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For example, irinotecan is a cytotoxic drug for treat-
ment of small cell lung cancer and NSCLC, and association
between the toxicity and single-nucleotide polymorphism has
been studied intensively about uridine diphosphate glucu-
ronosyltransferase 1Al-glucuronosyltransferase 1A1. In fact,
in comparative outcomes analysis of Japan Clinical Oncology
Group 9511 and Southwest Oncology Group (SWOG) 0124
in extensive stage small cell lung cancer, significant differ-
ences in toxicity were observed in cisplatin plus irinotecan
between the two populations.® Grade 3 or higher neutropenia
was observed in 65% of Japanese patients, while 34% in the
United States. It is suggested that carefully planned global
clinical trials are vital to elucidate potential ethnic differences
in adverse effects.

In this study, we report an ethnic difference in toxicity
due to chemotherapy for patients with NSCLC through sys-
tematic review of the literature. Platinum-containing chemo-
therapy is still the cornerstone of treatment for patients,” and
we chose treatment regimens that were globally used, includ-
ing cisplatin plus gemcitabine (CG), cisplatin plus vinorel-
bine (CV), and carboplatin plus paclitaxel (CP) in NSCLC.
The target ethnicity in this study was Asians and non-Asians
who were mainly white.

METHODS

Literature Search and Data Extraction
Randomized trials with chemotherapy regimens of CP,
CG, and CV in NSCLC published from January 1, 2000, to
December 31, 2009, were identified from MEDLINE. We
used keywords ‘“nonsmall cell lung cancer,” “cisplatin,”
“gemcitabine,” “vinorelbine,” “carboplatin,” “paclitaxel,”
“phase II,” “phase III,” and “randomized trial.” The trials
with number of patients less than 50 were excluded to better
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ensure reliability. Search results were limited to reports
written in the English language.

To evaluate the toxicity of chemotherapy, we excluded
reports of postoperative chemotherapy, preoperative chemo-
therapy, and chemotherapy for elderly or poor performance
status and chose the reports that used chemotherapy agents
with doses and schedules close to those in Japan. We adopted
the trials with cisplatin 75 to 80 mg/m? and gemcitabine 1000
to 1250 mg/m?, every 3 weeks, and the trials with cisplatin 75
to 80 mg/m” and vinorelbine 25 to 30 mg/m?. Similarly, we
adopted the trials with carboplatin area under the curve 5 to
6 mg/ml/min and paclitaxel 200 to 225 mg/m?. Trials involv-
ing radiation therapy were excluded. For each trial, data on
sample size, characteristics of ethnicity, toxicity of neutrope-
nia, anemia, and thrombocytopenia were collected. Each
study has its own measure to evaluate side effects, which
were World Health Organization criteria and the National
Cancer Institute’s common toxicity criteria version 1 to 4.
Although there is a slight difference among them, the bound-
ary of grades 2 and 3 is the same.

Literature search was performed independently by two
investigators (Y.H. and T.T.) to assess the reliability of data
extraction.

Statistical Analysis

To evaluate ethnic difference in toxicity due to chemo-
therapies, we calculated actual number of patients from
published data.

Sample distributions for the patients with and without
toxicities were tested with the x” test and odds ratio (OR)
with its 95% confidence interval. Because a certain number of
reports did not include ethnicity information, we were uncer-
tain of the ratio of Asian patients in study population in each
clinical trial. We were also uncertain of the occurrence of
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trials in the scatter plot.

Assumption for unknown data of the incidence of
toxicity in Asian patients in Non-Asian trial
Assume the incidence of toxicity in Asian
patients based on the actual incidence
observed in the Asia trials selected.
=Use the lowest data (arrow) in Asian

Assumption for unknown data of the ratio of
Asian patients in Non-Asian trial

Assume the ratio of Asian patients among non-Asian
trials with known ethnic origins.

=Use the proportion of Asian patients ranged from
B%toC%.
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sensitivity analysis.
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“phase HI” and “randomized trial”

“Non-small-cell lung cancer” , “cisplatin”, “gemcitabine”, “vinorelbine”, “carboplatin”, “paclitaxel”, “phase II” ,

published from January 1, 2000 to December 31, 2009, written in the English language.

- -

Cisplatin plus gemcitabine Cisplatin plus vinorelbine
All articles (n=328) All articles (n=216)

-

Carboplatin plus paclitaxel
All artcles (n=361)

O . .
Excluded articles: Cisplatin plus Cisplatin plus Carboplatin plus
gemcitabine vinorelbine paclitaxel
1. Post-operative or pre-operative chemotherapy 13 7 15
2. Not 1st line chemotherapy 0 2 1
3. Not chemoradiation therapy 8 14 21
4. Not almost performed standard dosage, schedule in Japan 30 21 14
5. For elderly or poor performance status trial 4 4 12
6. The trials with number of patients less than 50 8 5 1
7. Review 30 16 28
8. Others (irrelevant therapy, inappropriate comments, etc.) 217 142 231
Cisplatin p;?ge'mcitabine Cisplatin ﬁnore!bine Carboplatmp%paclitaxel FIGURE 2. Flow chart showing
Phase Il tri?!s (n=4) Phase Il tri«‘als (n=1) Phase Il trials (n=7) the progress of trials through the
Phase Ill trials (n=14) Phase [l trials (n=4) Phase Il trials (n=20) _Aj review.

toxicity in the Asian patients. As shown in Figure 1, we used
sensitivity analysis by systematically repeating the statistical
analysis using different assumptions for the ratio of Asian
patients in clinical trials performed in the United States and
Europe. Sensitivity analysis can be used to determine how
different values of an independent variable will impact a
particular dependent variable under a given set of assump-
tions when the study involves uncertainty in data distribu-
tions.® Ratio of ethnicity is determined based on the trials that
include ethnicity information. We applied the ranged ratios of
Asian patients to the trials in which the racial ratio was not
described. We assumed the incidence of hematological tox-
icity in Asian patients based on the actual incidence observed
in the trials selected.

As for survival, we examined whether there are any
differences in the distribution of median overall survival
between Asian and US/Europe trials using Student’s # test.

A p value less than 0.05 was considered statistically
significant, and all reported p values were obtained with
two-sided manner. All statistical analyses were performed
using SPSS 16.0 for Windows (SPSS, Inc, Chicago, IL).

RESULTS

Study Selection

The flowchart for study selection is shown in Figure 2.
We retrieved 328 articles on the regimen of CG, 216 articles
on CV, and 361 articles on carboplatin and paclitaxel. Fi-
nally, we identified 12 phase II and 38 phase III trials of
NSCLC with a total of 11,271 patients in three regimens.

All articles are listed in supplement 1 to 3B, Supplemental
Digital Content 1 to 4; http:/links.Ilww.com/JTO/A104,
http:/links.lww.com/JITO/A105,  http:/links.lww.com/JTO/A106,
and http://links.lww.com/JTO/A108. In the regimen of CG, we

identified four phase II trials and 14 phase III trials with a total
of 4023 patients (supplement 1, Supplemental Digital Content 1,
http://links.lww.com/JTO/A104). Two trials were performed in
Japan and China (Asian studies), and 16 trials were performed in
the United States and Europe (non-Asian studies). In CV, one
phase 11 trial and four phase III trials were identified with a total
of 1253 patients (supplement 2, Supplemental Digital Content 1,
http:/links.lww.com/JTO/A105). Two trials were performed in
Japan, and three trials were performed in the United States and
Europe. In CP, we selected seven phase II trials and 20 phase 11
trials with a total of 5995 patients (supplement 3A, 3B, Supple-
mental Digital Content 3 and 4, http:/links.lww.com/JTO/A106
and http://links. Ilww.com/JTO/A108). Three trials were per-
formed in Asian countries including Japan, and 24 trials were
performed in the United States and Europe. With regard to
patient characteristics, median age from 56.4 to 66 years, and
good performance status ratio (Eastern Cooperative Oncology
Group 0 to 1, World Health Organization 0 to 1, or Karnofsky =70)
accounted for 99.8% as a median. In the comparison of age
between Asian trials and non-Asian trials, there was no
significant difference in the three regimens; CG (p = 0.64),
CV (p = 0.50), and CP (p = 0.82), respectively. In the
performance status, there were more patients with poor per-
formance status included in non-Asian study in the two
regimens: CG (p < 0.001) and CV (p < 0.001); there was no
significant difference in CP (p = 0.45).

