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Abstract

Aims: This study aimed to prospectively clarify the accuracy of the Palliative Prognostic Index (PPI) for advanced cancer patients
in home care settings. Method: The study included 66 advanced cancer patients who received home visiting services between
April 2010 and June 2012, and who died at home or in the hospital. Using medical records from initial home visits, we
prospectively calculated PPl scores along with sensitivity and specificity. Results: For 3- and 6-week survival, prognostic
prediction showed respective sensitivities of 60% and 70.6%, and specificities of 87.0% and 71.9%. Conclusion: The sensitivity
of the PPl for advanced cancer patients in home care settings was lower than that reported for patients in palliative care
units. Development of prognostic tools suitable for home care settings is needed.
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Introduction

Making prognostic predictions is one of the core skills of phy-
sicians engaged in end-of-life care’ and is a component of
approaches to multidisciplinary palliative care. In addition,
patients with advanced cancer face difficult decisions regard-
ing their treatment and choices related to end-of-life care.>*
Accurately predicting prognosis is therefore helpful not only
for patients and their families but also for health care profes-
sionals who support their decision making,’ especially those
in the home care setting.

In general, it is difficult to predict the prognosis of patients
with advanced cancer, especially those in the home care setting,
because of limitations in the number of blood tests and radiolo-
gical evaluations performed. Clinicians usually predict prog-
noses based on their own experience. A previous study
revealed that prognostic prediction tools improved the accuracy
of physicians’ predictions.® Several prognostic prediction tools
have been examined for patients with cancer, for example the
Palliative Prognostic Index (PPI),” Cancer Prognostic Scale,’
Palliative Performance Scale (PPS),? Palliative Prognostic Score
(PaP score),” PaP Score with Delirium,'® Japan Palliative Oncol-
ogy Study-Prognostic Index,'! and Prognosis in Palliative Care
Study model,'? and each was properly validated. These tools are
intended for use in assessing inpatient and ambulatory patients,
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and the appropriateness of their application to patients with
advanced cancer in the home care setting is uncertain.

The PP, which resulted in significant improvement in prog-
nostication,’ was defined based on the performance status
assessment using the PPS version 2 (PPSv2),® oral intake, and
the presence or absence of dyspnea at rest, edema, and delirium.
The PPI was developed and successfully validated for patients
with cancer in palliative care units by Morita et al in Japan.'?

The PPI does not require blood tests or radiological evalua-
tion and would therefore be very useful for patients with cancer
in the home care setting when compared to other validated
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prognostic prediction tools. Each PPI component is assigned an
individual score, and these are added to derive the overall
score. The final PPI score classifies patients into 1 of the 3
groups, those with survival predicted to be shorter than 3 weeks
(PPI > 6), shorter than 6 weeks (PPI > 4), or longer than 6
weeks (PPI < 4).

Previous studies'* were performed prospectively and did not
clarify the usefulness of the PPI in the home care setting. The
aims of this study were thus to prospectively determine the sen-
sitivity and specificity of the PPI in the home care setting and to
evaluate the association of each PPI component with 3 and 6
weeks’ prognostic prediction.

Methods

Our study population included all patients with advanced cancer
who received home visiting services regularly from Yamato
Clinic between April 2010 and June 2012 and who died at home
or in the hospital. Yamato Clinic provides ambulatory care and
home visiting services for community residents, with 3 doctors
(including 1 researcher: JH) specialized in family medicine and
palliative care. The 3 doctors (including 1 researcher: JH) had
trained to assess the PPI components and used the PPI in their
usual practice. We recorded patients’ background information
and prospectively assessed the components of the PPI at the first
home visit, PPS score, oral intake, and the presence or absence of
dyspnea at rest, edema, and delirium. One researcher (JH) calcu-
lated the PPI score and actual survival time when each patient
died. Subsequently, we calculated overall sensitivity, specificity,
and area under the curve (AUC) of the PPI. Survival predictions
were defined as mentioned earlier, less than 3 weeks for PPI > 6
and less than 6 weeks for PPI > 4. In addition, we conducted
univariable analyses to assess significant differences between
3- and 6-week survival and each PPI component.

To determine the association of each PPI component with 3
and 6 weeks’ prognostic prediction, we used Student ¢ test for
continuous variables and Pearson chi-square test or Fisher
exact test for categorical variables. All analyses were con-
ducted using SPSS-J, ver.21.0, IBM (Tokyo, Japan).

This study was not confirmed by the institutional review
board, but our study was performed according to the ethical
guidelines for Epidemiological Research by the Ministry of
Health, Labour and Welfare of Japan, and written informed
consent was not necessary.

This study was conducted in conformity with the Declaration
of Helsinki and was carried out with special regard for the pro-
tection of individual data.

Results

A total of 66 (48 males) patients were included in this study.
Table 1 shows the patient background information in detail.
The mean patient age was 75.6 years, with 28 (42.4%) patients
in their 70s and 15 (22.7%) patients in their 80s. The primary
cancer site was lung in 17 (15.8%) patients, stomach/esophagus
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Table 1. Patient Background (n = 66).

All patients (n = 66), n (%)

Gender
Male 48 (72.7)
Female 18 (27.3)
Mean age (year + SD) 756 + 11.3
Range, years 41-94
Age distribution
35-49 3 (45)
50-59 I (1.5)
60-69 12 (18.2)
70-79 28 (42.4)
80-89 15 (22.7)
90+ 7 (10.6)
Primary cancer site
Lung 17 (25.8)
Stomach/esophagus 12 (18.2)
Colon/rectum/anus 10 (15.2)
Kidney/bladder 6 (9.1)
Liver/biliary system 6 (9.1)
Pancreas 4 (6.1)
Prostate 3 (45)
Brain 3 (4.5)
Breast 1 (1.5)
Blood I (1.5)
Others 3 (4.5)

Abbreviation: SD, standard deviation.

Table 2. The PPl Scores and 3-Week Survival.

<3 weeks’ survival >3 weeks’ survival Total
PPl > 6 12° 6 18
PPl < 6 8 40 48
Total 20 46 66
Abbreviation: PPI, Palliative Prognostic Index.
* Number of patients surviving <3 weeks with PP scores >6.
Table 3. The PPl Scores and 6-Week Survival.

<6 weeks’ survival >6 weeks’ survival Total
PPl > 4 24° 9 33
PPl < 4 10 23 33
Total 34 32 66

Abbreviation: PPI, Palliative Prognostic Index.
? Number of patients surviving <6 weeks with PPl scores >4.

