Table 3. Relationship between metastatic status of 14v and that of other regional lymph nodes with univariate analysis

a Perigastric lymph nodes

1,369 823

14v- 1,851 303 736 141 1,147 1,039 718 68 1,595 - 165 1,443 749 1,910 170

ldv+ 177 59 75 48 4] 237 102 21 192 48 81 199 213 69 26 263
p value! <0.001 <0.001 <0.001 <0.01 <0.001 <0.001 <0.001 <0.001
Odds ratio  3.41 3.34 6.38 2.1 2.41 4.73 3.63 16.83

b Extra-perigastric lymph nodes

“%"‘%1% A

1,417 52

l14v- 1,788 399 1,756 431 1,835 1,388 222 642 144
l4v+ 137 138 93 191 117 164 91 94 161 39 . 47 95
p value! <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Odds ratio  4.51 8.37 7.52 6.46 6.6 9.01

Values in parentheses indicate available number. ! Correlations were analyzed with a logistic regression analysis.

Table 4. Relationship between metastatic status of 14v and that of
regional LNs and clinicopathological factors with multivariate
analysis

Tumor location low/non-low - - NS
Depth of MP or deeper/

invasion M, SM - - NS
P +/- - - NS
CcY +/=- - - NS
H +/- - - NS
1 +/- - - - NS
2 +/- 3.27 1.32-8.15 <0.05
3 +/- - - NS
453 +/- - - NS
4sb +/- - - NS
4d +/- - - NS
3 +/- 3.02 1.26-7.25 <0.05
6 +/- 6.42 2.02-20.41 <0.01
7 +/- - - NS
8a +/- - - NS
9 +/- - - NS
lip +/- - - NS
12a +/- - - NS
16 +/- - - NS

Correlation was analyzed with a logistic regression analysis.
CI = Confidence interval; NS = not significant; low = region in-
cluding the lower third of the stomach.
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Lymphatic drainage from any specific point has a pre-
ferred pathway [17-19]. There are mainly 3 lymphatic
flows in the region of lower stomach, the lines of flow
from 3 or 5 to 8a, from 6 to 8a and from 6 to 14v, and all
the lymphatic flows reach 16, which then joins the tho-
racic duct (fig. 3) [20]. Lymphatic metastasis is believed to
spread according to the lymphatic flow of the site of the
primary tumor [21]. LN 6 is anatomically upstream of 14v
in the lymphatic flow. In fact, the metastatic status of 14v
was found to be most strongly influenced by that of 6
among clinicopathological factors in the present study
(table 3, 4). Furthermore, the 6 status showed an extreme-
ly low false-negative rate (1.9%) for 14v metastasis. These
findings are consistent with the above theory of stepwise
lymphatic metastasis, and demonstrate that the 6 status
can predict the absence of 14v metastases. Namely, 6 is
the sentinel LN for 14v. It should be emphasized that 6 is
a clinically effective and useful indicator for a 14v dissec-
tion, so that when the 6 status is found to be negative by
intraoperative pathological examinations, a 14v dissec-
tion, which is associated with a risk of bleeding, can be
safely avoided.

As expected, the patients with 14v metastasis had a
high risk of recurrence and poor prognosis (table 2;
fig. 2a, d). It should be noted that the 5-year survival rate
of the patients with 14v metastasis was low in comparison
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Fig. 3. The model of stepwise progress of LN metastasis according
to lymphatic flow from the lower stomach.