Hematological Toxicity in Asian and Non-Asian
Studies

As shown in Figure 3, grade 3/4 toxicities were more
frequently observed in the Asian studies, when the actual
number of all the patients was combined. Distribution of the
frequency of grade 3/4 toxicity is shown in Figure 4. In a
regimen of CG, neutropenia, anemia, and thrombocytopenia
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FIGURE 3.

were more frequently observed in Asian studies than in
non-Asian studies with a statistical significance (p < 0.001).
In a regimen of CV, neutropenia and anemia were also
significantly more frequently observed in Asian studies (p <
0.001) except thrombocytopenia (p = 0.323). In a regimen of
CP, neutropenia and anemia occurred more frequently in
Asian studies (p < 0.001), again excepting thrombocytopenia
(p = 0.115).

Hematological Toxicity in Sensitivity Analysis

Asians in the Asian trial were Japanese and Chinese
from East Asia, whereas non-Asians were large and hetero-
geneous populations without a specified origin. We extracted
Asian and non-Asian patients from both separated Asian
trials/non-Asian trials and trials enrolling Asian and non-
Asian patients.

In a total of 50 trials of NSCLC that were identified,
only 14 trials reported ethnic origins of the study participants.
Among the 14 trials, 8 trials included Asian patients and they
showed that the ratio of Asian and non-Asian patients is
imbalanced, and the proportion of Asian patients ranged from
0.8 to 17.4% (median 6.0%).

We estimated the ratio of Asian patients in the 36
trials with unknown ethnic origins. We calculated the
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CDDP N Neutropenia Anemia Thrombocyt

GEM openia

Asian trials 197 53.9% 24.7% 28.0%

Non-Asian 3826 25.3% 9.2% 16.0%

trials

X2test P<0.001 P<0.001 P<0.001

OR 3.45 3.27 2.04

(95% Ci) (2.58-4.61) (2.30-4.56) (1.48-2.82)

CDDP N Neutropenia Anemia Thrombocyt

VNR openia

Asian trials 205 78.8% 25.6% 2.6%

Non-Asian 843 45.6% 12.4% 4.5%

trials (N=275)

X2test P<0.001 P<0.001 P=0.323

OR 4.43 243 0.57

(95% CI) (3.09-6.36) (1.67-3.54) (0.57-1.59)

CBDCA N Neutropenia Anemia Thrombocyt

PTX openia

Asiantrials 931 70.9% 10.8% 8.8%
(N=342)

Non-Asian 5064 33.7% 7.4% 6.5%

trials (N=5011) (N=4413)

X2test P<0.001 P<0.001 P=0.115

OR 4.79 1.52 1.39

(95% CI) (4.11-5.59) (1.20-1.91)  (0.94-2.06)

Comparison of grades 3 and 4 hematological toxicity between combined Asian and non-Asian trials.

hazard ratio = 95% confidence interval of hematological
toxicity (Asian/non-Asian) in each regimen, varying a
putative Asian population from 0 to 18%. We adopted the
lowest frequency of each hematological toxicity observed
in actual Asian trials, and we could reduce the margin of
error to be more accurate, minimizing the possible differ-
ences in severity of hematological toxicities between
Asians and non-Asians (Figure 1). On the basis of these
assumptions, nine models were created as shown in Figure
S. x axis is the ratio of Asian, and y axis is the OR. We
showed how an OR changed as we changed the Asian
ratio. The green dotted line represents the OR of 1. As
shown in Figure 5, even if we changed the Asian ratio,
more frequent grade 3/4 neutropenia and anemia were
observed significantly in Asian patients in the three regi-
mens. However, there was no significant difference be-
tween Asian and non-Asian in frequency of severe throm-
bocytopenia.

Survival Analysis

We identified six phase II and 38 phase III trials of
NSCLC in three regimens in survival analysis. We excluded the
IRESSA Pan Asia Study trial because most of the patients in the
study were never-smokers in East Asia who had outstanding
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CDDP N Neutropenia Anemia Thrombocyt
GEM openia
Asian trials 197 53.9% 24.7% 28.0%
(28.0-63.0) (18.0-27.0) (8.0-35.0)
Non-Asian 3826 25.3% 9.2% 16.0%
trials (4.8-58.0) (1.0-14.6) (0-36.3)
CDDP N Neutropenia = Anemia Thrombocyt
VNR openia
Asian trials 205 78.8% 25.6% 2.6%
(56.7-88.0)  (15.0-30.0)  (1.0-6.7)
Non-Asian 843 45.6% 12.4% 4.5%
trials (30.7-52.0) (3.0-16.0) (0-9.0)
{N=275)
CBDCA N Neutropenia Anemia Thrombocyt
PTX openia
Asian trials 931 70.9% 10.8% 8.8%
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trials (5.9-66.0) (0.6-14.1) (1.0-15.1)
(N=5011) (N=4413)

FIGURE 4. Comparison of grades 3 and 4 hematological toxicity between Asian and non-Asian trials; scatterplot.

good prognosis. In the comparison of overall survival by using
Student’s ¢ test, median survival time was longer in the Asian
studies than those in non-Asian studies as shown in Figure 6
(12.2 months versus 9.6 months, p = 0.012).

DISCUSSION

Global clinical trials including lung cancer have ad-
vanced year by year. Glickman et al.? reviewed 300 articles
reporting the results of clinical trials in 1995-2005 and found
that the number of countries serving as trial sites outside the
United States more than doubled in 10 years, whereas the
proportion of trials conducted in the United States and West-
ern Europe decreased. Globalization of clinical trials may
also shorten the timeline for clinical testing.

Although it is efficient to include patients globally for
saving time and costs in completing large-scale clinical trials,
ethnic difference in treatment benefit and toxicity is becom-
ing a great concern. In IRESSA Survival Evaluation in Lung
cancer study,* Asian patients lived longer compared with
non-Asian patients treated with gefitinib (median 9.5 versus
5.2 months). EGFR mutation is a critical biomarker for
EGFR-TKIs, and there is a higher rate of EGFR mutations in

Copyright © 2011 by the International Association for the Study of Lung Cancer

the Asian patients than whites, 19 to 61% versus 5 to 10%.5
Ethnic difference in clinical benefit might be because of
tumor biology among different ethnicities. However, instead
of a large body of work focused on differences in clinical
benefit, we find that those in hematological toxicity have not
been fully studied. Given such a situation, we showed a
significant difference of hematological toxicity due to cyto-
toxic chemotherapy between Asian and non-Asian in a
pooled analysis on phase II and III clinical trials.