Table 4. Accuracy of PPl for Patients With Advanced Cancer in
Home Care Settings.

<3 weeks, % <6 weeks, %

Sensitivity 60.0 70.6
Specificity 87.0 71.9
Positive predictive value 66.7 72.7
Negative predictive value 83.3 69.7
Area under the curve 74 67

Abbreviation: PPI, Palliative Prognostic Index.
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Table 5. Univariable Analyses for Patients Surviving <3 Weeks and 6 Weeks (n = 66).

<3 weeks’ survival >3 weeks’ survival P <6 weeks’ survival >6 weeks’ survival P
Variable (n = 20), n (%) (n = 46), n (%) value (n = 34), n (%) (n = 32), n (%) value
Mean age (year + SD) 73.1 + 107 76.6 + 11.5 257 724 + 104 789 + 114 019*
Sex
Male 15 (75.0) 33 (71.7) .785° 26 (76.5) 22 (68.8) A482°
Female 5 (25.0) 13 (28.3) 8 (23.5) 10 (31.3)
Palliative Performance
Scale version 2 (PPSv2)®
10-20 3 (15.0) 0 01¢ 3(8.8) 0 .001°¢
30-50 16 (80.0) 36 (78.3) 30 (88.2) 22 (68.8)
60+ 1 (5.0) 10 (21.7) 1(2.9) 10 (31.3)
Oral intake
Severely reduced 8 (40.0) 1 (2:2) <01¢ 8 (23.5) I (3.1) .006°
Moderately reduced 12 (60.0) 31 (67.4) 23 (67.6) 20 (62.5)
Normal 0 14 (30.4) 3(88) 11 (34.4)
Edema
Present 11 (55.0) 16 (34.8) 125° 17 (50.0) 10 (31.3) 4220
Absent 9 (45.0) 30 (65.2) 17 (50.0) 22 (68.8)
Dyspnea at rest
Present 8 (40.0) 3 (6.5) .002° 9 (26.5) 2 (6.3) 028°
Absent 12 (60.0) 43 (93.5) 25 (73.5) 30 (93.8)
Delirium
Present 8 (40.0) 4 (8.7) .005¢ 11 (32.4) 1 (3.1) .002°
Absent 12 (60.0) 42 (91.3) 23 (67.6) 31 (96.9)

Abbreviation: SD, standard deviation.
? Student t test.

® Pearson chi-square test.

¢ Fisher exact test.

in 12 (18.2%) patients, and colon/rectum/anus in 10 (15.2%) were statistically significant for patients who survived less than
patients. 3 weeks and less than 6 weeks.

The mean survival time after the first home visit was 72.9
days. Survival time was shorter than 3 weeks in 20 (30.3%)
patients and shorter than 6 weeks in 34 (51.5%) patients.
Table 2 shows PPI scores and 3-week survival, and Table 3  This study demonstrated 3 important findings. First, the sensi-
shows PPI scores and 6-week survival. In all, 18 (27.3%) tivity of the PPI for patients with advanced cancer in the home
patients had PPI scores >6, while 33 (50%) had PPI scores care setting was lower than for patients with advanced cancer in
>4. Inall, 12 patients with PPI scores >6 survived for less than  palliative care units. Morita et al'® reported that the sensitivity
3 weeks, while 24 patients with PPI scores >4 survived for less  of the PPI for patients with advanced cancer in the hospice set-
than 6 weeks. ting who survived less than 3 weeks and less than 6 weeks was

Table 4 shows the accuracy of the PPI for patients with  83% and 79%, respectively. This finding is same as that of our
advanced cancer in the home care setting. Three-week survival —previous retrospective study.'> Maltoni et al'® also reported a
was predicted with a sensitivity of 60% (95% confidence inter-  prospective comparison between several prognostic scores,
val [CI], 39%-78%), a specificity of 86.9% (95% CI, including the PPI, in the hospice setting. They found that the
74%-94%), a positive predictive value of 66.7%, and a negative  sensitivity and specificity of PPI scores >5 in patients who sur-
predictive value of 83.3%; the AUC was 74% (95% CI, vived for less than 3 weeks in the hospice setting were 73.7%
59%-88%). Six-week survival was predicted with a sensitivity and 67.1%, respectively. To the best of our knowledge, how-
0f 70.6% (95% CI, 54%-83%), a specificity of 71.9% (95% CI,  ever, our study is the first to prospectively reveal the usefulness
55%-84%), a positive predictive value of 72.7%, and a negative  of the PPI for patients with advanced cancer in the home care
predictive value of 69.7%; the AUC was 67% (95% CI, setting while also pointing out the limitations of the utility of
54%-81%). the PPI in this population and setting.

Table 5 shows the association of each PPI component with One possible reason for the discrepancy in PPI sensitivity
3 and 6 weeks’ prognostic prediction. We conducted univari- between patients with advanced cancer in the hospice setting
able analyses concerning PPI components for patients who and those in the home care setting is the differential prevalence
survived less than 3 weeks and less than 6 weeks. These analy-  of PPS <20 and delirium, which are the most heavily weighted
ses found that PPS, oral intake, dyspnea at rest, and delirium  scores in the PPI scoring system. In our study, the prevalence of

Discussion
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PPS <20 in the home care setting was 4.5%, whereas Morita
et al’> and Maltoni et al'® reported prevalence of 23% and
41.3%, respectively, in the hospice setting. This discrepancy
suggests the possibility that home visiting services tend to be
started at early stages for patients with advanced cancer,
because whilethe median duration of survival was 40 days in
our study, Morita et al'® reported 27 days and Maltoni et al'®
reported 22 days in the hospice setting. Regarding the preva-
lence of delirium, our study revealed a prevalence of 18.2%
in the home care setting, whereas Morita et al'> and Maltoni
et al'® reported prevalence of 38% and 28.2%, respectively,
in the hospice setting. This discrepancy may have 2 causes.
First, we may have underdiagnosed delirium because we did
not use routinely a specific assessment tool for its screening.
Second, patients who have delirium may tend not to transfer
from hospital to home care, because management of delirium
is commonly difficult in the home care setting. The prevalence
of other symptoms in our study, namely, oral intake, edema, and
dyspnea at rest, also differed compared to the hospice setting. In
our study, the prevalence of severely reduced oral intake, edema,
and dyspnea at rest were 13.6%, 40.9%, and 16.7%, respectively,
although Morita et al'® reported prevalence of 38%, 35.4%, and
18% and Maltoni et al'® reported prevalence of 27.7%, 33%, and
24.4%, respectively. These discrepancies may suggest that
patient background differs intrinsically between the home care
setting and the hospice setting. Therefore, the low sensitivity
of the PPI means that this instrument may not be suitable for
detecting poor prognosis in patients with relatively good perfor-
mance status, especially in the home care setting. In addition to
the results mentioned earlier, we found that the specificity of PPI
for patients with advanced cancer in the home care setting was
nearly 90% in our study for 3-week survival, the same as in our
previous study.'” These results support our previous suggestion
that the PPI might not be useful as a screening tool for poor prog-
nosis in the home care setting because of its low sensitivity but
might be useful with PPI scores <6, predicting survival longer
than 3 weeks.