to that with 6 metastasis, but it was similar to that with
16 metastasis which is classified as stage IV in the Japa-
nese Classification [13], indicating systemic metastases
(fig. 2a, b, ¢). Moreover, 14v metastases were correlated
with metastases to 16 next to 6 and non-curative factors
such as P, CY, and H (table 3). These results indicate that
most patients with 14v metastasis are already in the state
of systemic disease. However, we found as well that, in the
patients with 14v metastasis, the 16-positive group had a
significantly lower rate of overall survival than the nega-
tive group, although the difference was small (fig. 2e).
This finding suggests that at least some of the patients
with 14v metastasis might not be in the state of systemic
disease but in the state of so-called local disease, and
therefore could obtain some prognostic benefit from sur-
gery with a 14v dissection. In addition, Sasako et al. [22)
also reported that the majority of extra-perigastric LNs
including a 14v show evidence of benefit from their dis-
section using a new method to evaluate the therapeutic
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value of LN dissection. These findings imply that the
state of 14v metastasis indicates either systemic disease or
local disease (fig. 3). Clinically, it is important to select
patients which can get a prognostic benefit from 14v dis-
section among those with 14v metastasis. The detection
of occult micrometastasis in the blood or bone marrow
by molecular-based technique might help in selecting the
patients with systemic disease from those with 14v me-
tastasis [23]. Furthermore, a genome-wide analysis of the
gene-expression of gastric cancer using a DNA microar-
ray would also shed light on the mechanism of gastric
cancer progression [24, 25].

This study showed that advanced gastric cancer with
invasion to the lower stomach was likely to metastasize to
14v, and 6-negative status can reliably predict the absence
of 14v metastases. Moreover, some patients with 14v me-
tastasis certainly have a chance to be cured by a curative
dissection, although most patients with 14v metastasis
have a poor prognosis, similar to the patients with sys-
temic metastasis. In other words, in advanced gastric
cancer with 6 metastasis, a gastrectomy with D2 includ-
ing a 14v dissection would be recommended for the grad-
ing of tumor stage and a possible cure if the risk of a 14v
dissection, such as bleeding, can be sufficiently con-
trolled. Ideally, a randomized controlled study should be
performed in order to clarify the significance of a 14v dis-
section.
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Objective: We prospectively investigated the efficacy of opioid rotation from oral morphine to
oral oxycodone in cancer patients who had difficulty in continuing oral morphine treatment
because of inadequate analgesia and/or intolerable side effects.

Methods: Twenty-seven patients were enrolled and 25 were evaluated. The rate of patients
who achieved adequate pain control, which provided an indication of treatment success, was
evaluated as primary endpoint. The acceptability and pharmacokinetics of oxycodone were
evaluated in addition to the assessment of analgesic efficacy and safety during the study
period.

Results: In spite of intense pain, the morphine daily dose could not be increased in most
patients before the study because of intolerable side effects. However, switching to oral oxy-
codone allowed ~1.7-fold increase as morphine equivalent dose. Consequently, 84.0% (21/
25) of patients achieved adequate pain control. By the end of the study, all patients except
one had tolerated the morphine-induced intolerable side effects (i.e. nausea, vomiting, consti-
pation, drowsiness). Common side effects (>10%) that occurred during the study were typi-
cally known for strong opioid analgesics, and most were mild to moderate in severity. A
significant negative correlation between creatinine clearance (CCr) value and the trough
concentrations of the morphine metabolites was observed. On the other hand, no significant
correlation was found between CCr value and the pharmacokinetic parameters of oxycodone
or its metabolites.

Conclusions: For patients who had difficulty in continuing oral morphine treatment, regard-
less of renal function, opioid rotation to oral oxycodone may be an effective approach to alle-
viate intolerable side effects and pain.

Key words: opioid rotation — morphine — oxycodone — cancer pain — pharmacokinetics
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Strong opioid analgesics have various pharmacological
effects through opioid receptors, including not only analgesia
but also nausea, vomiting, drowsiness and constipation, which
are regarded as side effects during use for pain relief (1:2).
Because of the difficulty in achieving pain relief without side
effects at therapeutic dosages, appropriate treatment for side
effects is necessary for a favorable balance between pain
relief and side effects (1,2). In addition, when strong opioid
analgesics are administered, both analgesia and side effects
vary from patient to patient (1,2,5). Therefore, dose titration
is required to determine the optimum dose for each patient.

