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Patients’ preferences for subcutaneous trastuzumab
versus conventional intravenous infusion for the
adjuvant treatment of HER2-positive early breast
cancer: final analysis of 488 patients in the
international, randomized, two-cohort PrefHer study
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Background: Patients with HER2-positive early breast cancer (EBC) preferred subcutaneous (s.c.) trastuzumab, deliv-
ered via single-use injection device (SID), over the intravenous (i.v.) formulation (Cohort 1 of the PrefHer study:
NCT01401166). Here, we report patient preference, healthcare professional satisfaction, and safety data pooled from
Cohort 1 and also Cohort 2, where s.c. trastuzumab was delivered via hand-held syringe.

Patients and methods: Patients were randomized to receive four adjuvant cycles of 600 mg fixed-dose s.c. trastuzu-
mab followed by four cycles of standard i.v. trastuzumab, or vice versa. The primary endpoint was overall preference
proportions for s.c. ori.v., assessed by patient interviews in the evaluable ITT population.

Results: A total of 245 patients were randomized to receive s.c. followed by i.v. and 243 received i.v. followed by s.c.
(evaluable ITT populations: 235 and 232 patients, respectively). s.c. was preferred by 415/467 [88.9%; 95% confidence
interval (Cl) 85.7-91.6; P < 0.0001; two-sided test against null hypothesis of 65% s.c. preference]; 45/467 preferred i.v.
(9.6%; 95% Cl 7-13); 7/467 indicated no preference (1.5%; 95% CI 1-3). Clinician-reported adverse events occurred in
202/479 (61.0%) and 245/478 (51.3%) patients during the pooled s.c. and i.v. periods, respectively (P < 0.05; 2 x 2 x?);
16 patients (3.3%) in each period experienced grade 3 events; none were grade 4/5.
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Objective: Medical oncology in Japan has a relatively short history, with specialist certification
starting in 20086, resulting in 867 certified medical oncologists as of 2014. Although the national
government has appointed 397 Designated Cancer Care Hospitals, little is known about the
actual situations of medical oncology services at these institutions.

Methods: Questionnaires regarding the presence of a medical oncology department, the
number of physicians in the department, the presence of certified medical oncologists and the
degree of the medical oncologists’ responsibilities for drug therapies in adults with solid cancers
were sent to all 397 institutions between 21 January and 1 May 2013.

Results: The response rate was 68.0%. Among the responses, 39.4% of the institutions had
medical oncology departments with a median of three physicians. Most of the medical oncology
departments were primarily responsible, as evaluated according to patient number, for the treat-
ment of limited disease categories. The medical oncologists were significantly more responsible
for molecular-targeted therapy than for chemotherapy in head and neck cancer or for cytokine
therapy in renal cell carcinoma. The wide variety of adverse events associated with molecular-
targeted therapy might have enhanced the roles of medical oncologists. As the proportion of
hospitals with a medical oncology department increased according to the number of certified
medical oncologists working at the institution, cultivating medical oncologists seems to be an
urgent task for advancing medical oncology in Japan.

Conclusions: The present study provides fundamental data for the future development of
medical oncology in Japan. The present study is to uncover the current situation of medical on-
cology in Japan.

Key words: medical oncology — drug therapy — Designated Cancer Care Hospital — questionnaire —
board certification

INTRODUCTION

Medical oncologists specialize in the diagnosis of cancer and
its treatment using drug therapies, including chemotherapy,
hormonal therapy, biological therapy and molecular-targeted
therapy, whereas an update definition is still proposed (1). This

medical field was established in the USA with the foundation
of the American Society of Clinical Oncology in 1964, fol-
lowed by the start of board certification in 1973. Many of the
European countries have also developed medical oncology in
similar styles with the emphasis on multidisciplinary team