In this study, we showed that the degree of hematolog-
ical toxicities of neutropenia and anemia was significantly
different between Asian and the US/European studies. In
sensitivity analysis, we demonstrated that Asian patients had
a disadvantage in side effects compared with non-Asian
patients who were mostly whites. Grade 3/4 neutropenia and
anemia were more frequently observed in Asians in the
common chemotherapy regimens of platinum doublets
widely used in patients with NSCLC. Serious thrombocyto-
penia was also observed in CG, but not in CV and CP. It is
suggested that dose setting be carefully conducted in global
clinical trial and that dose modification according to ethnicity
be considered.
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FIGURE 6. Survival and race: the compari-
son of overall survival time by using Stu-
dent’s t test.

There is substantial interindividual variability in drug
metabolism.'® Recent evidence suggests that there is even
greater variability between individuals of different ethnicity.
A number of genetic polymorphisms that reflect ethnic dif-
ferences have been reported to affect pharmacokinetics and
pharmacodynamics.> It is well known that pharmacokinetic
factors that determine an individual’s exposure to drugs and
metabolites affect the potential for beneficial and toxic re-
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T
Asian Non-Asian

Race

MST : 12.2 months vs 9.6 months (p = 0.012)

sponses to that medicine, e.g., CDA*3 for gemcitabine,!!
ABCBI for vinorelbine,'? CYP2C8 for paclitaxel,''* and
ERCC2, XPD for platinum compounds.>!3

Another explanation for ethnic difference is frequency
of never-smokers in patients with NSCLC between Asians
and whites. Epidemiological study showed that approxi-
mately 30% of patients with NSCLC were never-smokers in
Asians, while 7 to 8% in whites.!'6 In smokers, the dose-
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normalized area under the plasma concentration—time curve
of irinotecan was significantly lower compared with non-
smokers, and smokers experienced considerably less hema-
tologic toxicity.!? In addition, there was a significantly higher
incidence of grades 3 and 4 neutropenia among patients
treated with gemcitabine monotherapy without a history of
smoking than among those with a history of smoking.'s
Therefore, smoking status may affect drug metabolism and
toxicity, although this is still controversial.

Neutropenia during chemotherapy has been reported to
be a predictor of longer survival in several studies.!*-20 In fact,
among clinical trials analyzed in this study, we detected weak
correlation between response rates and grade 3 and 4 hema-
tological toxicities for neutropenia (data not shown). We
showed that median survival time was better in the Asian
studies than those in the non-Asian studies, although it is a
statistical disadvantage without considering size of the study.
Side effects of neutropenia shown in this study may affect the
prognosis of Asians as well. In the international First-Line
ErbituX in lung cancer study,?' the 11% of patients who were
Asian had a considerably better overall prognosis regardless
of study treatment compared with whites (median survival,
19.5 months versus 9.6 months). Again, EGFR mutations
were frequently observed in Asians, and survival benefit for
Asians seemed to be because of EGFR mutations and EGFR-
TKI treatment. Recently, Gandara et al.?2 reported that tu-
mors with EGFR-activating mutations have lower expression
level of genes associated with DNA repair, such as ERCC1
and suggested that low DNA repair capacity may be a more
direct explanation for improved efficacy of platinum-based
chemotherapy in Asian populations.

There are some limitations in our study. First, our
unique methods may potentially influence publication bias.
However, our primary focus of toxicity is not associated with
end point originally designed in each clinical trial, and our
results cannot be affected by published data selected. Other
confounding factors that influence hematological toxicity also
should be considered. There was no significant difference in
age distribution between Asian trial and non-Asian trial, and
there were poorer performance status patients included in
non-Asian study, which likely relates with more side effects.
More side effects occurred in Asian trials, which included
more good performance status patients, and unbalanced per-
formance status distribution between the two study groups
cannot minimize our results. Second, the number of Asian
trials was relatively small, and the chemotherapy regimen of
cisplatin and pemetrexed was not included in this study,
which is also commonly used globally. However, no phase II
or phase III studies on cisplatin and pemetrexed conducted in
Asian countries have been reported to date. Global clinical
trials have increased, and more Asians will be enrolled in the
near future. Third, the data of each trial were not based on
individual data, and side effects are also affected by fre-
quency of examination of blood count. In addition, each study
has its own follow-up algorithm. There may be an argument
that Asian doctors conducted the test more, which leads to
more severe toxicity appearing in Asian study. However,
SWOG and Japan Multi-National Organization common arm

Copyright © 2011 by the International Association for the Study of Lung Cancer
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analysis used an identical protocol and they showed signifi-
cant difference between them, and grades 3 and 4 neutropenia
and febrile neutropenia were significantly greater than in
SWOG trial.2 This common arm analysis is a promising and
reliable method to investigate toxicity and genetic back-
grounds particularly for the study of ethnic differences. An-
other approach can be inclusion of the information of ethnic-
ity in designing clinical trials, which will be collected
individually for future meta-analysis.

In conclusion, we demonstrated that severe hematolog-
ical toxicities were more frequently observed in Asian pa-
tients compared with non-Asians who were mainly white.
This study suggests that global clinical trials should be
carefully designed and conducted to account for potential
genetic differences in the patient. Large-scale prospective
studies focused on ethnic differences are warranted for global
public benefit.
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Prospective Study Evaluating the Plasma
Concentrations of Twenty-six Cytokines and
Response to Morphine Treatment in Cancer Patients
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Abstract. Cytokine signaling is involved in pain and opioid-
receptor signaling. In this prospective study, we studied the
plasma cytokine levels in order to identify candidate
biomarkers for predicting vesistance to morphine treatment in
a cohort of opioid-treatment-naive cancer patients. We
analyzed pain rating and the plasma concentrations of 26
cytokines at baseline and after morphine treatment using a
multiplex immunoassay system for the following cytokines:
eotaxin, colony stimulating factor, granulocyte (G-CSF),
colony stimulating factor granulocyte-macrophage (GM-
CSF), interferon a2 (IFN-a2), IFN-y, interleukin 1o (IL-1a),
IL-1B3, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, IL-10, IL-12
(p40), IL-12 (p70), IL-13, IL-15, IL-17, IP-10, monocyte
chemotactic protein 1 (MCP-1), macrophage inflamumatory
protein 1o (MIP-1a), MIP-18, tumor necrosis factor-a (TNF-
a) and TNF-. No correlation was observed between the
clinical characteristics and the numerical rating scale for pain
at baseline or among patients who developed resistance to
morphine treatment. Interestingly, the plasma concentration of
MIP-1a significantly decreased during morphine treatment
(day 8 vs. baseline, p=0.03). Regarding the baseline plasma
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cytokine concentrations, none of the cytokine levels were
correlated with the numerical rating scale for pain at
baseline; however, the baseline plasma concentrations of
eotaxin, IL-8, IL-12 (p40), IL-12 (p70), MIP-1a and MIP-13
were significantly lower in patients who required a high dose
of morphine or who developed resistance to morphine
treatment. In conclusion, this is the first report revealing that
the plasma concentrations of several cytokines were
significantly modulated during treatment and were correlated
with treatment outcome of morphine. Our results suggest that
plasma cytokine levels may be promising biomarkers for
morphine treatment and that they warrant further study.