The three-step analgesic ladder recommended by the
World Health Organization (WHO) has been widely used in
cancer pain management (1,6,7), and guidelines based on
these steps have also been recommended for the treatment of
non-cancer pain (8,9). However, some patients could not
attain a favorable balance between pain relief and side
effects because of the variability among patients in drug
response (10—13). For instance, ~10—30% of the patients
who were treated with oral morphine could not attain ade-
quate pain control (10,14). Only a few of these patients are
so-called ‘morphine-intolerable patients’ (1), who could not
utterly accept morphine, having little or no effect despite of
appropriate treatment for side effects or careful dose adjust-
ment. Even in these patients, however, ‘opioid rotation’ can
be expected to be effective.

Opioid rotation is a method of pain management in which
one strong opioid analgesic is switched to another in the
treatment of chronic pain when side effects are uncontrolla-
ble and/or pain relief is inadequate despite dose titration, or
for other reasons (15—18). In clinical settings, when opioid
rotation is considered to be better than the appropriate treat-
ment for side effects or careful dose adjustment, it is often
adopted according to the patient’s disease symptoms,
response to the opioids and side effects.

With increased clinical experience in opioid rotation in
recent years, opioid rotation has been increasingly recog-
nized as an effective approach in strong opioid medication.
Although the efficacy of opioid rotation has been described
in various reports and reviews, many of these are based on
retrospective studies, and data from prospective clinical
studies have still been limited (15,19—22).

We thus conducted these prospective studies to investigate
the efficacy and safety of switching from oral morphine to
oral oxycodone. These opioids were selected because the
WHO guideline recommends use of oral preparations for
cancer pain treatment as far as possible (1), and morphine
and oxycodone are the only oral strong opioid preparations
currently available in Japan.

In addition to the variability in response to opioids among
individuals, it is known that increase in oral morphine-
induced side effects in patients with renal impairment is
caused by accumulation of metabolites, particularly
morphine-6-glucuronide (M6G), in the central nervous
system (16,23). On the other hand, oral oxycodone-induced
side effects are commonly speculated to be less influenced
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by renal impairment as compared with oral morphine,
because the plasma concentration of the active metabolite,
oxymorphone, is quite low (24,25). But no study has been
conducted to investigate the pharmacokinetics of oxycodone
and its metabolites following multiple doses of controlled-
release oxycodone hydrochloride tablets (CR oxycodone) in
patients with renal impairment, which has become a problem
in actual clinical settings. We thus simultaneously conducted
another study in patients with renal impairment (Study
#1234) in addition to the study in patients without renal
impairment (Study #1233).

Both studies were conducted in similar study patients. The
study in patients with renal impairment (Study #1234) was
designed to investigate the pharmacokinetics after multiple
doses of CR oxycodone, but the other aspects of the two
studies were similar, adopting the same study designs and
major endpoints. Thus, the outcomes of efficacy and safety
evaluation from the two studies were basically combined, as
presented below.

PATIENTS AND METHODS

PaTIENTS

The two studies (Studies #1233 and #1234) were conducted
at 14 medical institutions in Japan. Patients were enrolled
from February 2004 to December 2005.

The main inclusion criteria were that patients currently
used oral morphine for the cancer pain treatment and had
been confirmed to have difficulty in continuing oral mor-
phine treatment. A patient was regarded to have difficulty in
continuing oral morphine treatment when the patient met
any of the following:

(i) At the study enrollment, the pain intensity score self-
assessed on a four-point categorical (CAT) scale (0 =
no pain, 1 = slight pain, 2 = moderate pain, 3 =
severe pain) was two or three (moderate or severe)
(26), but dose increase could not be conducted
because of intolerable side effect.

(ii) The pain intensity on the CAT scale at the study
enrollment was two or three (moderate or severe), but
occurrence of intolerable side effects had been con-
firmed at previous (during seven days prior to the
study enrollment) dose increase.,

(1)) The pain intensity on the CAT scale at the study
enrollment was one (slight pain), but at previous
(during 7 days prior to the study enrollment) dose
reduction to alleviate intolerable side effects, it was
confirmed that pain intensity had increased to two or
three (moderate or severe).