© The Author 2014. Published by Oxford University Press. All rights reserved.
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healthcare professionals (2,3). On the other hand, the Japanese
Society of Medical Oncology (JSMO) was founded in 2002
and began certifying medical oncologists in 2006, resulting in
the certification of 867 medical oncologists throughout Japan
as of February 2014. Certificates are issued after the comple-
tion of training in medical oncology for at least 5 years, includ-
ing the completion of a 2-year training course complying with
the original or revised ASCO/ESMO program (4—6), followed
by document screening, including case reports for 50 patients
undergoing drug therapy as well as paper and oral examina-
tions; the average pass rate is ~60%. Because of its short
history, however, the majority of currently certified medical
oncologists have transferred from other fields of specialty,
such as pulmonology, gastrointestinal medicine or hematology.
Therefore, although certified medical oncologists are, in princi-
pal capable of using drug therapy for the treatment of patients
with any type of cancer, the reality of practice in this field may
differ from the ideology.

On the other hand, the government implemented the Cancer
Control Act in 2006, followed by the enforcement of a more
concrete act, the Basic Plans to Promote Cancer Control, to fa-
cilitate cancer control in Japan in response to an urgent nation-
wide petition addressed to the government (7). During these
processes, each local prefectural government reviewed appli-
cations from institutions and recommended several of these
hospitals to the Ministry of Health, Labor and Welfare; the
Ministry finally appointed 397 hospitals that met the defined
conditions of a Designated Cancer Care Hospital. Although
these hospitals are obliged to provide comprehensive medical
care for patients with cancer and for their families, their spe-
cialty is not necessarily limited to cancer. These hospitals are
distributed nationwide to provide cancer control throughout
Japan. Designated Cancer Care Hospitals are key institutions
in overcoming cancer and are expected to have a medical on-
cology department with chemotherapy specialists, ideally
JSMO-certified medical oncologists, who are capable of
treating patients with any type of cancer. However, little is
known about the actual situations of medical oncology depart-
ments in Designated Cancer Care Hospitals. Therefore, a
questionnaire-based investigation was conducted to elucidate
the current situations of medical oncology departments in
Designated Cancer Care Hospitals in Japan.

PATIENTS AND METHODS

A three-page questionnaire, along with a cover letter describ-
ing the purpose of the present study, was sent to all 397
Designated Cancer Care Hospitals. The questionnaire was
addressed to the ‘principal person in charge of cancer prac-
tice” at each institution. The first mailing was performed on 21
January 2013, with returns obtained from 203 institutions as
of 26 March 2013, at which time the second mailing was per-
formed for the remaining institutions. Finally, 270 institutions
had returned their answers as of 1 May 2013, resulting in a re-
sponse rate of 68.0%.

Jpn J Clin Oncol 2014;44(7) 633

The questionnaire asked questions regarding the presence
of a Department of Medical Oncology in the hospital, the
number of staff-physicians in the department if present, the
presence of JISMO-certified medical oncologists along with
their number, and the primarily, secondarily and tertiarily re-
sponsible departments, in terms of patient number, for the
use of chemotherapy, molecular-targeted therapy, hormonal
therapy and cytokine therapy for each of 21 specific cancers.
In the cover letter and questionnaire sheet, the Department of
Medical Oncology was defined as an internal medical depart-
ment responsible for the cross-sectional management of
non-organ-specific cancers. Also in the cover letter and ques-
tionnaire, only data exclusively limited to adult solid cancers
were requested. All replies were requested to include the
name of the institution and the responding person. At the
time of the questionnaire, the use of bevacizumab for
glioblastoma and ovarian cancer was available without gov-
ernment approval, whereas immunotherapy and molecular-
targeted therapy for melanoma were not available. The use
of pazopanib for soft-tissue sarcoma was approved in
November 2012 in Japan.