Approximately 80% of advanced-stage cancer patients suffer
from pain as a result of their disease, and more than 10
million cancer patients are thought to be treated with opioids
worldwide (1). Therefore, controlling chronic, severe pain
caused by cancer is considered a very important issue for
improving the quality of life of cancer patients. Since the
degree of pain sensation and the outcome of morphine
treatment varies widely among individuals, pharmacogenetic,
pharmacokinetic and pharmacodynamic biomarkers of opioid
treatment, such as genetic determinants, have been
investigated intensively to improve the effectiveness of
morphine treatment (2). Several genetic variants associated
with varying pain sensitivity have been identified in the
general population, including of the genes for p-opioid
receptor  (OPRM1I); &-opioid receptor (OPRDI);
catecholamine-O-methyltransferase (COMT); guanosine
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triphosphate cyclohydrolase 1/DOPA-responsive dystonia
(GCH1I); melanocortin-1 receptor (MCI1R); transient receptor
potential cation channel, subfamily V, member 1 (TRPVI);
and transient receptor potential cation channel, subfamily A,
member 1 (TRPAI) (2, 3). With regard to morphine treatment,
the most investigated genetic variant is OPRM1 118A>G. The
OPRM1 gene is the main target of morphine, and the
118A>G variant leads to a change in amino acids (asparagine
to aspartic acid) at position 40 of the extracellular receptor
region, affecting a putative glycosylation site of the receptor
and suggesting that the different sensitizing to pain is
biologically reasonable (2). Many studies have evaluated the
correlation between OPRMI 118A>G and the outcome of
morphine treatment; however, a recent meta-analysis showed
no consistent associations between the OPRMI 118A>G
genotype and most of the phenotypes in a heterogeneous set
of eight clinical studies, except for weak evidence of an
association with less nausea and increased opioid dosage
requirements in homozygous carriers of the G allele (4).
Other genetic variants (such as variations in COMT; MCIR;
ATP-binding cassette, sub-family B, member 1 [ABCBI]; and
UDP  glucuronosyltransferase  2B7 [(UGT2B7]) and
combinations of such variants have been examined in several
studies (2, 5). However, plasma cytokine levels have never
been used as biomarkers for morphine treatment to date.

Meanwhile, emerging evidence has indicated that cytokine
signaling is closely involved in pain and that bidirectional
interactions exist between cytokine and opioid-receptor
signaling (6, 7). In addition, the overexpression of cytokines
and chemokines is frequently observed in many types of
cancer (8, 9). However, few studies have evaluated the plasma
concentrations of cytokines in association with pain scale
ratings or the outcome of morphine treatment. Thus, we
hypothesized that the plasma concentrations of some
cytokines may be modulated or correlated with morphine
treatment in cancer patients. In this prospective study, we
examined the plasma concentrations of 26 cytokines to
explore candidate biomarkers capable of predicting resistance
to morphine treatment.

Materials and Methods

Patients. This prospective study started in July 2009 and enrollment
was completed in March 2011 at the Kinki University Faculty of
Medicine and Sakai Hospital, Kinki University Faculty of Medicine.
Clinicopathological features including age, sex, ECOG performance
status (PS), type of primary malignant neoplasm, metastatic sites,
white blood cell count (WBC), hemoglobin (Hb) level, platelet
count (PLT), and albumin (Alb) and C-reactive protein (CRP) levels
were recorded. The numerical rating scale (NRS) for pain (10, 11)
and the required doses of morphine were evaluated at baseline and
on days 1 and 8 of morphine treatment. Morphine treatment was
performed according to the standard method including titration
(NCCN Guidelines™ , Adualt Cancer Pain) (12). Resistance to
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Table 1. Clinical characteristics of study patients.

Characteristic Total
n=44
No. of patients %
Age, years Median 69
Range 40-85
Gender Male 22 50
Female 22 50
PS 0 0 0
1 9 20
2 24 55
3 10 23
4 1 2
Cancer type Lung 19 43
CRC 8 18
Gastric 4 9
CUP 4 9
Pancreatic 2 5
Breast 2 5
GB 1 2
RCC 1 2
Lymphoma 1 2
PCC 1 2
Skin 1 2
Metastatic Sites (n) 0 4 9
1 i9 43
2 13 29
3z 8 18
WBC (/ub) <5000 8 18
5000-9999 22 50
=10000 14 32
Hb (g/dl) <85 3 7
8.5-119 27 61
=12 14 32
PLT (104/ph) <10 0 0
10-29 24 55
230 20 45
Alb (g/dl) <25 4 9
2.5-34 20 45
=35 20 45
CRP (mg/dl) <1 12 27
1.0-4.9 16 36
=25 16 36

CRC, colorectal; CUP, cancer of unknown primary; GB, gallbladder;
RCC, renal cell carcinoma; Lymphoma, malignant lymphoma; PCC,
malignant pheochromocytoma.

morphine treatment on day 1 (early phase) or on day 8 (stationary
phase) was defined as the requirement of a high morphine dose (>30
mg) and the persistence of pain after morphine treatment (NRS 26)
on days 1 or 8, respectively. The present study was approved by the
Institutional Review Boards of both centers, and written informed
consent was obtained from all the patients.

Preparation of plasma samples. Blood samples were collected
before the initiation of morphine treatment (baseline) and on day 8.
The separated sera were stocked at -80°C until further use.
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Figure 1. A: Flow diagram of analyzed patients. B: Plasma concentrations of MIP-1a (left panel) and IL-12 (p40, right panel) at baseline and after

morphine treatment (day §).

Antibody suspension bead array system. The plasma concentrations
of 26 cytokines were determined using commercially available
antibody suspension bead arrays (MILLIPLEX™ Human Panel 1
Pre-mixed 26 Plex #MPXHCYTOG60KPMX26; Millipore, Billerica,
MA, USA). The markers used in this panel were as follows: eotaxin,
colony stimulating factor, granulocyte (G-CSF), colony stimulating
factor, granulocyte-macrophage (GM-CSF), interferon, a2 (IFN-
«2), IFN-v, interleukin 1o (IL-1a), IL-1-B, IL-2, IL-3, IL-4, IL-5,
IL-6, IL-7, IL-8, IL-10, [L-12 (p40), IL-12 (p70), IL-13, IL~15, IL-
17, 1P-10, monocyte chemotactic protein 1 (MCP-1), macrophage
inflammatory protein 1o (MIP-10), MIP-1f, tumor necrosis factor-
¢ (TNF-0) and TNF-f. Data was obtained using a Bio-Plex
suspension array system® (Bio-Rad Laboratories, Hercules, CA,
USA) according to the manufacturer’s instructions. The method has
been previously described (13-14).

Statistical analysis. Statistical analyses were performed to test for
differences between groups, using Student’s r-test or Fisher’s exact
test. A p-value of <0.05 was considered statistically significant. All
analyses were performed by JMP (SAS Institute, Cary, NC, USA).

Results

Patient results. A total of 50 patients with opioid-treatment-
naive and histologically confirmed malignant neoplasms,
who were scheduled to undergo opioid treatment were
eligible for enrollment in this study. Five patients were
excluded from the analysis because of early cancer death
within two weeks, and one patient was excluded because of
absence of a plasma sample. Thus, 44 patients were included
in the final analysis (Figure 1A). Of the 44 patients, 75% had
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a PS of 0-2 and 43% had advanced lung cancer (Table I).
Forty-seven percent of the patients had metastatic lesions in
two or more organs. The laboratory data for WBC, Hb, PLT,
Alb and CRP are also shown (Table I).

Clinical characteristics and outcome of morphine treatment.
We evaluated whether the clinical characteristics were
associated with the NRS for pain at baseline or among
patients who had developed resistance to morphine treatment
on days 1 or 8. Age, sex, PS, tumor type, metastatic sites,
WBC, Hb, PLT, Alb and CRP were examined (Table II).
Twenty-five patients (57%) had severe pain (NRS z6) at
baseline. Resistance to morphine treatment was observed in
11 patients (25%) on day 1 and 14 patients (32%) on day 8.
None of the examined clinical characteristics were associated
with the NRS for pain or the outcome of morphine treatment.
These results suggest that predicting the outcome of morphine
treatment based on clinical parameters may be difficult.