The second important finding of this study was that PPS,
" oral intake, dyspnea at rest, and delirium had statistically sig-
nificant associations with survival durations of less than 3
weeks and less than 6 weeks for patients with advanced cancer
in the home care setting, while edema showed no significant
correlation. This finding is in accordance with the European
Association for Palliative Care recommendations regarding
prognostic factors.® It is possible that no association was
detected between edema and survival due to insufficient power
resulting from the small sample size of this study. We must ree-
valuate this question using a larger sample size from this
patient population before forming a definitive conclusion,
because a previous study'' showed that edema was signifi-
cantly related to patient survival in the hospital setting.

The last important finding of this study was that all 14
patients with normal oral intake survived longer than 3 weeks.
One possible reason may be that the nutritional status of the
current study, patients with normal intake, was maintained
better than that of patients in previous studies using inpatient

from ajh.
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settings. In the home care setting, patients can eat their favorite
foods whenever they want, making it more likely that they can
maintain a normal oral intake which may lead to prolonged
survival. A corollary to this is that there may be several disad-
vantages to using oral intake as a factor in predicting prognosis
in the inpatient setting; for example, patients may not be served
meals they like, and they may not express their meal prefer-
ences as easily as in the home care setting. Therefore, we may
mistakenly judge that patients in the inpatient setting may have
decreased oral intake when in another setting they would in fact
have normal oral intake.

This study has 3 limitations. First, our report may not be rep-
resentative of patients with advanced cancer in the home care
setting, because it was carried out only in 1 institution. Second,
the population of this study was relatively small. These limita-
tions restrict the generalizability of our results. Third, as we
have already described, we may have underdiagnosed delirium
because we did not screen using a standardized specific assess-
ment tool such as Confusion Assessment Method.!” This may
affect the accuracy of the PPI in the current study. To overcome
these limitations, we should carry out a large multicenter study
for patients with advanced cancer using standard symptom
assessment tools in the home care setting.

In conclusion, this study showed that the PPI had a lower
sensitivity for patients with advanced cancer in the home care
setting than for those in palliative care units, although the spe-
cificity of the PPI for patients with advanced cancer in the
home care setting was nearly 90% for 3-week survival. Further
research is needed to develop more accurate prognostic predic-
tion tools for use in the home care setting.
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Abstract

Context Pain is still a major problem for cancer patients, and
the effect of a population-based approach on patients” experi-
ence of pain is not fully understood.

Aims The primary aim of this study was to clarify the changes
in pain intensity in outpatients before and after a regional
palliative care program. The secondary aim was to clarify
the prevalence of patients who had unmet needs for pain
treatment and to clarify the reasons for not wanting pain
treatment.

Subjects and methods A regional palliative care program was
implemented in four regions of Japan. A region-representative
sample of metastatic/locally advanced cancer patients in out-
patient settings took part in questionnaire surveys before and
after the regional intervention. Responses were obtained from
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859 from 1,880 and 857 from 2,123 in the preintervention and
postintervention surveys, respectively.

Results After a regional palliative care program, neither
worst, average, nor least pain levels in outpatients changed
significantly. A total of 134 patients (16 %) reported that they
needed more pain treatment. There were various reasons for
not wanting pain treatment, namely, minimum interference
with daily life, general nonpreference for medicines,
longstanding symptoms before the diagnosis of cancer, con-
cerns about tolerance and addiction, and experienced neuro-
psychiatric symptoms under current medications.

Conclusion The regional palliative care program failed to
demonstrate improvement of the pain intensity of cancer
outpatients. One possible interpretation is that they are less
likely to be regarded as target populations and that the study
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population experienced generally well-controlled pain. Future
study including patients with more severe pain is needed, but
to improve pain levels of cancer outpatients, intensive,
patient-directed intervention seems to be more promising than
region-based intervention.

Keywords Palliative care - Community - Pain - Cancer -
Barrier

Introduction

Pain is still one of the main symptoms of cancer patients and
multiple surveys indicate that pain is frequently undertreated
worldwide [1-4]. Pain is one of the major symptoms not only
for terminally or physically ill patients but also for ambulatory
cancer patients [5-11].

There are a variety of strategies to improve pain, including
pharmacotherapy, nonpharmacological therapy, patient edu-
cation, education for healthcare professionals, symptom
screening, and feedback and audit [12—-16]. One of them is a
population-based approach, and several studies have investi-
gated the effect of population-based intervention on pain of
cancer patients [17, 18]. Pioneering work of a previous ran-
domized controlled trial was to evaluate the effects of com-
munity intervention utilizing community leaders and educa-
tional strategies [17]. This 15-month program demonstrated
not only a small decrease in pain prevalence and improvement
in the pain management index but an increased pain intensity.
The authors concluded that this intervention involving com-
munity leaders combined with educational programs has lim-
ited effects on pain intensity, and a more intensive intervention
is necessary. Another study involving multimodal intervention
included information and education [18]. Although the total
amount of opioids increased 20 % in the control area vs.
210 % in the intervention area, the proportion of prescribing
physicians remained constant (only a limited number of phy-
sicians actually prescribed a large amount of opioids). They
concluded that this community-oriented intervention had a
limited impact on cancer pain therapy at a population level.

