab (L.D: 4 m;!lts. 2 mgfkg/week), 600,000 per month
paclitaxel (80 mg/ m)
MetastasisCl (after second month) Traswzumab (2 mghkg/week), paclitaxel (80 mg/ m') AR0,000 per month
MetastasisC2 (weight = S0-60 kg) Trastuzumab (2 mg/kg/week), vinorelhine (25 mg/m®) 370,000 per month
MetastasisC3 (weight = S0-60 kg) Trastuzumab (2 mp/kgtweek), capecitabine (1200 mg/day) 340,00 per month
MutastasisC4 Palliative care 1,100,000 per event
Bone metustasis Pamidronate (90 mg/4 weeks) TO1KK) per month
Adverse even! (cardivtoscity)
Severe congestive heart fuilure 810,000 per event
Symptomatic congestive heart fuilure 170,000 per event
Asymplomatic congestive heart failure 40,0000 per event

metastatic patients is unknown, so we calculated the sum
of each treatment cost in constructing (s Markov model
and estimated only direct medical costs based on the per
piece Japanese drug tarifl and reimbursement schedule,
(Table 1 (b)). This included the cost of supportive care
(anti-emetic agents [22], etc.), heart monitoring, routine
follow-up [21]. diagnostic imaging. blood tests, and so
on. In the probabilistic sensitivity analysis, all cost datw
were modeled as normal distributions with the base-case
value as the mean.

Results
Cost effectiveness result

The cost-effectiveness analysis compared the |-year trast-
uzumab group with the observation group (Table 2). The
ICER of the standard setting (5 years efficacy and 50~
60 kg) was JPY 2,740,000 (€18,000) per LYG. The cal-
culation results of other scenario ICER  were
JPY 1,920,000 (€13.000) and JPY 1,080,000 (€7,200) per

We assumed coefficient of varistion was 0.4 that was arbitrary value but chosen to give s quite large standard deviation based on A. Brigas. [20]
(1) 4-month intervals for 2 years, (2) G-month intervals for 2-5 years,(3) armually after $ years based on the follow up guideline by ASCO [21]

LYG for the period of trastuzumab efficacy, respectively.
of 10 years (a somewhat optimistic scenario), and
throughout the life time (aptimistic scenario).

The ICER becomes higher, however, with increased
patient weight. At the 60-75 kg weight class, which is
heavier than the standard class. the ICER changed from
IPY 2,300,000 (€15,000) to JPY 7,400,000 (€49,000) for
differing trastuzumab efficacy periods (5 to 50 years) and
at 50-60 kg. which is a lighter class, ranged from
JPY 1,500,000 (€10.000) to JPY 5,100,000 (€34,000).

Sensitivity analysis

The most influential parameter was the period of trast-
uzumab efficacy. The results are shown in Fig. 2 for every
weight class; and when trastuzumab efficacy continues for
more than 2 years, the ICER was less than JPY 7,500,000
(€50,000) for any weight class. Other one-way sensitivity
analyses for parameters (discount rate, recurrence rate,
cardiotoxicity costs, and terminal costs), showed little
change. Among them, however, the discount rate was the
most influential parameter, and all the results of sensitivity
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Table 2 The result of cost-effectiveness analysis und sensitivity analysis

() The result of cost-effectivess analysis (weight = 60 kg)

L0 E AC/AE (ICER)
Observation ¥7.900,000 12,46
Trastuzumahb (conservative) ¥11,500,000 13.06 ¥6,000.000 €40,000
Trastuzumab (standard) ¥11.200,000 13.70 ¥2,600,000 €17,000
Trastuzumab (optimistic) ¥10,900,000 14.10 ¥1.800,000 €12.000
(b) The relationship between weight class and efficacy period of trastuzumab
Weight ¢lass
Efficacy penod of trastuzumab less than 50 kg S0-60 kg 60-75 kg
2 years ¥5,100.000 ¥6,000,000 ¥7.400,000
(Conservative) €34,000 €40,000 €49,000
5 years ¥2,200.000 ¥2,600,000 ¥3,300,000
(Standard) €15,000 €17.000 €22,000
10 years ¥1.500,000 ¥1.800,000 ¥2,300,000
(Optinuistic) €10,000 €12,000 €15,000
¥10,000,000 S percentile and 95 pereentile for incremental costs were
I IPY 900,000 (€15.000) and JPY 5,550,000 (€28.000).
¥8,000,000
¥B,000,000 L —_—
) Discussion
¥7,000.000 | 50kg  —
WED00:000: + ! _:::g :_ In .Ilap:m. as with other de?'clnpcd ;numrics, the serious
—_— i social problem of burgeoning medical costs, caused by
¥5.000 000 |l rapid aging and the evolution of healthcare technology
o | ]I prompts us to consider the efficiency of new expensive
| healthcare technology.