Plasma concentrations of cytokines at baseline and changes
after morphine treatment. We examined the changes in the
plasma concentrations of 26 cytokines at baseline and after
morphine treatment (Table III). The baseline plasma
concentrations seemed to vary widely among individuals; for
example, the plasma concentrations of G-CSF and IL-6
varied from O to 2332 pg/ml and 0 to 1879 pg/ml,
respectively. During morphine treatment, the plasma MIP-1a
level decreased significantly (baseline: 7.2+19.3 pg/ml, day
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Table IL. Relationship between clinical characteristics and resistance to morphine trearment.

Characteristic Pain scale* (Baseline) Treatment outcome (day 1) Treatment outcome (day 8)
Mild Severe p-value Well Resistant™* p-value Well Resistant™*  p-value
controlled controlled

Age (years) 65< 5 8 0.75 9 4 0.71 9 4 1.00
65z 14 17 24 7 21 10

Gender Male 11 1 0.54 16 6 1.00 14 8 0.75
Female 8 14 17 5 16 6

PS 0-2 12 21 0.16 24 9 0.70 21 12 0.46
3-4 7 4 9 2 9 2

Tumor types Lung ca. 10 9 036 15 4 0.73 11 8 0.33
Others 9 16 18 7 19 6

Metastatic sites (n)  0-1 10 13 1.00 17 6 1.00 13 10 0.11
2= 9 12 16 5 17 4

WBC (/ul) <10000 14 16 0.53 24 6 0.29 21 9 0.74
210000 5 9 9 5 9 5

Hb (g/dD) <10 6 13 0.23 15 4 0.73 14 5 0.53
=10 13 12 18 7 16 9

PLT (104/ul) <30 11 13 0.78 16 8 0.29 16 8 1.00
=30 8 12 17 3 14 6

Alb (g/dl) <35 10 14 1.00 21 3 0.08 16 8 100
>3.5 9 11 12 8 14 6

CRP (mg/dl) <5 13 15 0.75 19 9 0.28 20 8 0.74
=5 6 10 14 2 10 6

Comparisons are between mild vs. severe pain groups and well-controlled vs. resistant to morphine treatment groups, *Pain was evalnated vsing
the numerical rating scale for pain (NRS). Severe pain was defined as NRS =6. **Resistance group was defined as the requirement of a high dose
of morphine (>30 mg) and persistent pain (NRS =6) after morphine treatment. The p-values were calculated using the Fisher’s exact test.

8: 2.3+7 4 pg/ml, p=0.03). Although the difference was not
significant, the plasma IL-12 (p40) level also decreased
(baseline: 7.0x17.4 pg/ml, day 8: 2.7+7.6 pg/ml, p=0.07)
(Figure 1B). Since the results were obtained from paired
samples of the same individuals at baseline and after
treatment, morphine treatment was thought to reduce these
plasma concentrations. MIP-1a and IL-12 (p40) could be
novel biomarkers for monitoring the effects of morphine
treatment, although further studies are needed.

Baseline plasma cytokine concentrations and required dose
of morphine. We analyzed whether the baseline plasma
cytokine levels were associated with the required dose of
morphine. IL-8, IL-12 (p40} and MIP-la were significantly
lower in patients who required a high dose (>30 mg) of
morphine on day 1 after titration (p=0.03, p=0.01 and
p=0.02, Table IV). Meanwhile, the concentration of eotaxin
was significantly lower in patients who required a high dose
of morphine on day 8 (p=0.00026).

Baseline plasma cytokines and outcome of morphine
treatment. Finally, we analyzed whether the baseline plasma

cytokine levels were associated with the outcome of
morphine treatment. None of the cytokine levels were
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correlated with the NRS for pain at baseline (Table V).
However, several cytokines, including IL-12 (p40), IL-12
(p70), MIP-1a and MIP-1f, were significantly lower in
patients who developed resistance to morphine treatment on
day 1 compared with the levels in patients whose pain was
well controlled after morphine treatment (p=0.03, p=0.03,
p=0.02 and p=0.01, respectively). Interestingly, the plasma
concentrations of IL-12 (p40) and MIP-1a were identified
by both changes and outcome of morphine treatment,
suggesting that these cytokines may be closely involved in
opioid signaling. Meanwhile, the concentration of eotaxin
was significantly lower in patients with resistance to
morphine treatment on day 8 (baseline: 53.8+26.0 pg/ml, day
8: 34.6x9.0 pg/ml, p=0.0009). Collectively, the baseline
plasma concentrations of several cytokines were significantly
associated with the outcome of morphine treatment.

Discussion

MIP-1a was identified as a macrophage inflammatory
protein that has inflammatory and neutrophil chemokinetic
properties (15). MIP-1a plays various roles in inflammatory
responses by binding to receptors, including chemokine (C-
C motif) receptor 1 (CCR1) and CCRS5 (16). Cellular sources
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Table III. Plasma concentrations of cytokines at baseline and changes after morphine treatment. The plasma cytokine concentrations at baseline
(before) and after (day 8) morphine treatmeni are shown as the minimum, maximum, and mean+SD. Comparisons between baseline and after

treatment concentrations were evalnated using the t-test.

Cytokine Baseline After treatment™® Baseline vs. After
(pg/ml)
Range Mean+SD Range Mean+SD
Min Max Min Max p-value

Eotaxin 78 115.6 477237 2.7 114.5 4274235 0.10
G-CSF 0.0 2331.9 265.1+363 .4 120 4452.1 329.5+653.2 057
GM-CSF 00 13.5 2.6+2.5 00 17.7 2729 0.75
IFN-a2 14 76.3 16.5+15.6 00 37.2 16.5+8.0 1.00
IFN-y 0.0 86.6 7.7+16.9 0.0 68.2 6.4x£12.2 0.62
IL-1a 0.0 581.9 82.8x118.5 0.0 5948 88.4x113.8 0.63
IL-18 00 49 0.5+1.3 0.0 45 03+1.0 0.40
IL-2 00 47 02+0.8 00 17.1 0.5+2.6 041
IL-3 0.0 2.1 0.1x0.3 0.0 0.0 0.0+0.0 0.28
IL-4 0.0 67.4 25112 0.0 104 0.3+1.6 0.21
IL-5 0.0 14 0.Jx0.2 0.0 08 0.120.2 0.89
IL-6 0.0 1878.7 4924282 .4 0.0 752 13.4+20.1 0.41
IL-7 0.0 17.7 07432 00 34 0.1+0.5 0.14
IL-8 0.0 280.7 24.7+52.5 0.0 247.5 29.8£53.9 0.48
IL-10 0.0 1880.7 50.5+284.4 0.0 751.7 22.1x112.9 028
IL-12 (p40) 00 70.7 7.0£174 0.0 40.8 2.7%£7.6 0.07
IL-12 (p70) 0.0 31.3 3.1+6.9 0.0 339 2.7+6.9 0.55
IL-13 00 78 03+14 0.0 74 0.2x1.1 0.58
IL-15 0.0 10.5 0.8+2.1 0.0 15.1 1.243.1 034
IL-17 0.0 18.8 2.2+4.1 0.0 16.3 2.5+4.2 0.55
1P-10 199.9 18071.6 1303.0+2727.9 158.4 20000.0 1377.742965.7 053
MCP-1 923 2346.5 316.0+357.0 84.1 1772.6 346.7+346.2 0.67
MIP-ia 0.0 85.6 7.2+19.3 0.0 42.9 2374 0.03
MIP-1§ 0.0 90.4 1674203 0.0 565 13.8+13.9 0.44
TNF-a 04 1752 12.3x29.3 02 98.5 9.5x14.9 037
TNF-B 0.0 9.9 0.7+1.7 0.0 3.0 0.3£0.7 0.15