On the other hand, a regional palliative care program is a
way to comprehensively improve the quality of palliative care
at a regional level, and a series of regional palliative care
programs have been performed in Edmonton, Spain, Ontario,
and Norway [19-24]. These studies examined the place of
death, resource use, and quality of life; however, no studies
investigated the effects of the program on patients’ experience
of pain. More recently, a region-based palliative care interven-
tion program from Japan, the Outreach Palliative care Trial of
Integrated Model (OPTIM) study, revealed that a regional
palliative care program led to broad positive outcomes includ-
ing patient- and family-reported quality of care, quality of life,
place of death, and difficulties and knowledge of healthcare
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professionals [25-28]. This study adopted multiple end-points
to obtain a comprehensive understanding of the intervention
and included the pain intensity of patients recruited from a
nearly representative sample of the regions.

Understanding the changes in pain intensity before and
after a regional palliative care program could be useful to
obtain insight into how to improve cancer pain at regional
levels. The primary aim of this study was thus to clarify the
changes in pain intensity before and after a regional palliative
care program. Secondary aims were: (1) to clarify the preva-
lence of patients who had unmet needs regarding pain treat-
ment, (2) to identify the determinants of unmet pain treatment
needs, and (3) to clarify reasons for not wanting pain treatment
after implementation of the regional palliative care program.

Subjects and methods

This is a descriptive observational study based on questionnaires
administered to the patients and their families, before and after
implementation of a regional palliative care program from Japan,
the OPTIM study [25-28]. The questionnaire explores pain
intensity, unmet needs for pain treatment, and potential determi-
nants of unmet needs for pain treatment. The study methodology
was described in detail in the methodology paper [26]. Ethical
and scientific validity was confirmed by the institutional review
board of this study and of all participating hospitals.

Overview of the OPTIM study [25]

This study was performed in four regions of Japan. We obtained
preintervention data on outcomes before or in the early phase of
the intervention period and postintervention data after or in the
late phase of the intervention period. The intervention program
was implemented from April 2008 to March 2011. The primary
end-points were home death, use of a palliative care service,
and patient-reported and bereaved family-reported quality of
palliative care. Secondary end-points included patient-reported
and bereaved family-reported quality of life, pain, caregiving
burden, and knowledge, beliefs, and concern about palliative
care. Intervention is a comprehensive program covering four
areas: (1) to improve the knowledge and skills of palliative care
(i.e., dissemination of manuals and assessment tools with inter-
active workshops about palliative care); (2) to increase the
availability of specialized palliative care services for communi-
ty patients (i.e., establishment of a new community palliative
care team and outreach educational visits); (3) to coordinate
community palliative care resources (i.e., regional palliative
care centers, whole-region interdisciprenary conferences,
patient-held records, and discharge-planning systems); and (4)
to provide appropriate information about palliative care to the
general public, patients, and families (i.e., dissemination of
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leaflets, posters and DVDs, and workshops). We designed all
interventions so they did not require a fundamental change in
the healthcare system, that is, to optimize the existing healthcare
resources within the region. All services were provided within
national insurance, so that patients and families were econom-
ically freely accessible to all services. For outpatients, in addi-
tion to routine medical interventions from primary responsible
physicians, patients received specialized palliative care services
according to their demands. After interventions, the percentage
of home deaths increased from 6.8 to 10.5 %, and this increase
was significantly greater than that in national data. Moreover,
88 % of family members confirmed that patients who died at
home had preferred a home death, and the care burden showed
no significant increase. The ratio of patients who received
palliative care services increased significantly. The patient-
and family-reported overall qualities of care were significantly
better after intervention (effect size 0.14 and 0.23, respectively).
Physician- and nurse-reported difficulties and knowledge of
symptom control improved significantly. Accompanying qual-
itative analysis revealed that participants greatly emphasized
improved communication and cooperation among regional
healthcare professionals.

Subjects

Questionnaires were sent by mail to all patients who met the
inclusion criteria. We intended to obtain a sample as represen-
tative of each region as possible. Data were collected in
March/April 2008 as preintervention data and in November/
December 2010 as postintervention data.

We obtained the participation of 23 of 34 hospitals in the
study regions (8,964 of 11,033 beds, 81 %). Inclusion criteria
were: (1) adults with metastatic or recurrent cancer of the lung,
esophagus, stomach, colon, rectum, pancreas, liver, biliary sys-
tem, kidney, prostate, bladder, breast, ovary, or uterus; (2) outpa-
tient visits to oncology or each specialty division; and (3) patients
had been informed of the malignancy. We chose common pri-
mary tumor sites and did not include relatively uncommon
cancers. Exclusion criteria included: (1) inability of the patient
to complete the questionnaire (dementia, cognitive failure, psy-
chiatric illness, language difficulty, or visual loss); (2) severe
emotional distress of the patient as determined by the principal
treating physicians, and (3) poor physical condition meaning that
the patient was unable to complete the questionnaire.

Measurements

Pain intensity

Pain intensity of the patients is measured using the Japanese
version of the Brief Pain Inventory, with a score given for the
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pain at its worst (0-10), at its best (0~10), and a score for the
average pain felt (0-10) over the previous 24 h. The reliability
and validity in Japanese populations has been established [29].

Unmet needs for pain treatment

In postintervention survey only, we asked patients who re-
ported a score of one or more on the ten-point Likert-type
scale of their worst pain about whether they needed more pain
treatment (yes, no, or unsure). Patients who reported yes were
defined as having unmet needs for pain treatment.

Potential determinants of unmet needs for pain treatment

As potential determinants of unmet needs for pain treatment,
we used patient backgrounds, patient-reported quality of care,
and patient-reported quality of life.

The quality of palliative care is measured using the Care
Evaluation Scale, a well-validated and the most commonly
used measurement tool to quantify the user-perceived quality
of palliative care in Japan [30]. We excluded three subscales
from the original scale, environment, cost, and availability, as
they were unrelated to the intervention aim. Subscales used in
this study thus included: (1) physical care provided by physi-
cians, (2) physical care provided by nurses, (3) psycho-
existential care, (4) help with decision making, and (5)
coordination/consistency of care. Each item was graded on a
six-point Likert-type scale from “1” improvement is highly
necessary” to “6” improvement is not necessary at all, and the
total score was calculated as the mean of subscale scores.
Higher values indicated a lower perceived necessity for
improvement.

Quality of life is measured using the patient version of the
Good Death Inventory, a specific measure of the quality of life
of Japanese patients with advanced cancer [31]. The full
version of this scale was used, consisting of ten domains: (1)
physical and psychological comfort, (2) living in one’s favor-
ite place, (3) maintaining hope and pleasure, (4) having a good
relationship with medical staff, (5) not feeling a burden to
others, (6) having a good relationship with the family, (7)
being independent, (8) having environmental comfort, (9)
being respected as an individual, and (10) a feeling of fulfill-
ment at life’s completion. Each item was graded on a seven-
point Likert-type scale from “1” strongly disagree to “7”
strongly agree, and the total score was calculated as the mean
of subscale scores. Higher values indicated a higher perceived
quality of life.