¥3,000.000

¥2,000.000

¥1,000.000 +

¥ dsiis
-1 W0 5 20 25 30 35 40

afficacy period of trastuzumab

45 B0

Fig. 2 Uncertdinty of cost-effectiveness analysis. The relation
between ICER and efficacy period of trastuzamab by weight class

analyses in the standard scenario were less than
JPY 5,000,000 (€33,000).

The ICER was changed o ¥4,700,000 (€31,000),
¥1,900,000 (€14,000). and ¥1.300,000 (€9,000) per LYG
for the period of trastuzumab efficacy, respectively, of 2, 5,
and thel0 years, based on the l-year follow-up data [6].

The acceptability curve of the standard setting is shown
in Fig. 3(a), and the probability that the ICER of I-year
trastuzumab was less than JPY 5.400,000 (€36,000) was
above 95%. Figure 3(b) shows the incremental cost-effec-
tiveness plane and the 5 percentile and 95 percentile for
incremental LYG were estimated to be 0.77 and 1.65. The

Q Springer

For metastatic patients, the trastuzumab ICER was
estimated as £19,000 (monotherapy) and £37,500 (combi-
nation) by NICE, which recommended both trastuzumab
monotherapy and combination therapy based on this eco-
nomic evaluation [23]. Furthermore, NICE issued the
guidance recommending trastuzumab as a treatment option
based on the 1-year follow-up data of the HERA trial [10].
They estimated that the ICER of |-year trastuzumab was
£18,000 per additional QALY ranging from £16,000 to
£33,000,

NICE suggests that the ICER threshold should be
£20.000 to £30,000 (=JPY 5,000,000-JPY 7,000,000) per
QALY. In the US, $50,000 or $100,000 per QALY is often
used as the threshold. In Japan, no cost effectiveness
threshold for treatment has been determined: however. it is
thought that the values of the NICE's thresholds are
acceptable, because of the similar econorme and medical
environments in UK and Japan.

In US trials, weekly adjuvant trastuzumab therapy had an
ICER of US$ 18,970 per QALY [24] and USS 39,982 per
QALY [25] estimating from the joint analysis (NSABP B-31
and NCCTG N9831 trials) [8]. Both papers also conclude
that adjuvant trastuzumab is cost-effective. It confirms that
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Fig. 3 (n) Accepuability curve for I-year trastuzumab versus
observation in a standard setting (5 years of efficacy and 50-60 kg)
simulated 10,000 times (b) Incremental cost-effectiveness plane for
trastuzumab versus observation alone

the conclusion is consistent between the HERA trial and the
Joint analysis-based economic evaluation,

We calculated the ICER based on the 2-year follow-up
data of the HERA trial in this analysis, although other cost-
effectiveness analyses of trastuzumab were based on 1-year
follow-up data. We had difficulty showing the exact ICER
value and predicuing the long-term prognosis for the
trastuzumab patients” group, which greatly influences the
result of this economic evaluation, The results of other
large trials, B31/N9831, show that the hazard ratio in the
third or fourth year is nearly equal to that in the first year
[8]. It is natural to assume that the efficacy of the HERA
regimen continues for at least an equivalent period. Thus,
we think the base case is 5 years. However, when trast-
uzumab efficacy continues at least for more than 2 years,

which i1s a conservative setting, the ICER is less than
JPY 7,500,000 (€50,000) for any weight class. There 1s
htle difference between LYG and QALY in oncology [26].
s0 we could conclude that the |-year trastuzumab treatment
15 cost-effecuve from this analysis, even based on 2-year
follow-up data.

The limitation of this result is that our endpoint is LYG
not QALY, because in Japan there are no HRQol. data for
breast cancer patients applied to our analysis, and we
decided it was better to use LYG than the QALY calculated
by foreign, not Japanese utility values. In addition, the
transition rates derived from published data and costs were
calculated by the construction of a standard therapy model,
not analyzed by using patient-level darta.

In this analysis we adopted the health-care payers’
perspective. When the perspective was changed to a soci-
etal one, the indirect costs of the trastuzumab group were
higher than those of the control group in the first yearly
period of trastuzumab therapy. But considering that the
expected value of incremental effectiveness is more than
| year, the indirect costs of the trastuzumab group were
lower, as a whole,

It is important to analyze not only the cost-effectiveness
but also the budget impact. We considered the incremental
cost of |-year trastuzumab treatment as JPY 2,000,000-
4,000,000 (€13,000-26.000) from Table 2. Then, by esu-
mating the number of new breast cancer patients per vear (o
be 40,000, of which 20% are HER2-positive, the total
incremental cost was JPY 16-32 billion (€105-210 mil-
lion), if all the HER2-positive patients were treated by
trastuzumab.