The data analysis used to uncover the role of medical oncol-
ogy departments was conducted using two methods. First, the
proportion of institutions in which a given department of the
institution was primarily, secondarily and tertiarily respon-
sible, in terms of patient number, for the use of a given thera-
peutic modality for each disease was calculated. The
proportions of institutions in which the medical oncology de-
partment was primarily responsible for different therapeutic
modalities, that is, cytotoxic, molecular-targeted, hormonal or
cytokine therapies, for a given disease were then compared
using a Student #-test, and differences with a P value of <0.05
(two-tailed) were judged as significant. Second, 18 out of
21 diseases (excluding extragonadal germ cell tumors, cancers
of unknown primary site and soft-tissue sarcoma) were further
classified into nine groups: (i) malignant brain tumors,
(ii) head and neck cancers, (iii) gastrointestinal and hepatobili-
ary cancers (including esophageal, gastric, colorectal, pancre-
atic and hepatobiliary cancers), (iv) lung cancers, (v) breast
cancer, (vi) gynecological cancers (including uterine cancers
consisting of cervical and endometrial cancers and ovarian
cancers), (vii) urological cancers (including renal, bladder,
prostate and testis cancers), (viii) skin melanoma and (ix)
hematological cancers (including lymphomas and myeloma).
Then, the numbers of categorized groups to which the medical
oncology department in a given institution was primarily re-
sponsible, in terms of patient number, for the use of chemo-
therapy or molecular-targeted therapy were analyzed.

RESULTS

PRESENCE OF MEDICAL ONCOLOGY DEPARTMENTS AND
JSMO-CERTIFIED MEDICAL ONCOLOGISTS

Overall, 107 of the 270 institutions (39.4%) had medical on-
cology departments, with a median of three physicians
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working in the department (ranging from 1 to 35). The distri-
bution of the number of physicians working in the department
is shown in Fig. 1. Overall, 156 of the 267 institutions
(58.4%; three institutions did not answer this specific ques-
tion) responded that they had currently employed
ISMO-certified medical oncologists, with a median of one
certified medical oncologist working in the department
(ranging from 0 to 24). When limited to institutions with
medical oncology departments, 92 of the 107 institutions
(86.0%) had employed JSMO-certified medical oncologists,
with a median number of 2 (ranging from 0 to 24). The pro-
portions of institutions with medical oncology departments
according to the number of JSMO-certified medical oncolo-
gists are shown in Fig. 2.

No.of
institutions Median
16 o .
10
s N B - B —— N
4 . - - e o R
1 2 3 4 5 6 7 8 9 =10

No. of physicians in the medical oncology department in each institation

Figure 1. Distribution of the number of physicians in medical oncology
departments in Designated Cancer Care Hospitals in Japan. Among 397 hospi-
tals, 270 hospitals responded to the questionnaire; 107 of these hospitals
answered that they had a medical oncology department. One institution did
not disclose the number of physicians in the department.

No. of certified medical oncologists

{(n=23)

] (n=36)

] 20 40 60 30 100
Y% of institutions

Figure 2. Percentages of institutions with medical oncology departments
according to the number of JSMO-certified medical oncologists.

RESPONSIBILITY OF MEDICAL ONCOLOGY DEPARTMENTS FOR
CANCER DrUG THERAPY

The responsibility, in terms of patient number, of a given de-
partment for providing a given therapy for a specific disease is
summarized in Supplementary data, Table S1. In this table,
the percentage of institutions in which a given department of
the institution was primarily, secondarily, or tertiarily respon-
sible for providing a given therapy for a specific disease is pre-
sented in each column, compared with all the institutions that
responded to the questionnaire as well as all the institutions
that have a medical oncology department.

Figure 3A and B illustrate the proportions of institutions in
which a given department of the institution was primarily re-
sponsible, in terms of patient number, for a given drug therapy
for each disease among all the institutions that responded to
the questionnaire (3A) and among all the institutions with a
medical oncology department (3B). In Fig. 3A containing
data for all the institutions, the medical oncology departments
were primarily responsible for molecular-targeted therapy
more often than for chemotherapy for the treatment of head
and neck cancers and soft-tissue sarcoma, while they were
less often primarily responsible for cytokine therapy than for
chemotherapy for the treatment of skin melanoma, with statis-
tically significant differences. In Fig. 3B containing data for
all the institutions with a medical oncology department, the
medical oncology departments were primarily responsible for
molecular-targeted therapy more often than for chemotherapy
for the treatment of head and neck cancer, and they were pri-
marily responsible for molecular-targeted therapy more often
than for cytokine therapy for the treatment of renal cell carcin-
oma, with statistically significant differences. In contrast, they
were less often primarily responsible for hormonal therapy
than for chemotherapy for the treatment of breast and prostate
cancers. In addition, they were less often primarily responsible
for cytokine therapy than for chemotherapy for the treatment
of skin melanoma.