Reasons why the patients did not want pain treatment
For the patients who did not want more pain treatment, we

asked about the reasons why they did not want pain treatment
including minimum interference with daily life, general
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nonpreference for medicines, longstanding symptoms before
diagnosis of cancer, concems about tolerance and addiction,
experienced neuropsychiatric symptoms under current medi-
cations (e.g., somnolence, decreased concentration), experi-
enced uncomfortable abdominal symptoms under current
medications (c¢.g., nausea, constipation, appetite loss), and
belief that analgesic medications is for dying patients. Patients
were asked to choose all items applicable. The items were
developed on the basis of existing literature [16, 32-36],
discussion among the authors from multiple disciplines, and
several focused groups and interviews of patients. We pre-
pared “the others” item with free comments because there
might be other reasons.

Use of palliative care service

To estimate the number of the patients who used palliative
care services, we asked the patients whether they used any
types of palliative care services (i.e., palliative care team,
outpatient services, or palliative care units). This question
was applied to only patients who reported slightly disagreed,
disagreed, or strongly disagreed that they were free from
physical distress (1 item of the Good Death Inventory) in
postintervention survey.

Reference data

To interpret the findings of this study, we reported opioid
consumption and pain relief of terminally ill cancer patients
rated by the bereaved family members that were obtained as a
part of secondary end-points.

Opioid consumption

We obtained two different values for opioid consumption
using the administrative database of the prefectures every year
~ during the study period (i.e., 2007, 2008, 2009, and 2010).
One was total opioid consumption in the regions. The other
was the total of oral morphine, oral oxycodone, transdermal
fentanyl, and rectal morphine. These are all opioids covered
by national health insurance for cancer pain, and none are
licensed for use for noncancer pain; therefore, we assumed
that the latter estimate would directly reflect the potential
change in opioid consumption for cancer pain.

Pain relief of terminally ill cancer patients

A nearly representative sample of bereaved family members
was obtained from homes, palliative care units, and hospitals
throughout the region. Inclusion criteria were: (1) an adult
family member of an adult patient with cancer who had died in
a healthcare institution or at home; (2) the cancer was a

Q Springer

92

primary tumor of the lung, esophagus, stomach, colon, rec-
tum, pancreas, liver, biliary system, kidney, prostate, bladder,
breast, ovary, or uterus; (3) the patient had received medical
treatment from the institution on 3 or more days; and (4) the
patient had been informed of the malignancy. Families were
surveyed 6 to 12 months after the patients’ death, and ques-
tionnaires were distributed in October 2008 and October 2011.
Pain relief was measured using one item of the Good Death
Inventory, “a patient is free from pain” on a seven-point
Likert-type scale from “17: strongly disagree to “7”: strongly
agree [31].

Statistical analyses

To compare the changes in pain intensity before and after the
interventions, the worst, average, and least pain intensity
measured by the Brief Pain Inventory were compared using
Student’s ¢ test. Differences in subject backgrounds, such as
region, primary tumor sites, age, and sex, were adjusted. To
investigate the changes in pain intensity with different patient
characteristics, the worst pain was compared in the patients
with a different performance status (0/1, 2, vs. 3/4), primary
tumor site, age (<70 vs. 70 or older), and sex.

For ease of interpretation, we additionally calculated the
percentages of pain distributions. Pain intensity was classified
into four groups following the previous systematic review: no
pain 0, mild / o 4, moderate 5 to 6, severe 7 or more [1].

We calculated the prevalence of patients’ unmet needs by
calculating the percentages with 95 % confidence intervals
(95 % CI) of patients who reported that they needed more pain
treatment out of all patients surveyed. Furthermore, to identify
the determinants of unmet needs, we compared the patient
backgrounds (age, gender, primary tumor sites, performance
status, chemotherapy/radiotherapy), worst pain intensity,
patient-reported quality of care, and patient-reported quality
of life between patients with and without unmet needs. Com-
parisons were performed using Student’s ¢ test or the Chi-
square test where appropriate. Logistic regression analysis
was performed for variables with a significant difference
(P<0.05).

We calculated the prevalence of reasons patients did not
want pain treatment out of all patients with mild pain and
moderate/severe pain. The responses for the others were few
and not included in analyses.

Time trend in the changes of opioid consumptions per
caner death within each region were tested by linear repeated
measures regression analysis. Pain relief rated by the bereaved
families was compared before and after with Student’s # test.
Differences in subject backgrounds were adjusted, and the
weighted means of the death location according to census data
from the four regions were used to adjust for differences in the
proportions of the place of death of the patients sampled.
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Table 1 Background characteristics

(1) Patient background
Background characteristics Before (7=859) After (n=857) P value
Region, % (n) <0.0001
Tsuruoka 9.9 % (85) 19 % (166)
Kashiwa 17 % (149) 22 % (192)
Hamamatsu 39 % (337) 30 % (255)
Nagasaki 34 % (288) 28 % (244)
Mean age (years, standard deviation) 67 (11) 68 (11) 0.16
Sex 0.044
Male 55 % (476) 60 % (516)
Female 45 % (383) 40 % (341)
Primary tumor site 0.18
Lung 26 % (221) 26 % (223)
Breast 17 % (148) 15 % (125)
Colon, rectum 15 % (133) 14 % (124)
Prostate, kidney, bladder 14 % (122) 15 % (132)
Stomach, esophagus 11 % (92) 9.2 % (79)
Liver, bile duct, pancreas 9.5 % (82) 11 % (95)
Uterus, ovary 5.2 % (45) 7.8 % (67)
Performance status 0.38
0 28 % (243) 32 % (271)
1 43 % (371) 40 % (340)
2 21 % (181) 19 % (166)
3 43 % (37) 5.0 % (43)
4 1.6 % (14) 1.5 % (13)
Chemotherapy and/or radiotherapy 0.84
Receiving 58 % (498) 56 % (484)
Not receiving 40 % (343) 40 % (340)
(2) Background of bereaved families
Background characteristics Before (n=1,110) After (n=1,137) P value
Region, % (n) 0.024
Tsuruoka 17 % (184) 18 % (204)
Kashiwa 19 % (211) 14 % (162)
Hamamatsu 39 % (432) 40 % (458)
Nagasaki 25 % (283) 28 % (313)
Patient age, years <0.0001
20-29 0-2% (2) 0% (0)
30-39 0:5%(5) 0-7% (8)
40-49 2:1%(23) 1-8% (21)
50-59 11 % (122) 7-1% (81)
60-69 23 % (251) 21 % (238)
70-79 36 % (403) 33 % (380)
80-89 23 % (259) 29 % (326)
90— 3.9 % (43) 6.2 % (71)
Patient sex 0.47
Male 62 % (689) 61 % (688)
Female 36 % (402) 38 % (428)
Primary tumor site 0.88
Lung 27 % (298) 26 % (294)
Stomach, esophagus 20 % (218) 18 % (205)
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Table 1 (continued)