In the Finland Herceptin (FinHer) trial [27], 9 wecks of
trastuzumab injections yielded a hazard ratio equivalent to
that of other studies in which trastuzumab was adminis-
tered for 1 year. We cannot conclude that 9 weeks of
injections is optimal from the FinHer trial, because it in-
cluded fewer patients (N = 232). But this RCT showed a
noteworthy result. If the efficacy of @ weeks of injections is
nearly equal to that of 1-year injections, 9-week treatment
would be more cost-cffective as well as provide greater
patient convenience. However, the optimal period of
adjuvant trastuzumab treatment has not yet been decided.
At present, in the HERA trial, the comparison of |-year and
2-year treatments has not been demonstrated. When they
are available, the cost-effectiveness analyses will play an
important role in determining the optimized treatment
period.

The pnice of trastuzumab (¥78,074 (€520) per 150 mg
vial) in Japan is lower than that in the UK (£407 .40 (€650)
per 150 mg vial), which is less than that in other developed
countries. At the same time, the Japanese women's average
weight is less than that of westerners, and they have the
highest life expectancy rates in the world, Though NICE
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estimated the average cost per person as £24.600
(JPY 5,900,000) in the UK [10], our calculated cost is
IPY 3,390,000 (£14,000) in the standard setting. The Jap-
anese women have an advantage over westerners in cost-
effectiveness of adjuvant trastuzumab administration.

Based on the results of some RCTs and our economic
analysis, we can conclude that the |-year trastuzumab
adjuvant treatment is superior to observation only in terms
of the cost-effectiveness.

Acknowledgement  This study was performed as the Comprehen-
sive Support Project for Health Outcomes Research project (CSP-
HOR ) established by the Public Health Research Foundation (PHRF),
We thank the PHRF for the grant supporting our study.

References

I. Early Breast Cancer Trialists' Collaborative Group (EBCTCG)
(2008) Effects of cb herapy and | | therapy for early
hreast cancer on recurrence and 15-year survival: an overview of
the randomised trials. Lancet 365: 16871717

2. Slamon DJ, Clark GM, Wong SG et al (1987) Homan breast
cancer: correlation of relapse and survival with amplification of
the HER-2/neu oncogene. Science 235:177-182

3. Stamon 1M, Leyland-Jones B, Shak § et al (2001) Use of che-
motherapy plus & monoclonal antibody agaimst HER2 for meta-
static breast cancer that overexpresses HER2. N Engl ] Med
344783792

4. Marty M, Cognetti F, Maraninchi D et al (2005) Randomized
phase 11 triul of the efficacy and safety of trastuzumab combined
with docetaxel in patients with human epidermal growth factor
receptor 2-positive metastatic breast cancer administered as first-
line treatment: the M77001 study group. J Clin Oncol 23:4265-
4274

5. Osoba D, Slamon D), Burchmore M et al (2002) Effects on
guality of life of combined traswzumab and chemotherapy in
women with metastatic breast cancer. J Clin Oncol 20:3106-3113

6. Piccart-Gebhart MJ, Procter M, Leyland-Jones B et al (2005)
Trastuzumab after adjuvant chemotherapy in HER2-positive
breast cancer. N Engl ] Med 353:1659-1672

7. Smith 1, Procter M, Gelber RD et al (2007) 2-year follow-up of

trastuzamab  after adjuvant chemotherapy in HER2-positive
breast cancer: a randomised controlled trial. Lancet 369:29-36

- Romond EH, Perez EA, Bryant J et @l (2005) Trastuzumab plus

adjuvant chemotherapy for operable HER2-positive hreast cun-

cer. N Engl J Med 353:1673-1684

Slamon D, Eiermann W, Robert N et al (2006) BCIRG D06: 2nd

interim analysis phase Il randomized tnal comparing doxorubi-

cin and cyclophosphamide followed by docetaxe! (AC — T) with
doxorubicin and cyclophosphamide followed by docetaxel und
trastuzumab (AC — TH) with docetaxel, carboplatin and trast-
uzumab (TCH) in Her2 neu positive early breast cancer patients.

Breust Cancer Res Treat 100(Sup. | j:absir 52

10, National Institute for Health and Clinical Excellence (2006)
Trasuzamab for the adjuvant treatment of early-stage HER2-
positive breast cancer.

o

©

&) Springer

18,

.

. Weinsiein MC. Sicgel JE. Gold MR et al (1996) Recommenda-

tons of the panel on cost-effectiveness in health and medicine.
JAMA 27612531258

- Ewer MS, Vooletich MT, Durand JB et al (2005) Reversibility of

tragtugumab-related cardiotoxicity: new insights based on clinical
course and response 1o medical treatment. J Clin Oncol 23:7820-
el

Suter T™, Cook-Bruns N, Barton € (2004) Cardiotoxicity asso-
ciated with trastuzumab (Hercepting therapy in the treatment of
metastatic breast cancer. Breast 13:173-183

- Hortobagy) GN (1998) Treatment of breast cancer. N Engl I Med

339:974-984

- Moundsen H. Gershanovich M. Sun Y et al (2001) Supenor

efficacy of Letrozole versus Tamoxifen as first-line therapy for
postmenopausal women with advanced breast cancer: resulls of o
phase 111 study of the imemational Letrozole breast cancer group.
J Clin Oncol 19:2596-2606