and regulators of human MIP-1 are inducible in most mature
hematopoietic cells and osteoblasts, astrocytes, microglia
(fetal), epithelial cells, mesangial cells, fibroblasts, and
vascular smooth muscle cells (16). We found that the plasma
MIP-1a. concentration decreased significantly during
morphine treatment. In line with our findings, several studies
have demonstrated that morphine directly down-regulates the
expression of MIP-1f in leukocytes, astrocytes and astroglial
cells in vitro (17-19). This effect was thought to be mediated
through the opioid mu (p) receptor (19). We hypothesized
that morphine down-regulates the secretion of MIP-1a from
mature hematopoietic cells, resulting in a decrease in the
plasma concentrations of MIP-lo during morphine
treatment. Thus, the concentration of MIP-10 may be useful
as a pharmaco-dynamic biomarker of morphine treatment.
On the other hand, we found that the plasma concentrations
of cytokines, including eotaxin, IL-8, IL-12 (p40), IL-12
(p70), MIP-1a. and MIP-1§, are significantly correlated with
the outcome of morphine treatment. The underlying
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mechanism explaining why these plasma concentrations of
cytokines were lower in patients with resistance to morphine
treatment remains unclear. Two possible hypotheses can be
considered. Firstly, crosstalk between cytokine-signaling and
opioid receptor-signaling may be involved. Accumulating
evidence has indicated that stimulation of MIP-la to its
receptor CCR1 induced the internalization of p-opioid
receptors and severely impaired the p-opioid receptor-
mediated inhibition of cAMP accumulation in p-opioid
receptor/HEK293 cells (20). In addition, the prolonged
activation of opioid receptors inhibited the function of
chemokine receptors on leukocytes via a calcium-independent
protein kinase C pathway (21). These studies indicate a direct
link between these signaling pathways. Secondly, many
leucocyte subpopulations in the peripheral blood, including
lymphocytes, monocytes, and granulocytes, produce opioid
peptides, such as met-enkephalin, f3-endorphin, dynorphin, and
endomorphins, in inflammatory peripheral tissue (22). Opioid
peptides can bind to opioid receptors on sensory neurons and
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Table IV. Relationship between baseline plasma cytokine concentrations and required dose of morphine. The baseline plasma cytokine concentrations

were analyzed between the groups according to required dose of morphine (>30 mg vs. 30 mg) using the t-test.

Charasteristics

Base line plasma concentration

Required dose of morphine (after titration, day 1)

Base line plasma concentration

Required dose of morphine (day 8)

{pg/ml) >30 mg 30 mg p-value >30 mg 30 mg p-value
Eotaxin 43.1+36.0 48.4+21.8 0.74 32.6+8.1 52.7£235.2 0.00026
G-CSF 243.7+2442 268.5+381.2 0.84 294 .8+254.9 255.2£395.9 0.70
GM-CSF 24+24 2.6+2.6 0.90 3.0+3.6 2421 0.62
IFN-a2 11.5+8.6 {7.3+16.4 0.21 17.1221.1 16.3+13.7 0.90
IEN-y 6.6+8.6 7.817.9 0.78 6.0£7.0 8.2+19.2 0.58
IL-Ia 57.1£106.1 86.8+£121.2 0.55 112.5£176.5 72.8+93.5 049
IL-1B 0.6x1.4 0.5+1.3 0.92 0.8+1.7 0.4=x12 0.56
IL-2 0.0+0.0 0.2+0.8 0.10 04x14 0.1+0.3 0.46
IL-3 0.0+00 0.1203 028 0.2+0.6 0.0+0.0 0.36
1L-4 0000 2.8x12.1 0.16- 0.0£00 3.3x129 0.16
IL-5 0.1£02 0.1x0.2 0.89 0.1%0.1 0.1+0.2 0.52
IL-6 1.5£36 56.8+303.7 0.27 5.7£9.6 63.7£326.0 0.31
IL-7 0.0+0.0 09+3.4 0.13 0.0+0.0 1.0£3.7 0.13
1.-8 6.6£50 27.5+56.0 0.03 41.8+84.5 18.9+36.5 0.40
1L-10 4.6+8.8 57.7+305.9 0.29 3.146.6 66.3+328.1 0.28
[L-12 (p40) 02105 8.1+18.5 0.01 6.5%21.3 7.1£16.3 0.93
IL-12 (p70) 1.0+1.8 34+73 0.09 39x75 2.8+6.7 0.67
1L-13 0.0+0.0 04x1.5 0.13 0.1+0.3 0.4x1.6 032
IL-15 0204 0.9+2.2 0.09 0.6x1.2 09+23 0.64
1L-17 22+32 22442 0.99 19425 2.3+4.5 0.70
IP-10 873.6+1167.8 1370.8+2903.3 047 2434.1+5265.6 926.0+865.0 0.37
MCP-1 209.0+102.7 332.9+380.2 0.11 215.2+99.6 349.6+404 4 0.09
MIP-1a 0.0+0.0 8.4+20.6 002 7.24239 7.2£18.0 1.00
MIP-1B 7.7+9.8 18.1x213 007 16,0214 17.0£20.3 0.90
TNF-a 5.8+4.6 1334314 0.18 6.0+3.8 14.4+33.6 0.17
TNF-f 0.6x1.5 0.7£1.8 0.95 0.7=1.5 0.6+1.8 0.82

clicit potent cxogenous or endogenous analgesia in
inflammatory tissue (23). Since chemokines regulate the
migration of opioid peptide-containing leucocytes (23), the
antinociceptive effects of chemokines may be involved in the
outcome of morphine treatment.

Taken together, these results suggest that the plasma
concentrations of several cytokines were correlated with
resistance to morphine treatment. Our results provide novel
insight into the relation between plasma cytokine levels and
morphine treatment, which warrants for further study.
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Table V. Relationship between baseline plasma cytokine concentrations and resistance to morphine treatment.

Cytokine Base line plasma concentration
Pain scale* Treatment outcome (day 1) Treatment outcome (day 8)
(pg/ml) Mild Severe p-value Well Resistant**  p-value Well Resistant** p-value
controlled controlled