Pancreas, bile duct
Liver
Colon, rectum

14 % (154)
11 % (119)
10 % (111)

Prostate, kidney, bladder 6.4 % (71)
Breast 4.0 % (44)
Uterus, ovary 3.7 % (41)
Family member age, years (%)
20-29 0.8 % (9)
30-39 3.4 % (38)
40-49 13 % (141)
50-59 28 % (306)
60-69 29% (317)
70-79 21 % (231)
80-89 4.9 % (54)
90— 0.3 % (3)
Family member sex
Male 31 % (341)
Female 68 % (753)
Relationship to patient
Husband/wife 53 % (583)
Child of patient 39 % (431)
Sibling 4.1 % (45)
Parent of patient 1.4 % (15)
Others © 24 % (27)
Death location
Hospital 72 % (797)
Palliative care unit 21 % (236)
Home 6.9 % (77)
Stay with patients during the last week
Every day 72 % (795)
4-6 days 11 % (123)
1-3 days 9.7 % (108)
None 6.4 % (71)

16 % (179)
11 % (120)
11 % (120)
6.9 % (78)
42 % (48)
33%(37)
0.0062
0.5 % (6)
3.0 % (34)
11 % (127)
24 % (273)
31 % (354)
23 % (256)
6.4 % (73)
0.4 % (4)
0.11
28 % (313)
71 % (802)
0.79
52 % (594)
39 % (449)
33 % (37)
1.7 % (19)
2.1 % (24)
<0.0001
59 % (668)
22 % (248)
19 % (221)
0.15
73 % (833)
12 % (134)
7.9 % (90)
5.1% (58)

The percentages do not add up 100 % due to missing values. Chi-square test or Wilcoxon's rank—sum test

All analyses were performed with the SAS software pack-
age, version 9.3 (SAS Institute, Cary, NC, USA).

Results

We obtained a total of 859 (response rate 58 %) and 857
(response rate 57 %) analyzable responses from 1,488 and
1,501 patients in the preintervention and postintervention
surveys, respectively. We also obtained a total of 1,110 (re-
sponse rate 69 %) and 1,137 (response rate 66 %) analyzable
responses from 1,658 and 1,728 families, respectively. Back-
ground characteristics are summarized in Table 1. Among 118
patients who slightly disagreed, disagreed, or strongly
disagreed that they were free from physical distress from
1,137 patients in postintervention survey, 20 patients reported
they received specialized palliative care service, 57 patients
did not, and the remaining 41 patients reported unsure.

Change in pain intensity

None of the worst, average, and least pain changed signifi-
cantly after the regional intervention program (Table 2). No
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significant changes were observed in all subgroups of patients
a with performance status of 0/1, 2, 3/4 (Table 2). Subgroup
analyses of the primary tumor site, age, and sex revealed that
there were no significant changes in pain intensity between the
observation periods (data not shown).

On the other hand, pain relief of terminally ill cancer
patients rated by bereaved families significantly improved
after the intervention (Table 2).

On the basis of the worst pain reported, the percentages of
patients who reported moderate to severe pain was 16 %
(95 % CI 14-19) in the preintervention survey and 17 %
(95 % CI 13-18) in the postintervention survey (Table 3). A
total of 488 (57 %; 95 % CI 54-60) of 857 patients in the
postintervention survey reported a pain intensity of 1 or more.

Unimet needs for pain treatment

In total, 134 patients agreed that they needed more pain
treatment. This corresponds to 16 % of all 857 patients sur-
veyed (95 % CI, 13-18), and 27 % of 488 patients with a pain
intensity of 1 or more (95 % CI 24-32). The prevalence of
patients with unmet needs increased according to the pain
intensity (Fig. 1). While 23 % of patients needed pain
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Table 2 Changes in pain intensity of outpatients and pain relief of terminally ill cancer patients rated by the bereaved family members

Items Before After P value Adjusted P
Qutpatients
Worst pain, mean (standard deviations) 1.92 (2.49) 1.93 (2.43) 0.97 0.62
Average pain 1.50 (1.97) 1.48 (1.89) 0.85 0.80
Least pain 0.94 (1.48) 0.96 (1.48) 0.73 0.62
Subgroups of outpatients with different performance status
Oorl 1.47 (2.11) 1.53 (2.12) 0.61 031
2 2.80 (2.83) 2.68 (2.57) 0.71 0.80
Jor4 4.18 (3.26) 4.07 (3.38) 0.87 0.85
Terminally ill patients (proxy by bereaved family)
Pain relief* 4.30 (1.75) 4.55(1.64) 0.001 0.002

*Rated based on one item of the Good Death Inventory: “a patient is free from pain” on a seven-point Likert-type scale from “1” strongly disagree to “7”

strongly agree

treatment in those with mild pain, 49 % did in those with
severe pain.

Determinants of unmet needs for pain treatment

The patients with a younger age, better performance status,
receiving chemotherapy/radiotherapy, more severe pain, low-
er perceived quality of care, and perceived lower quality oflife
were significantly more likely to have unmet needs for pain
treatment (Table 4). Multivariate analyses identified severe
pain and a lower quality of life as independent determinants
of unmet needs for pain treatment. This model explained the
variance of 0.12 (R square of Nagelkerke).