. Klijn IG, Blamey RW, Boccardo F et al (2001) Combined

tamoxifen and luteinizing hormone-releasing hormone (LHRH)
agonist versus LHRH ag alone in pausal advanced
breast cancer: @ meta-analysis of four randomized trials. ] Clin
Omeol 19:343-353

. Tai M, Sacki T, Aogi K et al (2005) Late phase Il clinical sudy

of vinorelbine monotherapy in advanced or recurrent breast
cancer previously treated with anthracyclines and taxanes. Jpn J
Chin Oncol 35:310-315

Fumoleau P, Largillier R, Clippe C et al (2004) Multicentre.
phase 1T swudy evaluaung capecitabine maonotherapy in patients
with anthracycline- and taxane-pretreated metastatic breast can-
cer. Eur T Cancer 40:536-542

. Le MG, Arriagada R, Spielmann M et al (2002) Prognostic fac-

tors for death wfier an isolated local recurrence in patients with
carly-stage breast cancer. Cancer 94:2813-2820

Briggs A (2001) Handling uncertainty in economic evaluation
and presenting the results. In: Drummond M., McGuire A (eds)
Economic evaluation in health care: merging theory with prac-
tice. Oxford university press, Oxford

21. Smith TJ, Davidson NE, Schapira DV et al (1999) American

Society of Clinical Oncology 1998 update of recommended
bhreast cancer surveillunce guidelines, § Clin Oncol 17:1080-1082

. Kris MG, Hesketh PI, Somerficld MR ¢t ul (2006) Amencan

Society of Clinical Oncology guideline for antiemetics in
oncology: update 2006, 1 Clin Oncol 24:2932-2947

. National Institute for Health and Chimeal Excellence (2002)

Guidance on the use of trastuzumab for the treatment of advanced
breast cancer

. Liberato NL, Marchenti M, Barosi G (2007) Cost effectiveness of

adjuvant trastuzumab in human epidermal growth factor receptor
2—pasitive breast cancer. 1 Clin Oncaol 25:625-633

Kurian AW, Thompson RN, Gaw AF et al (2007) A cost-effec-
tiveness analysis of adjuvant trustuzumab regimens in ecarly
HER2/neu—positive breast cancer. J Clin Oncol 25:634-641

. Tammy TO (2004) Cost-cffectiveness versus cost-utility analysis

of interventions for cancer: does adjusting for health-reluted
quality of life really matter? Value in Health 7:70-78

Joensuu H, Kellokumpu-Lehtinen PL. Bono P etal (2006)
Adjuvant docetaxel or vinorelbine with or without trastuzumab
for breast cancer. N Engl J Med 354:809-820



Jpn J Clin Qneal 2008 38¢11)7458-754
doe: 101093 yreobon 10

A Questionnaire Survey of Physicians’ Perspectives Regarding
the Assessment of Chemotherapy-induced Peripheral
Neuropathy in Patients with Breast Cancer

Katsumasa Kuroi', Kojiro Shimozuma?, Yasuo Ohashi®, Ayano Takeuchi’, Toshihiko Aranishi®, Satoshi Morita®,
Shozo Ohsumi®, Toru Watanabe®, Stacey Bain’ and Frederick H. Hausheer’

'Depantment of Surgery, Division of Clinical Trials and Research, Tokyo Metropolitan Cancer and Infectious Disease
Center Komagome Hospital, Tokyo, “Department of Biomedical Sciences, Laboratory of Health Services Research,
College of Life Sciences, Ritsumaikan University, Shiga, *Department of Biostatistics, School of Public Health,
University of Tokyo, Tokyo, ‘Department of Biostatistics and Epidemiology, Yokohama City University Medical
Center, Minami-ku, Yokohama, “Department of Breast Oncology, National Hosp Organization Shikoku Cancer
Center, Ehime, ®Hamamatsu Oncolagy Center, Shizucka, Japan and "BioNumrik Pharmaceuticals Inc,

San Antonio, TX, USA

Recewed June 20, 2008; accepted August 30. 2008 published onling Oclober 8. 2008

Objective: Since there is now growing interest in the incorporation of patient-reporied
outcome measures in cancer clinical trials, a patienl-based gquestionnaire, the Patient
Neurotoxicity Questionnaire (PNQ) was developed to quantity the symptoms and severity of
chematherapy-induced peripheral neuropathy (CIPN). The aim of this study was to avaluate
the physicians’ perspectives regarding the utility and diagnostic value of PNQ.