‘Intolerable side effect’ was defined as a persistent side
effect which was intolerable for the patient despite appropri-
ate treatments for side effects.

Other inclusion criteria were (i) inpatients aged 20 years
or older who were expected to be able to take oral
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medication for at least 2 weeks from the study entry and able
to keep a patient diary; (ii) patients without moderate or
more severe hepatic impairment (ALT and AST <2.5 times
the upper limit of normal); and (iii) in Study #1233, patients
without moderate or more severe renal impairment (serum
creatinine (Scr) <1.5 times the upper limit of normal), or in
Study #1234 patients with estimated creatinine clearance
(CCr), as calculated by the Cockeroft—Gault formula from
Scr levels (27), <60 ml/min.

Exclusion criteria were (i) patients with a history of hyper-
sensitivity to opioids analgesics; (ii) patients in whom the
use of oxycodone or morphine was contraindicated; and (iii)
patients who had undergone surgery or a medical procedure
for pain over the previous 2 weeks before the study entry or
had been scheduled to undergo such treatments during the
study period.

On the basis of the success rate (87%) of previous study
in patients who had changed their pain treatment from mor-
phine to oxycodone (22), it was estimated that 20 patients
including withdrawal would be required to reject null
hypotheses (adequate pain control rate: 50%) and accept
alternate hypotheses (adequate pain control rate: 85%) by
using binomial test with 80% or more power and one-side
2.5% level of significance,

Stupy DEsiGN

Both studies were multicenter, open-label, dose titration
studies. CR oxycodone was administered twice daily in the
morning and evening as regular doses. Rescue analgesic for
breakthrough pain or incident pain was immediate-release
oral oxycodone powder (IR oxycodone). CR oxycodone 5§
and 20 mg tablets (OxyContin®) and IR oxycodone 2.5 and
5mg powder were supplied by Shionogi & Co., LTD.
(Osaka, Japan).

The initial daily dose of CR oxycodone was individually
determined based on the patient’s pre-study daily morphine
dose using a 3:2 conversion ratio (2,18,28). The dose could
be titrated against the intensity of pain. If the patient
reported their pain intensity as ‘moderate’ or ‘severe’ on the
CAT scale or more than three times use of IR oxycodone as
rescue dose within a 24-h period, the dose could be titrated
with the use of 5 and 20 mg CR oxycodone every 24 h.
Conversely, the doses could be reduced if the patients
experienced intolerable side effects. Dose titration was con-
tinued until an adequate pain control with minimal side
effect was obtained. The maximum daily dose of CR oxyco-
done permitted in both studies was 240 mg. The rescue dose
was ~1/6 of the patient’s total daily CR oxycodone dose,

In both studies, titration was rated as successful, if ade-
quate pain control was achieved within a maximum 10 days.
Study #1233 was completed with achievement of adequate
pain control. On the other hand, Study #1234 was completed
when blood sampling for PK evaluation of oxycodone was
finished on the day after achievement of adequate pain
control.

No other opioid analgesics were allowed during the study.
New addition of non-opioid analgesics or adjuvant analge-
sics for pain relief was not allowed during the study. Change
in dose regimen or increase in dose of non-opioid analgesics
or adjuvant analgesics was not allowed from the day before
the study. Anti-side effect agents for morphine-induced
intolerable side effects were allowed during the study pro-
vided they had been given on a regular basis before the
study. Appropriate use of anti-side effect agents for other
side effects was allowed. Patients who could attain adequate
pain control within 10 days were discontinued.

In both studies, all patients provided written informed
consent before the study enrollment, and the study protocols
were approved by the institutional review boards at each
center before the initiation of the study. Both studies were
carried out in compliance with the Good Clinical Practice
(GCP) guidelines and the ethical principles stated in the
Declaration of Helsinki.

PK EvaLUATION

In both studies, plasma trough concentrations of morphine
and its metabolites were measured in patients while under
oral morphine medication before the study treatment. In
patients with renal impairment (Study #1234), the pharmaco-
kinetics after multiple dosing of CR oxycodone were also
investigated.