Table 1 shows the percentages and accumulated percen-
tages of institutions according to the number of disease groups
(out of nine categories) in which the medical oncology depart-
ment was primarily responsible for providing cytotoxic
chemotherapy or molecular-targeted therapy. While the
maximal number of disease groups was nine for cytotoxic
chemotherapy, the maximal number of disease groups was
eight for molecular targeted because molecular-targeted
therapy is not available for the treatment of skin melanoma in
Japan. In as many as 19.6 and 20.6% of the institutions, the
medical oncology department failed to have primary responsi-
bility, in terms of patient number, for providing cytotoxic
chemotherapy and molecular-targeted therapy, respectively,
to any disease group. In as many as 28.0 and 31.8% of the
institutions, the medical oncology department was primarily
responsible for providing cytotoxic chemotherapy and
molecular-targeted therapy to only a single disease group.
Consequently, approximately half of the medical oncology
departments were primarily responsible for providing both
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cytotoxic chemotherapy and molecular-targeted therapy to no
more than two of the disease groups.

Table 2 shows the roles of medical oncology departments
outside of the nine groups, that is, for extragonadal germ cell
tumors, cancers of unknown primary site and soft-tissue
sarcoma. The medical oncology departments generally play
major roles in the treatment of these three diseases.

DISCUSSION

The present study is the first to uncover the current state of
medical oncology in Japan. As the questionnaire respondents
were limited to Designated Cancer Care Hospitals, represent-
ing relatively high-ranked institutions for cancer care, the
results are thought to reflect the standard of care in Japan. For
instance, these hospitals reportedly account for 50.0% of all
radiotherapy facilities in Japan (8). In addition, the response
rate for the questionnaire was reasonably high, with 68% of
the 397 Designated Cancer Care Hospitals throughout Japan
providing a response.

In contrast to their roles expected by the IMSO, only 39.4%
of the Designated Cancer Care Hospitals that responded to the
questionnaire had medical oncology departments. In addition,
these departments were generally rather small, with a median
staff number of three. The percentage of institutions that
employed JSMO-certified medical oncologists was only
58.4%, which is not high enough. Among the institutions with
medical oncology departments, however, 8§6.0% employ
JSMO-certified oncologists. Therefore, approximately
one-third of the Designated Cancer Care Hospitals in Japan
have both medical oncology departments and certified
medical oncologists.

As the percentage of institutions with medical oncology
departments was unexpectedly low, further analyses were con-
ducted among the institutions with medical oncology depart-
ments and among the institutions overall. The analyses of all
the institutions that responded suggested that medical oncol-
ogy departments play somewhat limited roles in drug therapies
for most cancers, with the exceptions of extragonadal germ
cell tumor, cancer of unknown primary site and soft-tissue
sarcoma; specifically, the medical oncology departments were
primarily responsible, in terms of patient number, for the treat-
ments of other diseases in no more than 20% of the institu-
tions. When the analyses were limited to institutions with

medical oncology departments, the medical oncology depart-
ments were found to be primarily responsible for providing
drug therapies for gastrointestinal tract cancers in 40—50%
of the institutions, for head and neck cancer, hepatobiliary
cancer, pancreas cancer, lung cancer, breast cancer,
lymphoma and myeloma in 20-35% of the institutions,
and for much lower percentages of cases for other cancers.
Accordingly, the majority of medical oncology depart-
ments are primarily responsible for a limited number of
oncology fields.