Methods: A questionnaire was sent to 61 physicians who participated in a Phase lll random-
ized trial of adjuvant chematharapy in breast cancer (AC followed by taxane versus taxane
alone) that used the PNQ to assess CIPN,

Results: Forty-seven out of 61 physicians (77%) responded. The majority considered neuro-
sensory symptoms the diagnostic hallmark for CIPN and most regarded interference with
activities of daily living (ADLs) as definite justification for treatment modifications. For neuro-
sensory disturbance, the majority of physicians indicated that Grade D severity (moderate to
sevaere symploms interfering with ADLs) should result in treatment postponement and Grade
E severily (severe symploms praventing most ADLs) should result in treatment discontinu-
ation. Similarly, for neuromotor disturbance, over half of the physicians replied that Grade C
[moderate symptoms not Interfering with ADLs), D and E severity should result in dose
reduction, treatment postponement and treatment discontinuation, respectively. Eighty-four
percentage of the physicians reported that the use of the PNQ was helpful in the diagnosis
and assessment of patients at risk of CIPN.

Conclusions: The PNQ appears to be a useful instrument for the diagnosis and grading of
CIPN, as well as for clinical decision-making regarding treatment maodifications secondary to
CIPN,

Key words newropating — chematherapy — pattent-reported ottcome — questionttaire — breast cancer

INTRODUCTION platinum compounds, taxanes and vinea alkalowds (1-3)
Besides compromising a patient’s quality of life (QOL}, it
can result in chematherapy dose reduction, treatment post-
ponement or treatment discontinuation, as no standard
therapy exists for the prevention and treatment of CIPN (2—
4). Unul now, physician-based instruments such as the

Chematherapy-induced peripheral neuropathy (CIPN) is a
common und serious clinical problem that affects many
patients receiving chemotherapy with agents such as
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Orgamization (WHO) classification have been most widely
used to assess CIPN (2,5-7). However, the symptoms and
severity of CIPN are largely subjective in nature, so that
diagnosis and grading are not always straightforward,
Furthermore, the absence of a universally recognized stan-
dard for quantfying CIPN symptoms makes comparisons
among published studies of CIPN difficult, More impor-
tantly, current evidence suggests that physician-based assess-
ments under-report the meidence and seventy of CIPN (8—
10), Therefore, the development of a new and reliable
method for the assessment of CIPN would represent an
important medical advancement not only for cancer patients
but also for health-care providers involved in s diagnosis
and management

Given the foregoing, there is now growing interest in the
incorporation of patient-reported outcome (PRO) measures
wn cancer chimical trials (11), and recently a patient-based
questionnaire, the Patient N wwicity Questic ire (PNQ)
was developed 1o quantify the symptoms and severity off
CIPN (2). A Phase [l randomized nal of adjuvant chemo-
therapy in breast cancer, the National Surgical Adjuvant
Study of Breast Cancer (N-5AS BC) 02 (AC followed by
taxane versus taxane alone), demonstrated that the PNQ is a
reliable, sensitive and responsive instrument for assessing
CIPN (9,12,13). In this survey, we aimed to obtain and
evaluate the perspectives of the physicians who participated
i the study mentioned, regarding their experience with the
PNO in Japan, using a questionnaire

PATIENTS AND METHODS
Parirnt NEUmamoxiemy QUESTIONNAIRF

The PNQ 15 a simple self-admimistered instrument designed
and developed by BioNumerik Pharmaceuticals, Ine, with
imput from the US Food and Drug Administration (FDA), It
camprises specific questions designed to obtain clinically
relevanmt and quanufiable CIPN diagnostic information
direetly from the patient, regarding the incidence and sever-
ity of subjective CIPN symptoms (e.g. tingling, pain and

Tuble 1. Patient neumtoxicity questioniuine

Jpn S Clin Oneol 2008:38¢11) 749

numbness) (2) (Table 1), It is also designed to make a clear
delineation between no interference and interference with
defined activities of daily living (ADLs) This demarcation
falls between Grades € and D, and corresponds to the
absence (Grade C or less) or presence (Grade D or higher)
of neurosensory or neuromotor symptoms that mterfere with
ADLs, In addition, patients with Grades D or E are asked 1o
identify which activity or activities are interfered with as a
result of therapy.

A Japanese translation ( from the original English) has
been developed using forward and backward translation with
review by several oncologists, neurologists and linguistic
experts who are fluent in both English and Japanese (9).

SURVEY Q! JIESTIONNAIRF

The questionnaire (available from the Comprehensive
Support Project for Oncology Research, CSPOR and
Comprehensive Support Project for Health Outcomes
Research, CSP-HOR, http:/www.csp.or,jp/) was developed
through discussions with an expert panel that included
experienced breast oncologists and social scienusts. First,
cach respondent was asked o check or otherwise indicate all
speeific patient-reported symproms that hesshe, as a clinician,
believed were conclusive for the diagnosis of CIPN. These
svmptoms included numbness, tingling, burning pain, pain,
discomfort. pins and needles, The respondemis were then
asked 1o adentify the patient-reported PNQ grade and
physician-reported NCI-CTCAE grade that would lead them
10 u decision w continue, postpone, discontinue or modify
the dasc of chemotherapy. They were also asked whether
they considered Grade C neurotoxicity clinmcally sipnificant,
whether the PNQ would be helpful in the management of
patients at risk of CIPN, and whether the list of ADLs
located in the bottom portion of the PNQ was adequate
Finally, the charactenstics of the respondents were assessed
by 11 questions about age. gender, spectalty, board certifica-
ton, clinical experience as o breast oncologist, number of
breast cancer patients diagnosed in the hospital per year,