Reasons for not wanting pain treatment

Reasons for not wanting pain treatment reported by the pa-
tients markedly differed between those with mild and
moderate/severe pain (Fig. 2). Minimum interference with
daily life was the most common reason in patients with mild
pain (74 %) and also those with moderate/severe pain (41 %).
In both pain groups, general nonpreference for medicines was
listed as a reason in about 30 %, and longstanding symptoms
before diagnosis of cancer was listed in about 20 %. Patients
with moderate/severe pain listed concerns about tolerance and

addiction most frequently (38 %), followed by the experience
of neuropsychiatric and abdominal symptoms under the cur-
rent medications and the belief that analgesic medication is for
dying patients (15 to 18 %).

Opioid consumption

Total opioid consumption significantly increased from
64,035 g for four regions in 2007 to 103,542 g in 2010 (P=
0.034, adjusted for cancer death; Fig. 3). Opioid consumption
of oral morphine, oxycodone, and transdermal fentanyl sig-
nificantly increased from 43,839 g for four regions in 2007 to
68,517 g in 2010 (P=0.0044, adjusted for cancer death).

Discussion

This is, to our best knowledge, the first analyses of changes in
pain intensity in outpatients before and after a comprehensive
region-based palliative care program using a nearly regionally
representative sample.

The most important finding is that this regional palliative
care intervention program demonstrated no measurable effects
on pain intensity in advanced cancer patients receiving outpa-
tient treatment, despite significant increase in opioid

Table 3 Changes in distributions

of worst pain intensity Before (n=859) Percentage 95 % Cl After (n=857) Percentage 95 % CI
Worst pain
None 348 42 % 39, 46 343 41 % 38,45
Mild 335 41 % 37,44 355 40 % 39, 46
Moderate 73 8.9 % 7.0, 11 70 84 % 7.0, 11
Severe 68 8.3 % 7.0,10 63 7.6 % 6.0, 10
Missing 35 - - 26 - -
@ Springer
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Fig. 1 Need for pain treatment 100(%

44%

Mild pain Moderate Severe
(n=355) (n=70) (n=63)
Met (not wanting pain treatment) Z Unsure B Unmet

consumption and improvements in pain relief of terminally ill
cancer patients rated by families. This is consistent with the
total population and all subgroups with a poor performance
status. This seems to contradict with other favorite outcomes
observed in this study including improved physicians’ and
nurses’ knowledge and difficulties regarding palliative care
(including pain management) and improved patient-reported

Table 4 Determinants of unimet needs for pain treatment

quality of palliative care (i.e., patients reported that physicians
were significantly more likely to deal promptly with
discomforting symptoms and that nurses promptly dealt with
the patients’ needs) [25].

There are many interpretations of this result. The first
interpretation is that the comprehensive regional palliative
care intervention actually contributed to improvement in

Potential determinants

Univariate analyses

Multivariate analyses

Patients with Patients without P value Odds 95 % Confidence P value
unmet needs (n=134) unmet needs (n=354) ratio intervals
Age (mean, S.D.) 66 (11) 69 (11) 0.012
Sex
Male 60 % (80) 60 % (213) 0.99
Female 40 % (54) 40 % (141)
Primary tumor site
Lung 22 % (29) 27 % (95) 0.011
Breast 17 % (23) 17 % (59)
Colon, rectum 22 % (30) 12 % (42)
Prostate, kidney, bladder 10 % (14) 16 % (57)
Stomach, esophagus 15 % (20) 8.5 % (30)
Liver, bile duct, pancreas 7.5 % (10) 12 % (43)
Uterus, ovary 6.0 % (8) 7.3 % (26)
Performance status 1.5 % (0.94) 1.2 % (0.87) 0.001
Chemotherapy/radiotherapy 68 % (91) 56 % (197) 0.046
Worst pain (0-10) 4.12.6) 29(222) <0.001 1.18 1.07-1.29 <0.001
Quality of care* 4.3(0.95) 4.5(0.95) 023
Quality of life** 5.0 (0.82) 5.3 (0.82) <0.001 0.72 0.56-0.94 0.015

*Measured using the Care Evaluation Scale, ranging from 1 to 6, with a higher score indicating a lower perceived necessity for improvement

**Measured using the Good Death Inventory, ranging from 1 to 7, with a higher score indicating a higher perceived quality of life
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Fig. 2 Reasons for not wanting
pain treatment

Mild pain
(n=156)

Moderate/Severe

(n=34)

Minimum interference with daily life

General non-preference for medicines

Longstanding symptoms before
diagnosis of cancer

Concerns about tolerance and addiction

Experienced neuropsychiatric symptoms
under current medications

Experienced uncomfortable abdominal
symptoms

Belief that analgesic medications is for

41%
{n=14)

dying patients

regionwide palliative care outcomes, but the target patients
receiving the greatest benefits from this program are those ofa
more advanced stage, not outpatients. This interpretation is
supported by the findings that improvement occurred more
clearly on considering the place of death and family-reported
quality of life and quality of care in near-death patients [25].
The findings of this study that opioid consumption increased
and the pain relief of terminally ill cancer patients reported by
bereaved families improved also support this interpretation,
that the intervention was actually directed to inpatients and
patients at home.

The second potential interpretation is that intervention
itself is weak for alleviating pain of outpatients. This interpre-
tation is consistent with previous region-based intervention
studies that failed to demonstrate clinically significant effects
of the interventions [17, 18]. Outpatients have less frequent
contact with medical professionals, and different strategies to
improve pain may be necessary for outpatients and inpatients
(e.g., for outpatients, intervention to increase regular contact
such as telephone monitoring) [12, 16].

The third potential interpretation is that the severity of pain
in this study population is not so high, and this could make
interventions less effective due to ceiling effects. The preva-
lence of pain observed in this study is generally consistent
with previous studies [1, 5-11]. Previous studies on cancer
outpatients reported a pain prevalence of 60-70 %, and
moderate/severe pain of 20-30 % [1, 5-11]. For instance, in
an Ontario cohort, 53 % of ambulatory cancer patients report-
ed some levels of pain, and 22 % reported moderate/severe
pain [7]. The corresponding figures in this study are 57 and
16 %, respectively. Although direct comparisons of pain prev-
alence are difficult due to differences in study populations,
settings, healthcare systems, and the survey methodology, the
patients recruited and sampled in this study seems to be
similar to those of previous studies; also, the pain intensity
of patients with a lower performance status showed no

100 0 50 100
(%) (%)

significant changes. Future studies designed to include more
patients with moderate or severe pain might lead to different
results.