Interestingly, the responsibilities of the medical oncology
departments differed slightly with regard to providing chemo-
therapy, molecular-targeted therapy, hormonal therapy and
cytokine therapy for the same diseases. That is, they were
more often responsible for providing molecular-targeted
therapy than for providing chemotherapy for the treatment of
head and neck cancer and for providing cytokine therapy for
the treatment of renal cell carcinoma. Conversely, they were
less often responsible for providing hormonal therapy than for
providing chemotherapy for the treatment of breast and pros-
tate cancers and they were also less often responsible for pro-
viding cytokine therapy than for providing chemotherapy for
the treatment of skin melanoma. These facts suggest that
medical oncology departments are more often responsible for
providing newly developed drug therapy, than for providing
conventional therapy, in some specific fields. It should be
noted that many molecular-targeted agents have a wider
variety of adverse effects than chemotherapeutic agents, in-
cluding rash, diarrhea, hand—foot syndrome, hypertension,
proteinuria and endocrine dysfunctions, leading to more
requirements for specialized care. It should also be noted that
immunotherapy and molecular-targeted therapy for melanoma
have not been approved and that cytokine therapy, including
the use of interferon and interleukins, was still a treatment
option for melanoma in Japan during the study period.

Japan adopted Western medicine exclusively from Holland
until the mid-19th century, then mainly from Germany there-
after, followed by extensive development in Japan itself (9,10),
resulting in a medical system based on organ specificities. In
this system, for example, pulmonary medicine departments are
responsible for all pulmonary diseases, including lung cancer,
mediastinal malignancies and pleural mesothelioma. JSMO,
the Japan Society of Clinical Oncology and the Japan Cancer
Association collaborated and established the Japanese Board
of Cancer Therapy at 2007 and started certifying clinical

Figure 3. Percentages of institutions in which a given department of the institution was primarily responsible, in terms of patient number, for providing a given
therapy for a specific disease among all the institutions that responded to the questionnaire (A) and among all the institutions with a medical oncology department
(B). The red, green, purple and sky-blue bars represent medical oncology department, sub-departments of surgery specific to the corresponding organ system, sub-
departments of internal medicine specific to the corresponding organ system and others, respectively (for the specific department names, see Supplementary data,
Table S1). Because the availability of services for each therapy varied from institution to institution, the sample sizes are different for each column. For example,
chemotherapy for brain tumors was available at most of the institutions (» = 211), whereas molecular-targeted therapy for brain tumors was only provided at a
limited number of institutions (n = 99) because bevacizumab was not approved in Japan for use in patients with brain tumors until the end of the study period.
Statistically significant differences (P < 0.05) are shown for the percentages of institution in which medical oncology departments were primarily responsible for
different therapies for the same disease. C, M, H and CK represent cytotoxic chemotherapy, molecular-targeted therapy, hormonal therapy and cytokine therapy,
respectively. CRC, EG-GCT and CUP represent colorectal cancer, extragonadal germ cell tumors and cancers of unknown primary site, respectively.
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Table 1. Rates and accumulated rates of institutions (» = 107) according to
the number of disease groups for which the medical oncology departments
were primarily responsible for providing cytotoxic chemotherapy or
molecular-targeted therapy

No. of Chemotherapy Molecular-targeted therapy

groups®
Rate Accumulated rate  Rate (%) Accumulated rate
%) (%) (%)

0 19.6 19.6 20.6 20.6

1 28.0 47.6 31.8 524

2 21.5 69.1 25.2 77.6

3 10.3 79.4 5.6 83.2

4 6.5 85.9 5.6 88.8

5 37 89.6 8.4 97.2

6 3.7 93.3 2.8 100.0

7 4.7 98.0 0.0 100.0

8 0.0 98.0 0.0 100.0

9 1.9 100.0 Not Not applicable

applicable

“Eighteen out of 21 diseases (excluding extragonadal germ cell tumors,
cancers of unknown primary site and soft-tissue sarcoma) were further
classified into nine groups. See Patients and Methods for details.