A H (
lem | | have nn I have mild tngling. plain
numbness, pain, or  or numbness in my lands
ungling i my or feet. This does not
hands or feet interfen with my
Activities living
ltem 2 1 have ne weakness | have mild weakness i

momy arms or legs my amis or legs. This
does not interfere with my

nctivities of daly hving

T have minderate tingling, pam
ur numbness in -y hands o
feer. This does non inerfers
with my activities of daily

I have moderate weakness i
iy arms o legs. This does
nol interfere of my activities

n E

T have maoderie W severe
tinglimg, pam or numbress m
my hands or feet. This
terferes with my activities
of iaily hiving

I lave savere tingling, pain of
mumbress inomy hands o
feet lt-completely prevents
me from doing most
activities

I have modetate 10 severe
wizkness in my arms or legs
This interferes with my
activities al daily living

I have severe wedkness in my
arms or fegs: It complerely
prevents me fom doing muoss
acuvitics

Additional information on speeific acuvites of daly hiving that were affected in patients answenng D or E

Button clothes, use a spoon, use a knife, use &

fork, uther eating utensils, open doors, put in of remove contict lenses, dial of use 4 touch tone telephones, openite 4 remete comtol, fasten huckles, sleep,
chmb stairs, type on a keyboard, write, wilk, put an jewelry, knit, sew, work, tie shozs. drive. The patient s requested ta specify in the space. Il activities

of importance to her-him have been mterfered 28 a resalt of thesapy.
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climeal expenence of CIPN, chimcal expenence of neuro-
logical disorders other than CIPN, availability of an on-site
neurologist, the cooperative framework of the neurologist
and confidence with CIPN management.

PARTICIPANTS

We selected 61 higher acerues who participated and actually
treated patients in N-SAS BC 02 as potential respondents
The endpoints of N-SAS BC 02 included the prospective

assessment of health-related QOL as well as validation of

the PNQ in breast cancer patients receiving neurotoxic and
non-neurotoxic freatment (9,12,13). The assessment was
made at basching, 3, 5. 7 and 12 months affer starting adju-
vant chemotherapy in the first 300 pauents enrolled, and the
instruments were directly sent to CSPOR data center by
the patient without checking by her physician and nurses.
The clinical research coordinator could check the omission
of recording, however, the result of these assessments was
kept from the physician. In N-SAS BC 02, the questionnaire
completion rate was more than 90% ot any assessment pornt
(12,13),

It June 2006, the questionnaire was mailed with a cover-
ing letter explaining that this survey was confidential and
anonymous, Consent to parlicipate was indicated by the
completion and return of the questionnaire. A second survey
was mailed to physicians wha had not returned the guestion-
naire within 2 weeks of the mitial maling. This study was
performed according o the ethical guidelines for epidemio-
logical research  (hup: /www.mhlw.go jp/general seido
kouser/i-kenkyu/sisin2 html )

DAty ANarysis

The chi-squared test, Fisher's exact test and the Kruskal—
Wallis test were performed using IMPT, and P values less
than 005 were considered stabistically sipnificant,

RESULTS
Supvey Particieants

Forty-seven of the 61 physicians (77%) responded (36% at
first survey, 64% after second survey) (Table 2). The median
age of the respondents was 47 vears (range, 34—66). The
mjority was surgeons working at o cancer center or core hos-
pitul and was also experienced breast oncologists. The median
duration of experience in breast oncology was 15 vears (more
thun 10 years in 53% of respondents), and 67% were special-
ists certified by the Japanese Breast Cancer Society. All physi-
cians had experience in the diagnosis and management ol
CIPN, and hall of them had expenence with peripheral neuro-
pathy of differing etiologies. There was no full-time neurol-
ogist in 61% of the hospitals. and 91% of phvsicians telt
insecure about the diagnosis and management of CIPN

87

Axswins REcaromu Symrtums of CIPN

As shown in Fig. |, numbness ( 100%), aogling (74%), pam
(58%) and weakness (65%) were rated as symptoms conclus
e for the diagnosis of CIPN by the majonity of physicians.
nther symptoms such as burning (39%). discomfort (22%)
and pins and needles (30%) were considered less significant
The majority ol physicians selected numbness (61%),

Table 2. Responders’ charnctensicy
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chimotherapy-induced peripheral neuropathy (CIEN (= 46} Respondents
were ahle 1o choose more than e answer
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sions sccording to gualitulive symplums of CIFN. Respondents were able to choose imore thun one arswer Reduce, continie treal-

ment, however, reduce the chemotherapy duse level, Pastpone, posipone reatment uniil the patient’s symptoms improve: Discontinue. discoatmue treatment

impaired ability to walk (57%) or pain (32%) as reasons for
U dose reduction (Fig. 2), Similarly, the majority of phys-

icians indicated that they would postpone chemotherapy if

patients had impaired ability to walk (61% ). puin (61%) or
impaired ability o clumb stairs (54%). As reasons for treal-
ment discontinuation, almost all selected impaired ability to

wilk (96%) and ¢himb stairs (87%), and the mgonty of

physicians selected impared ability to dress 163%), work
(61%) ur cal (52%)