The fourth possible interpretation is the complex nature of
pain as an outcome. Many studies reported that cancer patients
do not simply want relief from pain, but they actually struggle
to achieve an acceptable balance between interference with
daily life from pain and other troublesome experiences (e.g.,
somnolence from pain medications) or psychological issues
[16, 32, 33]. In this study, patients listed a variety of factors as
the reasons they do not want pain treatment, such as minimum
interference with daily life, general nonpreference for medi-
cines, longstanding symptoms before diagnosis of cancer,
concerns about tolerance and addiction, and experienced trou-
blesome symptoms under current medications. In addition,
this study revealed that the patient-reported quality of life
was an independent determinant of needs for further pain
treatment independent of the pain intensity itself. That is,
patients do or do not want pain treatment in consideration of
not only the pain intensity itself but also many aspects of the
quality oflife (e.g., functional status and other symptoms such

(8
110000

-
100000 T
e
90000 - e —> e
L
80000 T —
//
70000 s g
60000 et
///
50000 M’“’/
o

40000 . ’

2007 2008 2009 2010y

-+ Total opioid consumption
-#-Consumption of oral morephine, oxycodone, and transderamal fentanyl

Fig. 3 Changes in opioid consumption

A Springer



2454

Support Care Cancer (2014) 22:2445-2455

as somnolence and abdominal symptoms) as well as their
values (e.g., general nonpreference for medicines). Increased
opioid consumption at a regional level did not lead to a
decrease in pain intensity in outpatients. These observations
further highlight the complex nature of pain treatment. Some
patients were willing to accept mild to moderate pain as this
had minimum interference on daily life, and they did not
prefer medicines in gencral. Some patients had experienced
neuropsychiatric symptoms under the current medications and
were rather willing to accept moderate levels of pain. As a
clinical implication, patient-tailored intervention is the only
established way to optimize pain treatment for cancer patients
[12, 13]. As research implication, while pain intensity and
opioid consumption may be “too easy” estimates to evaluate
the quality of pain management, a novel indicator to integrate
the trade-off nature of pain experience and degree of respect-
ing patient values would be necessary for future rescarch in
palliative care fields [1, 2, 37, 38].

Despite the strength of this study regarding the success in
obtaining nearly representative data at a regional level, this
study has several limitations. First, we obtained only the pain
intensity because pain was not a primary end-point, and other
measurements, such as satisfaction, pain relief, and quality
indicator (e.g., pain management index), were not obtained.
Second, a lack of data from medical records makes it difficult
to determine whether a patient has received adequate pain
management or the involvement of specialized palliative care
services. Third, due to the lack of a control group, we cannot
conclude that the changes observed in this study are a result of
the interventions or national trends. Fourth, the outcomes
measured with questionnaire surveys might have been affect-
ed by selection and response bias. Fifth, the data might not be
a fully representative regional sample, although 80 % of
hospital beds were included. Sixth, data reported by bereaved
families may be affected by recall bias and the proxy nature.

In conclusion, despite the many improvements observed,
this comprehensive regional palliative care program failed
to demonstrate improvement in pain intensity in cancer
outpatients. The potential interpretations are that outpatients
are less likely to be regarded as the main target population
in such a program; intervention itself is weak (too global),
and the study population experienced generally well-
controlled pain. To improve the pain experience of cancer
outpatients, an intensive, patient-tailored intervention seems
to be more promising than region-based intervention. The
single use of pain intensity or opioid consumption as an
outcome may be inappropriate to understand the overall
experience of patients.
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Is Prophylactic Medication for Prevention of Opioid-Induced
Nausea or Vomiting Necessary?
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Abstract

Objectives: To identify predictive factors for nausea or vomiting in patients with cancer who receive oral opioid
analgesics for the first time.

Methods: The participants were 280 hospitalized patients with cancer who were given oral opioid analgesics for
relief of cancer pain for the first time at our hospital between January 2008 and December 2011. According to
previous studies, predictors evaluated were factors potentially affecting nausea or vomiting. For nausea, the
following scoring for response was used: 0= absence of nausea; 1 =presence of nausea for 3 days after the start
of oral oxycodone but continued to take oxycodone; 2=presence of nausea for 3 days and discontinued
oxycodone due to nausea. For vomiting, at least 1 vomiting episode during the 3 days was regarded as vomiting-
positive. Multivariate ordered logistic regression analysis was performed to identify the predictive factors for
nausea or vomiting in cancer patients.

Results: This analysis identified gender (male) (odds ratio [OR]=0.429), lung cancer (OR =2.049), and steroid
use (OR=0.417) were significant factors for the occurrence of opioid-induced nausea. For vomiting, gender
(male) (OR=0.4) and use of dopamine D, blockers (OR =2.778) were significant factors.

Conclusions: Female gender was found to be predictive factors for the occurrence of nausea. Lung cancer
might be closely associated with opioid-induced nausea. The use of steroids might be effective as prophylaxis
for nausea. Female gender was also a predictive factor for the occurrence of vomiting. Vomiting occurred even
if dopamine D, blockers (prophylactic medication) were given.

Introduction

NAUSEA OR VOMITING occurs frequently (10% to 40%) in
patients receiving oral opioids, which may lead to the
discontinuation of opioid use, thereby compromising pain
management.' ™ Opioids stimulate the medullary chemore-
ceptor trigger zone (CTZ), increase vestibular sensitivity, and
have effects on the gastrointestinal tract. It has been common
to prescribe antiemetic prophylaxis, such as dopamine type 2
(D,) blockers, to decrease the incidence of nausea and vo-
miting in patients with cancer receiving oral opioid analge-
sics for the first time. However, we sometimes find that
patients must discontinue opioid use due to nausea or vo-
miting, even with antiemetic prophylaxis. There has been

little evidence indicating the efficacy of ant-emetic prophy-
laxis for opioid-induced nausea and vomiting.““8 Thus, a
retrospective study was carried out to identify predictive
factors for nausea or vomiting in patients with cancer who
were given opioids for the first time, in order to be contrib-
utory to establish optimal treatment of cancer pain.

Patients and Methods

Study term and participants

Patient care records were searched to identify 280 hospital-
ized patients with cancer who were given oral opioid analgesics
for relief of cancer pain for the first time at the University
Hospital of Kyoto Prefectural University of Medicine between

Departments of 'Hospital Pharmacy, “Pain Treatment and Palliative Care Unit, University Hospital, *Departments of Pain Management
and Palliative Care Medicine, Graduate School of Medical Science, Kyoto Prefectural University of Medicine, Kyoto, Japan.

Accepted December 17, 2013.

%