Table 2. Numbers and percentages (in parentheses) of institutions according
to the order of responsibility, in terms of patient number, of medical oncology
departments in providing drug therapy for three specific diseases

n =107 Primarily =~ Secondarily Tertiarily = No

responsible responsible responsible service®

Extragonadal germ cell 51477y 9184 0(0.0) 13(12.1)
fumor

Cancer of unknown 96(89.7) 1(0.9) 0(0.0) 4(3.7)
primary site

Soft-tissue sarcoma 66(61.7)  8(7.5) 0(0.0) 19 (17.8)

#No service provided for the specific given disease.

oncologists for physicians, surgeons, radiologists, pathologists,
dentists and other doctors working in the oncology fields with
defined conditions at 2008. This is on the lines of facilitating
organ-specific medicine in oncology, regardless of whether the
oncologists can provide drug therapy or not. A majority of
drug therapy of cancer in Japan has depended on these oncolo-
gists. The recent advancement of chemotherapy and
molecular-targeted therapy, however, has urged the develop-
ment of medical oncology departments specializing in drug
therapy, which is inevitably accompanied by a wide variety of
adverse effects. These environments prompted the national
government to appoint Designated Cancer Care Hospitals and
to enrich them with doctors, nurses, pharmacists and other
staff members specializing in cancer care. Although the policy
is worth encouraging, its actual relevance has not been

Jpn J Clin Oncol 2014;44(7) 637

validated, at least in the field of medical oncology. The present
study suggested that medical oncology departments in Japan
still have room for expansion and improvement with regard to
their roles in providing oncology-related drug therapies. The
enhanced commitment to molecular-targeted therapy, presum-
ably because of its wide variety of adverse events, actually
seems to highlight the important roles of medical oncologists.
As the current situation has been achieved with a limited
number of ISMO-certified medical oncologists, improvements
might be naturally achievable by gradually increasing the
number of trained specialists. As to radiation oncology in
Japan, the radiotherapy equipment that is available at
Designated Cancer Care Hospitals is reportedly comparable to
that in European countries and the USA, despite a significant
shortage in personnel resources and an increasing work
burden, compared with Western countries (8,11). Similar to ra-
diation oncology, medical oncology now has increasing re-
sponsibilities in the field of oncology, with the increasing use
of multidrug therapies, the combined use of chemotherapeutic
and molecular-targeted agents, and their involvements in clin-
ical trials. Ample numbers of certified medical oncologists
would undoubtedly contribute to a significant advancement in
establishing medical oncology departments in the majority of
Designated Cancer Care Hospitals. On the other hand, ~20%
of the institutions that responded to the present questionnaire
did not possess a medical oncology department, despite the
relatively plentiful number of JSMO-certified medical oncolo-
gists (>5 per institute), as disclosed in the present study (see
Fig. 2). This finding seems to indicate that continuing social
encouragement is required to further develop the field of
medical oncology in Japan.

A major weakness of the present study is the absence of
quality assessment of medical oncology departments. Medical
oncology departments with limited numbers of the staffs and
certified medical oncologists potentially have difficulty in pro-
viding excellent clinical practice for the patients and excellent
education for the trainees. Other weakness is that the study
covered only a small part of community practice in Japan.
Much more drug therapies are given outside the institutions
the present study examined.

In conclusion, medical oncology in Japan plays a somewhat
important role in Designated Cancer Care Hospitals despite
limited resources, and much room for expansion and further
development exists. Considering the short history of this field,
we envision the situation to improve significantly in the next
10 years. The present data should provide an important control
for comparisons with similar investigations in the future.
Further investigations elucidating the quality of medical on-
cology in Japan in terms of clinical practice for their patients
and medical education for their trainees would be warranted.

SUPPLEMENTARY DATA

Supplementary data are available at http:/www.jjco.oxford-
journals.org.
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ORIGINAL ARTICLE

Can oncologists predict
survival for patients with
progressive disease after
standard chemotherapies?

T K. Taniyama mp,* K. Hashimoto mp,*
N. Katsumata mp pnp, A. Hirakawa pip,”

K. Yonemori mp pnp,* M. Yunokawa mp,* C. Shimizu mp,*
K. Tamura mp prp,* M. Ando mpS and Y. Fujiwara mp php*

ABSTRACT

Background

Prediction of prognosis is important for patients so
that they can make the most of the rest of their lives.
Oncologists could predict survival, but the accuracy
of such predictions is unclear.