Dy cisions RecarnmG TREATMENT MODINCATIONS AcCORDING
ooy Sevyrry or CIPN

When asked about the treatment modifications according to
the PNQ grade for neurosensory or neuromotor disturbance,
no physician considerced continuation of treatment withoul
modification acceptable at Grade D or E (Figs 3 and 4), For
NEUTOsensSOry l‘h.\turh.un::, OpInmons as o when 0 reduce the
dose were divided between Grades C (42%) and D (44%),
while the majority of physicians indicated that Grade D
severity should result in treatment postponement (62%) and
Grade E severity should result in treatment discontinuation

(73% ). Similarly, for neuromotor disturbance, over half of

the physicians replied that Grades C (54", D (57%) and |
(57%n) severity should result in dose reduction, treatment
postponement and tremtment discontinuation, respectively
These results were not significantly affected by board certifi-
cution or by duration of breast oncology experience. except
for discontinuing ol treatment by sevenity of neuromotor dis-

turbance. When the correliation between the PNQ grade of

neuromotor disturbance and the decision to discontinue treat-
ment was analyieed in terms of duration of oncology expen-
ence. a significantly higher proportion of physicians who
had more than 10 years experience in breast oncology
selected Grade E compared with those who had less expen-
ence i breast oncology (Orades C, D and E: 4, 25 and 70%

%)
80
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40 Grade B
10 8 Grade C
20 8 Grade D
10 l mGrade E
o - -
Connnue Reauce  Postpone Dscontinue
(n=45) (n = 45) {n = 45) (n=485)

Figure X Tremment decisions acconding 1o Patient  Neurotoxieity
&

sma. The highes grade leading
owest grade leading to a decisuwm

Quiestionnarre prades lor peuroseny

tiv a decision wv continue and the

was recordéd where
mulliple raponses were obtangd Continue. continue treatment withouwt
vel. Reduce, con-

muherspy dine level, Pospone

reduce the dose or to postpone o disconiinue treatim

postponement o medification of the chomotherpy dose

tinue treatment, however, reduce the ¢t

mtpone treatment until the patient’s symproms inprove; Discontimue
oy I

discomtinue reatment

-

among the former; 0, 63 and 37
vely, P < 0.05)

Regarding NCI-CTCAE grades, all physicians considered
I approprigte o contnue treatment (10 the severnity Lll'scL'n-sur‘\-I
or motor neuropathy was Girade 1, and none opted to discon-
tinue treatment when the severity of sensory or motor neuro-

pathy was Grade 1, or 2 (Fig. 5). When the severity off

sensory or motor neuropathy was Grade 3. 7% of physi-
crans chose 10 postpone treatment, and when it was Grade 4,
the majority selected to discontinue treatment (87% in
sensory neuropathy and 91% 1n motor neuropathy). These
results were not significantly affected by board certification,
or by duration of breast oncology experience (data not
shown),

& among the latter, respedt-
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1 many cases, but also with the lack of standar-
dized assessment methods for CIPN
In ral, the most common featu

dominantly sensory distal neuropathic

addition, some of respondents indicated that Grade €

of CIPN are pre-

: CIPN

predict the occurtence of more sev

pioms, includ

mixture of paresthesia ond dysesthessa. and complaints
described as burming, numbness, tingling and shooting pains,
DISCUSSION tymcally in a glove-and-stocking distribution. Motar neuropa-

thy is not well recogniz

1 and is helieved to be much less

This survey demaonstrated that
common than s

physicians were not confident sory nearopathy (1.14). The majorty of
wysicians were not confiden : b
physicians involved in this survey considered neurosensory

symptoms to be the diagnostic hallmark for CIPN. In additon,

(%) decistons in favor ol dose reduc nent postponement

80 of treatment discontinuation were predominantly due to the

presence of impaired ability o perform ADLs such as

m walking, ¢limbing stairs, dressing, working and cating. These

40 2 Grade A results support the appropriateness of using interference with

ADLs as the demarcation between PNQ Grades C and D, and

30 eds demonstrate the mportant role a Pil[lL“.H-'l"‘.nL'l'l mstrument can

® Grade C * ) I

20 play in the diagnosis and assessment of the severity of CIPN
B Grade D as well as in weatment decision-making

0 l ® Grade E Until now, one of the most widely recognized physician-

o - - = based approaches used to assess CIPN has been the

Continue  Reduce  Postpone Discontinue NCI-CTCAE (210,15} However, this approach requires