Eotaxin 49.2+232 46.5+24 .6 071 49.6+22.3 41.9+28.1 042 53.8426.0 34,6490 0.0009
G-CSF 186.8+191.7 324.6+£447.8 0.18 280.4+408.3 219.3+177.1  0.50 253.4+4155  290.0+225.2 0.71
GM-CSF 29434 2.3x1.6 045 27+2.7 22+19 0.56 2.6+2.1 2.6+3.3 0.98
IEN-a2 19.1£22.1 14.5+7.7 039 17.8+17.2 12.5+8.8 0.19 144492 21.0+24.1 033
IFN-y 10.6+24.3 54+7.7 038 8.6+19.1 4970 0.35 8.3x20.1 6.2+6.7 0.61
IL-lo 78.7+102.8 85.9+131.2 0.84 71.6+91.5 116.1x1789 044 763975 96.6+158.0 0.66
IL-1B 0.5+1.3 0.5+1.3 0.85 0.6x1.4 03+1.0 051 04x1.2 0.7+1.5 0.53
IL-2 03+1.1 0104 0.57 0.2+0.9 0.0£0.1 0.20 0.1+0.3 0413 0.33
IL-3 0.110.5 0.0+0.0 037 0.1x0.4 0.0£0.0 0.28 0.0+0.0 0.2+0.6 036
IL-4 1.8+7.6 3.0+13.5 0.70 33+12.9 0.0+0.0 0.16 3.6x13.5 0.0x0.0 0.16
IL-5 0.1:0.3 0.1x0.1 0.76 0.1x0.3 0.1+0.1 0.58 0.1+0.3 0.1£0.1 0.75
IL-6 8.7x12.0 80.1+374.8 0.35 64.4+325.8 3.749.1 029 69.8+341.8 5186 0.31
1L-7 1.6+4.7 0.1x0.7 021 1.0£3.7 0.0£0.0 0.13 1.1£3.8 0.0£0.0 0.13
IL-8 16.0+24.0 31.2+66.3 0.30 22.7+39.1 30.4+83.1 077 19.3+38.2 36.1£75.1 044
IL-10 100.5%431.1 12.5+452 039 66.3+328.1 3.2+6.5 0.28 72.8+343.9 2.6£5.8 0.27
IL-12 (p40) 10.6+22.2 42+124 027 9.0+19.7 0926 0.03 6.0x14.2 924233 0.64
IL-12 (p70) 4.3+8.8 2.1+4.9 0.34 3.8+7.8 0.7£1.3 0.03 3.0+7.1 3.3+6.7 0.89
IL-13 0312 0.3x1.5 1.00 0.4+1.6 0.0x0.0 0.13 0.4+1.7 0.120.2 0.27
IL-15 1.0+2.8 0.6+1.3 0.53 0.9+23 0.5+1.2 0.50 0.9+2.4 0.5+1.1 0.39
IL-17 1.4+2.8 2.8+4.8 024 24345 1625 043 20444 2632 0.63
IP-10 950.7£893.8  1570.7+35440 041 902.9+845.3  2503.3+52534 0.34 948.8+904.7 20620446773 039
MCP-1 333.7%229.2 302.5£434.2 0.76 346.5+405.8 22431938 0.12 366.6+420.8  207.5+89.7 0.06
MIP-10 11.8+26.2 3.8+11.1 023 9.6x21.8 0.0£0.0 0.02 8.0+18.7 574212 0.73
MIP-1B 19.8+22.0 14.3+19.1 0.39 19.8+22.1 75493 0.01 16.8+21.1 16.6+19.3 0.97
TNF-a 15.2+39.0 10.0£19.7 0.60 14.2+337 6.3+4.0 0.19 153352 58+34 0.16
TNF-$ 0.310.6 0.9+2.2 0.19 0.7+19 0.4+1.1 0.50 0.6x1.9 0.8+14 0.73

The baseline plasma cytokine concentrations were analyzed between mild vs. severe pain groups and well-controlled vs. resistant to morphine
treatment groups using the r-test. *Pain was evaluated using the numerical rating scale for pain (NRS). Severe pain was defined as NRS =6.
**Resistance was defined as the requirement for a high dose of morphine (>30 mg) and persistent pain (NRS =6) after morphine treatment. The p-
values were calculated using the r-test.
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Abstract

Background : The field of psycho-oncology has
been developed by psychiatrists in consultation-
liaison fields, and the Department of
Psychosomatic Medicine, Sakai Hospital, Kinki
University Faculty of Medicine set up a new
outpatient service for cancer patients. The
primary aim of this paper is to clarify the role of
psychosomatic medical doctors in cancer treat-
ment and clinical practice, and the secondary
aim is to clarify the significance of this special
outpatient service for cancer patients from the
viewpoint of psycho-oncology.

Methods : Multiple factors, such as age, sex,
cancer site, clinical symptoms, the reason for
consultation, psychiatric diagnosis, in which
department patients were having physical treat-
ment, whether they were hospitalized and
whether patients were taking palliative care
therapy, were analyzed.

Results : The data of fifty-eight cancer patients,
including of cancer
patients, were analyzed. The most common

two family members

Introduction

Recently, the prevalence of cancer has been
increasing in Japan. Approximately half of
Japan’s population may suffer from cancer dur-
ing their lives and one third will die of cancer.
Cancer has been the commonest cause of death
of Japanese people since 1981.! The Cancer
Control Bill®> was enacted in 2007 and states the

psychiatric disorders were major depressive
disorder, anxiety disorders and adjustment dis-
orders. The reasons for consultation ranged
from psychological support after receiving bad
news, before/after surgery and chemotherapy to
control delirium. Our psycho-oncological inter-
vention involved a combination of psychotherapy
and pharmacotherapy.

Conclusions : Psychosomatic medical doctors
can play an important role in the field of cancer
treatment through psycho-oncological activities.
The advantages of a specific outpatient service
for psycho-oncology are that it can open the door
to patients and their families who belong to
other departments/hospitals and it can support
cancer patients intensively and efficiently.
However, improvements are needed, particularly
refating to financing and understaffing.

Key words: psycho-oncelogy, psychesomatic
medicine, psychosomatic diserders, cancer, men-
tal distress, multidisciplinary team approach

importance of mental care, as well as physical
care for cancer patients.

Psycho-oncology is a broad approach to the
emotional, social, and spiritual distress of cancer
patients.? Psycho-oncology began in the USA
and The International Psycho-Oncology Society
(TPOS) was established in 1984.* Since then,
much research and clinical practice have been
conducted to identify the importance of psycho-
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logical intervention for both cancer patients and
their families ; however, these reports were main-
ly published by psychiatrists in consultation-liai-
son fields.5—8

Psychosomatic medicine (PSM) was estab-
lished in 1996 as a4 specific medical [ield in which
“psychosomatic disorders” are dealt with.
Recently, PSM doctors, who mainly deal with
stress-related physical symptoms, have been
increasingly taking care of cancer patients in the
psycho-oncology field, however, few reports
have been published on the clinical practice of
PSM doctors.”

The doctors in the Department of
Psychosomatic Medicine, Sakai Hospital, Kinki
University Faculty of Medicine mainly attend to
psychosomatic disorder patients but have recent-
ly also been taking care of the mental distress of
cancer patients. There is also a Department of
Palliative Care in the hospital and the doctor
attends to the physical distress of cancer patients,
such as cancer-related pain. Both departments
work in cooperation. In April 2010, the Depart-
ment of Psychosomatic Medicine set up a new
weekly outpatient service for psycho-oncology.
The primary aim of this paper is to clarify the
role of PSM doctors in cancer treatment and
clinical practice, and the secondary aim is to
clarify the significance of this special outparient
service for cancer patients from the viewpoint of
psycho-oncology.

Methods

Study Sample

The study period was from April 2010 to
January 2011. The data of patients who had
symptoms related to cancer and had visited the
specific outpatient service for psycho-oncology
in the Department of Psychosomatic Medicine,
Sakai Hospital, Kinki University Faculty of
Medicine were collected. All patients were aged
16 years or over.

This study was conducted according to the
ethics rules of our hospital. Since all the data
assessed in this study were obtained as part of
routine clinical assessments from the patients’
medical charts, written consent was not obtained
from the patients, in accordance with the guide-
lines of the Japanese Ministry of Health, Labor
and Welfare.

Demographic and Clinical Variables
During the study period, all the items assessed

during routine clinical practices were extracted
from the patients’ medical charts, including age,
sex, primary cancer site, clinical symptoms, the
reason for consultation, psychiatric diagnosis,
which department patients were having physical
treatment, whether they were hospitalized, and
whether patients were undergoing palliative care
therapy.

Psychiatric Diagnesis and Psycholegical Mea-
surement

Each patient’s status was evaluated via a for-
mal medical interview, leading to a Diagnostic
and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR)"
diagnosis.