Methods

In this observational prospective cohort study, 14
oncologists treating 9 major adult solid malignan-
cies were asked to complete questionnaires pre-
dicting survival based on performance status, oral
intake, and other clinical factors when patients
experienced progressive disease after standard
chemotherapies. Clinically predicted survival (cps)
was calculated by the oncologists from the date of
progressive disease to the predicted date of death.
Actual survival (as) was compared with cps using
Kaplan—Meier survival curves, and factors affecting
inaccurate prediction were determined by logistic
regression analysis. The prediction of survival time
was considered accurate when the cps/as ratio was
between 0.67 and 1.33.

Results

The study cohort consisted of 75 patients. Median
cps was 120 days (interquartile range: 60—180
days), and median as was 121 days (interquartile
range: 40-234 days). The participating oncologists
accurately predicted as within a 33% range 36%
of the time; the survival time was overestimated
36% of time and underestimated 28% of the time.
The factors affecting the accuracy of the survival
estimate were the experience of the oncologist,
patient age, and information given about the pal-
liative care unit.

Conclusions

Prediction of crs was accurate for just slightly more
than one third of all patients in this study. Additional
investigation of putative prognostic factors with a
larger sample size is warranted.

KEY WORDS

Survival prediction, cancer patient survival, chemo-
therapy

1. INTRODUCTION

Prediction of survival is important for patients with
advanced cancer so that they can make the most of
the rest of their lives. Many cancer patients want to
obtain information about their prognosis in a direct and
honest manner'—3. Nevertheless, clinicians are often
averse to predicting survival* and divulging prognostic
information?, possibly because breaking bad news to
a patient can be stressful for the physician.

A physician’s level of experience in estimating
survival might affect how prognosis is formulated.
For example, an inexperienced physician might guess
oruse “intuition,” ask an “expert,” consult a textbook,
search the electronic literature for prognostic stud-
ies, rely on their own judgment, or use a prognostic
indexS. However, even experienced oncologists find
it difficult to predict survival time. Indeed, previous
studies reported that clinically predicted survival
(cps) by oncologists was uncertain’ and optimistic in
terminally ill patients with cancer®!1. A systematic
review of eight studies reported that cps for terminal
ill cancer patients was accurate for only 25%, 43%,
and 61% within, respectively, 1, 2, and 4 weeks of
actual survival (as)!l. Some studies reported that only
20%—-25% of predictions were accurate (within £33%
of As); others reported that survival was overesti-
mated in 63%—83% of terminally ill patients$-10.12,
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Prediction of survival for patients before terminal
illness is more important than that for the terminal
stage, because a prediction 1-4 weeks ahead of death
might be too late for patients to make the most of
their remaining life.

In previous studies, predictions of survival were
limited to terminally ill patients with cancer, except
in work by Stockler and colleagues’. No reports
have addressed cps in patients who finished standard
chemotherapies and experienced progressive disease.
Predictors of prognosis have to be determined to im-
prove the accuracy of cps estimates for such patients.
In this prospective study, we examined the accuracy
of cps estimates for patients who experienced pro-
gressive disease after standard chemotherapies.

2. METHODS

This single-centre prospective study was based on a
questionnaire (Table 1). The study was approved by
the institutional review board.

2.1 Patients

At the National Cancer Center Hospital in Japan,
between October 2010 and October 2011, our study
recruited patients with advanced unresectable cancer
and patients with progressive disease after standard
chemotherapies (Table m). This observational cohort
consisted of adult patients with various solid malig-
nancies, including those of breast, lung, pancreas,
colon and rectum, stomach, cervix, endometrium,
and ovary, and sarcoma. The attending oncologists
(n = 14) were asked to complete the cps questionnaire
for patients who had acquired resistance to standard
chemotherapies. The cps was estimated by the attend-
ing doctor within 7 days (at most) after the diagnosis
of progressive disease after standard chemotherapy.
Doctors were asked to write the predicted survival
as anumber of months, weeks, or days at the time of
prediction. All completed questionnaires were sent
to the clinical trials office. The patients were all fol-
lowed until death.

2.2 Definition of Terms

All primary cancers were diagnosed by pathology
examination. The as was defined as the time from
the date of diagnosis of progressive disease after
standard chemotherapy to the date of death. The cps
was defined as the time from the date the question-
naire was completed to the predicted date of death.