(n = 44) (n=44) (n=44) (n = 44) both patient cooperation and skill on the part of physicians

o obtain essential diagnostic information regarding CIPN

From the viewpoint of the treating physician, the grading

scheme should be clinically meaningful, and sufficiently sen-
sitive, specific and reliable to detect CIPN. In this survey, all
physicians chose to continue treatment with or withoul dose

maodification 1f the PNQ grade wias Grade € or lowe

I nouroscnsory or neuromolor sy toms did not mterfere
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with ADLs. In contrast, they selected treatment modifications
such as reducing the dose, or posiponing or discontinuing
treatment, if the patient’s PNQ score was Grade D or E; the
grades correspond to the presence of neurosensory or neuro-
motor symptoms that interfere with ADLs, or that comple-
tely prevent ADLs, respectively. It 1s also important to note
that decision-making regarding treatment modifications by
PNQ grade was not affected by board certification or dur-
ation of breast oncology experience, barring one exception.
In this survey, the decision to discontinue treatment due to
neuromotor disturbance vaned by duration of hreast onco-
logy experience. Although we could not determine whether
this was due to the experience level itself or other factors,
these results agree with the main purpose behind the devel-
opment of the PNQ, which was designed o allow adequate
assessment of both the sevenity of symptoms and the degree
of functional impairment in patients at nsk of CIPN, In this
respect, the PNGQ appears to be suttable for use in decision-
making regarding treatment postponement, dose modification
and treatment discontinuation.

In the questions regarding making decisions about treat-
ment modifications based on NCI-CTCAE grading, the
results were similar to those obtained with the PNQ. Most
physicians chose to postpone or discontinue treatment if
sensory or motor neuropathy was Grade 3, and the great
majority of them selected to discontinue treatment if the
severity was Grade 4. The NCI-CTCAE ncuropathy cal-
egories range from Grade 0 (which includes the normal
range) to Grade 5 (death), where Grade 4 means life-
threatening or disabling. Tt is important to note, however,
that no specific ADLs are defined in the NCI-CTCAE
grading, and the diagnostic criterion of "interfering with
function, but not interfering with ADLs™ is ambiguous and
may be nterpreted inconsistently by physicians (2,
Morcover, the specific activities and levels of function that
are compromised are neither defined nor captured as part of
the NCI-CTCAE grading system. Interestingly, when several
grading scales for the assessment of CIPN were compared
by Postma et al. (3), interobserver agreement for the
National Cancer Institute of Canada-Common Toxicity
Criteria (NCIC-CTC) was the lowest. These investigators
compared four different grading scales (the NCIC-CTC,
Eastern Cooperative Oncology Group, WHO and Ajani
scales), and found disagreement between two neurologists on
at least one of these scales in 0% of the patient evaluations
(t.e. complete agreement on all grades of all scales was
noted in only 20% of patients). The overall percentage of
interobserver agreement on all CIPN grades ranged from 46
to 84%. Moreover, exact agreement on severe (Grade 3)
neurapathy using the NCIC-CTC was only 42%. indicating
that the evaluation eriteria and scoring are not interpreted in
the same manner by different examiners. The vanability
in determining CIPN grades using these scales indicates
that physictan-based mstruments can lead (o ambiguities
when deciding upon treatment modifications, NCIC-CTC
15 a grading scale similar to NCI-CTCAE, and thus,

Jpn d Clhin Oneol 2008:38¢11) 753

NCI-CTCALE may be subject to the same vanability and
resulting disadvantages.

The other available patient-based questionnaires might
include Functional Assessment of Cancer Therapy
(FACT)-Taxane, FACT&GOG-Nix (16,17). These instru-
ments are more discermng but contam questions that are not
specific for the assessment of CIPN. Moareover, they report an
overall numerical score that is the sum of several subscores,
ineluding neurosensory, neuromotor and autonomic symp-
toms, and do not define the demarcation or scoring of clini-
cally important functional impairment of ADLs (2) In
addition. no medical interpretation of functional impairment
of ADLs is provided by these mstruments. Importantly, CIPN
assessment should be practical and convenient for both
patients and health-care providers, and should not require any
invasive procedures or large amounts of time and resources
Lo perform (2,3.15), In this respect, the PN with its defined
list of ADLs appears to fulfill these criteria. [t also appears to
be acceptable to health-care providers, as most of the phys-
ietans involved in this survey considered 1t helpful in the
management of patients at risk off CIPN. In addition,
the breakpoint berween Grades C and D, in other words, the
absence or presence of interference with ADLs, was con-
sidered to be significant from the viewpomnt of physicians
treating patients at risk of CIPN, However, further studies
will be needed to address the question of whether PNQ Grade
C can predict the oecurrence of more severe CIPN

CONCLUSION

Tt 1s currently not standard practice in routine cancer care or
climical tnals to directly collect PROs including symptoms
of CIPN, or to use these data as a basis for clinical decision-
making, research conclusions or drug approval, However, the
PNQ appears to be a useful instrument with high acceptabil-
ity by physicians, not only for collecting information about
the symptoms and severity of CIPN, but also m making
decision regarding treatment modilications.
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