The Self-rating Depression Scale (SDS)'! and
the State-Trait Anxicty Inventory (STAID)? were
used to evaluate emotional distress in terms of
depression and anxiety. In SDS, a cut-off score
of 50 was adopted in this study to determine that
patients were considered to be in a depressive
state. In STALI cut-off scores of 42/45 (STAIL-S/
T for female) and 41/44 (STAI-S/T for male)
were adopted in this study to determine that
patients possessed a tendency toward anxiety.
Psycho-oncological intervention

Our psycho-oncological intervention involves
a combination of psychotherapy and phar-
macotherapy. Regarding psychotherapy, most of
the patients received brief individual supportive
sessions and autogenic training in relaxatiomn.
Counseling by clinical psychologists was added,
if necessary.

As for pharmacotherapy, anxiolytics, antide-
pressants and hypnotic drugs were mainly used
depending on the patient’s condition. Antipsy-
chotics were used to suppress delirium. These
intervention principles are in agreement with
those of the Japan Psycho-oncology Society
(JPOS)®.

Results

Demographic and Clinical Characteristics
Fifty-eight cancer patients, including two fam-
ily members of cancer patients, visited the spe-
cific outpatient service for psycho-oncology in
the Department of Psychosomatic Medicine for
the first time during the examination period.
Detailed demographic characteristics of the
patients are listed in Table |. This table demon-
strated that there were more female patients than
male patients. One of the reasons for this feature
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Table 1  Characteristics of patients.
Clinical Characteristics N (%)
Total patients 58 100
Age (mecan+SD), years 60.9+12.3 (range 35-83)
Sex
Male 17 29.3
Female 41 70.7
Primary Cancer site
Breast 26 448
Lung 7 12.1
Stomach 6 10.3
Colon 3 5.1
Pancreas 3 5.1
Bladder 3 5.1
Kidney 2 34
Ureter I 1.7
Prostate 1 L7
Uterus 1 1.7
Qvary l L7
Leukemia (ATL.+CML) 2 34
(Patient’s family) 2 3.4
Department of physical treatment
Surgery 33 56.9
Oncology 10 17.2
Urology 7 12.1
Gastroenterology 4 6.9
Gynecology 2 34
Hematology 2 34
Main hospital
Sakai Hospital 23 39.7
Kinki University Hospital 14 24.1
Others 21 36.2
Hospitalized
Yes/No 12/46 20.7/79.3
Palliative care
Yes/No 10/48 17.2/82.8

SD=standard deviation
ATL=adult T-cell leukemia
CML=chronic myelogenous leukemia

seems to be that breast cancer patients make up
about 45% of total cancer patients. Breast cancer
patients have a longer survival period than
others and may have increased prevalence of
both physical and psychological problems and
the need for psychological inlervention.”” Both
inpatient and outpatient cancer patients from
various departments in our hospital visited our
special outpatient service. In addition, patients
belonging to Sakai Hospital, the Main Kinki
University Hospital in Osakasayama-city, and
other hospitals made up one third of the study

54

sample. The total ratio of hospitalized patients
to all patients was 20.7%. Overall, 17.2% of
patients were consulting the Department of Palli-
ative Care at the same time, mainly in order to
control cancer pain.

Symptoms present in the patients are listed in
Table 2. Overall, 43.1% of patients complained
of physical symptoms, mainly appetite loss, gen-
eral fatigue and pain. Main psychiatric symp-
toms were depressive mood, anxicty and insom-
nia.

Reasons for coasultation consisted of two
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Table 2 Present symptoms.

Present symptoms N (%) Present symptoms N (%)
Physical symptoms Psychiatric symptoms
appetite loss/body weight loss 22 37.9 depressive mood 30 51.7
general fatigue 18 31.0 anxiety 33 56.9
pain 10 17.2 insomnia 26 44.9
palpitations 8 13.8 irritation 6 10.3
feeling of difficulty breathing 3 5.2 panic attack 3 5.2
diarrhea/constipation 8 13.8 others 8 13.8
nausea/vomiting 6 10.3
dizziness/faintness 5 8.6 None 10 17.2
tinnitus 3 5.2
numbness 2 34
urinary problems 2 34
others 6 10.3
None 33 56.9
* multiple answers given
Table 3  Reasons for consultation.
Reasons for consultation N (%) Reasons for consultation N (%)
Patient’s own accord 22 3179 Relerred by main doctor 36 62.1
Control of physical symptoms 13 224 Control of physical symptoms 12 20.7
psychiatric symptoms 16 276 psychiatric symptoms 32 552
no symptoms 2 34 no symptoms 6 o
Psychological problems Psychological support
conflict between family members 5 86 recetving bad news 4 69
grievance against main doctor 4 69 chemotherapy 13 224
medical staff 2 34 surgery 5 86
other patients 1 1.7 control of delirium 2 34
work-related soctal problems 5 86
spiritual problem 3 52 spiritual care for dying patient I 17
patient’s family 2 34
Requesting information
palliative care 2 34
hospice/home care 3 52
side effects of chemotherapy 3 52
results of tumor markers 2 34

components and are shown in Table 3. The first
was that patients came to our department of their
own accord, recognizing their physical or psychi-
atric symptoms. The aim of their consultation
was mainly the control of physical and psychiat-
ric symptoms. Other issucs ranged widely from
psychological problems, such as conflict between
family members, grievances against their main

66

1
i

% multiple answers given

doctors, medical staff and/ot other patients, and
work-related social problems, to spiritual prob-
lems related to the meaning of life. Some
patients came requesting information regarding
paltiative care, hospice and home medical care
services.  Other patients sought information
regarding the side effects of chemotherapy and
the results of tumor markers, which they had
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Table 4  Psychiatric diagnosis of patients.
Psychiatric Diagnosis N (%)
Major Depressive Disorder 1 19.0
Anxiety Disorders 9 15.5
Panic Disorder 3 52
Obsessive-Compulsive Disorder 1.7
Generalized Anxiety Disorder 5 8.6
Adjustment Disorders 30 51.7
Mixed anxiety and depressive mood 11 19.0
With anxiety 8 13.8
With depressive mood 6 10.3
Mixed disturbance of emotions and conduct 1 1.7
Unspecified 4 6.9
Delirium 2 34
Dementia l 1.7
Personality change due to brain metastasis 1 1.7
Other Psychotic Disorders 2 34
None 2 3.4
N=215 {randonty accessed cancer patinnls)
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((D)gm Fig. 1  Comparison of psychiatric diagnosis
of cancer patients.
Compared with three previous
studies, the patients who came to our
Koyama specific outpatient service for psy-
(DSMHV-TR)

o% 0% 40% 0% 8% 100%

hesitated to ask their main physical doctors. The
other component was that the patient’s main
physical doctor recognized physical symptoms
and/or psychological problems and referred
them to our department. The doctor’s aims for
consuitation included psychological support for
surgery and chemotherapy, control of delirium,
and spiritual care for dying patients and family
care.

The psychiatric diagnosis is shown in Table 4.
The SDS scores of 54 patients were 354.11£10.8
and 42 patients had higher scores than cut-off
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cho-oncology had a higher preva-
lence of major depressive disorder
and anxiety disorders in particular,

scores of 50. The STAI-S/T scores of 50 patients
were 529+ 14.9/53.2+15.0. 24 female patients
had higher scores than cut-off scores of 42/45 for
females and 9 male patients had higher scores
than cut-off scores of 41/44 for males. Adjust-
ment disorders were 51.7% and the subtypes were
determined by reference to SDS/STAI scores
and patients’ symptoms. Major depressive dis-
order was 19.0%, anxiety disorders including
panic disorders, were 15.5%, delirium was 3.4%,
and others, including dementia and personality
change, were 6.8%. A comparison with the
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