Oral intake was judged mainly by the attending
doctor using a simple open-ended question: How
do you feel about your appetite? The answer was
then scored: 1, normal or good; 2, more than 50%
of normal oral intake; or 3, less than 50% of normal
oral intake. A palliative care unit (pcu) was defined
as a place for palliation and residency without

chemotherapy and included inpatient or outpatient
pcus and home-based hospices. Best supportive
care referred to hospice care based in a hospital
or at home without any intensive chemotherapy'>.

2.3 Statistical Analysis

We calculated the Spearman correlation coefficient
between the as and the cps. The ratio of the cps to
the As was calculated for each patient to examine
the concordance between the variables. The pre-
diction of survival time was considered accurate
when the ratio was in the range 0.67—1.33 (that is,
a concordance of £33%)%. Survival analysis was
performed using the Kaplan—Meier method. Using
multivariate regression analysis, we assessed fac-
tors affecting the difference between As and cps.
Putative factors affecting successful prediction of
survival were examined using multivariate logistic
regression analysis. In all statistical analyses, values
of p <0.05 were considered significant. The statisti-
cal analyses were performed using SAS 9.3 (SAS
Institute, Cary, NC, U.S.A)). .

3. RESULTS
3.1 Patient and Physician Characteristics

The study enrolled 75 patients who met the eligibil-
ity criteria. Oncologists were stratified according to
professional experience: less than 10 years’ experi-
ence (»=7) and 10 or more years’ experience (n= 7).
Table 1 shows patient and oncologist characteristics,
and Table v shows the decisions of the oncologists
based on patient factors. Nearly 70% of the study
patients had a performance status of 0—1 at the time
of progressive disease. At that time, approximately
60% were considered preferable for best supportive
care by their oncologist, but 70% of all patients did
not receive any information about their prognosis.
The main reason for that information not being con-
veyed was uncertainty about the survival prediction
or lack of a request for the information. Although
the patients had experienced progressive disease
after standard chemotherapy, 35% were supposed to
receive further chemotherapy. In cases of progres-
sive disease after standard chemotherapies, 80% of
patients were referred to hospice before death, and
80% of referred patients died at hospice.

3.2 Survival Estimates

In the 75 patients, median cps was 120 days (inter-
quartile range: 60180 days), and the median As was
121 days (interquartile range: 40-234 days). Figure 1
shows the Kaplan—Meier curves for cps and as. The
median difference between cps and As (cPs — AS) was
—5 days (interquartile range: —74 to 43 days). The
Spearman correlation coefficient indicated a highly
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taBLET The questionnaire

1 Oncologist’s name:

2 Malignancies

[0 Lung cancer [0  Breast cancer [0 Gastric cancer [0 Colorectal cancer
O Sarcoma [0  Ovarian cancer [0 Pancreatic cancer O Endometrial cancer
3 Performance status (rs)
o 1 | — 0o 3 0o 4
4 Patient’s oral intake
O Normal [1  Moderately reduced 0 Severely reduced
5 Clinical prediction survival (cps), defined as the period between the date of questionnaire completion and the predicted date of death
____month(s) __week(s)/day(s)
6 Main factor for cps
0O »s [0 Metastatic lesion OO0 Other
O Clinical symptoms
(OO dyspnea 00 oral intake O edema O delirium)
7 Disclosure
Did you communicate the cps?
0  To the patient O To the family [0 To neither
If you did NOT communicate the cps (“to neither”), why?
0 Uncertainty [0 They did not ask [0 You dared not tell
[0 Other

8 Ways in which you treated the patient
[0 Bestsupportive care [1  Chemotherapy [0 Alternative medicine [0 Second opinion

O Other O Surgery [0 Clinical trial [0 Palliative radiation

9 If you did NOT refer to palliative care unit (pcu), why?
[0 Inappropriate time [1  Youdared notsuggest [1 Other

the pcu
10 Final decision
[0 Bestsupportive care [1  Chemotherapy O Alternative medicine [0 Second opinion
0 Other O  Surgery [0 Clinical trial [0 Palliative radiation
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