Plasma trough concentrations of morphine and its main
metabolites, M3G and M6G, were measured in blood
samples taken just before a regularly scheduled dosing time.
Steady-state plasma concentration of oxycodone and its
metabolites, noroxycodone and oxymorphone were measured
in blood samples taken just before and at 1,3, 5, 8 and 12 h
after CR oxycodone dosing after achievement of adequate
pain control. The PK parameters (Cy,ay, maximum plasma
concentration; 1,5, elimination half-life; AUC, area under
the concentration—time curve) were calculated by non-
compartmental analysis using WinNonlin™ (Pharsight).

Blood concentrations of morphine, oxycodone and their
metabolites were measured by validated liquid chromato-
graphy coupled to tandem mass spectrometry (LC/MS/MS).

ENDPOINTS AND MEASUREMENTS

The primary endpoint was adequate pain control rate, i.e. the
rate of patients who achieved stable and adequate pain
control. Pain control was considered adequate when, over
48 h period, the dose of CR oxycodone was unchanged, the
patient rated pain intensity as ‘no’ or ‘slight” on the CAT
scale, <two rescue medication per 24 h, side effects were
tolerable for the patient, the dosing regimen of analgesics or
adjuvant analgesics were unchanged.

The secondary endpoints included pain intensity and
acceptability of therapy. Every morning, patients evaluated
the mean pain intensity during the last 24 h on the CAT
scale and VAS (Visual Analog Scale: 0—100 mm). At the



same time, they also rated the acceptability of the cancer
pain treatment on a five-point CAT scale (1, very poor; 2,
poor; 3, fair; 4, good; 5, excellent) and recorded it in their
pain diaries. .

Safety was evaluated daily on the basis of the frequency,
severity, seriousness, causality and tolerability of adverse
events, The safety data were obtained from daily clinical
symptoms and clinical laboratory tests performed at the start
and end of the study. The severity of adverse events was
assessed in terms of three grades according to the National
Cancer Institute-Common Toxicity Criteria (NCI-CTC) (29),
i.e. Grade 1 = mild, Grade 2 = moderate, and Grade 3 or
higher = severe.

STATISTICAL ANALYSES

Adequate pain control rate was analysed using the Clopper—
Pearson method with two-sided 95% confidence intervals.
The changes in dose, CAT, VAS, acceptability and intoler-
able side effects were analysed using the Wilcoxon
signed-rank test. The plasma trough concentrations of mor-
phine were analysed using -tests to assess the level of
significant difference between Studies #1233 and #1234,

RESULT
PATIENT PoPULATION

Of 27 cancer patients enrolled in these studies (18 patients in
Study #1233, 9 in Study #1234), 25 were included in the effi-
cacy population and two were excluded: one was discontinued
from the study without intake of the study medication
because of worsening of a morphine-induced side effect
(delirium), and the other did not meet the inclusion criteria
(insufficient treatment for side effects during morphine use).
Of the 25 patients in the efficacy population, four patients
withdrew from the study because of inadequate pain relief in
one patient, adverse event in two patients and consent with-
drawn (due to non-preference for taking the rescue medication
as powder formulation) in one patient. The safety population
included 26 patients except for one patient who was discon-
tinued from the study without intake of the study medication.
The detailed information on patient characteristics in the
efficacy population are given in Table 1. As to renal func-
tion, which was the major difference between the two
studies, Scr (mean + SD) was lower in Study #1233 (0.7 £+
0.2 mg/dl) than in Study #1234 (1.3 + 0.7 mg/dl). In Study
#1234, to confirm the presence of renal impairment among
the patients evaluated for the pharmacokinetics of oxyco-
done, CCr was also measured using 24 h pooled urine
samples after achievement of adequate pain control. As the
results, the maximum, the minimum and the mean + SD of
CCr values were 54, 16.9 and 37.2 + 14.2 ml/min, respect-

L] 11 1 -= d ML
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Table 1. Patient characteristics of efficacy population

Characteristic Total Study #1233 Study #1234
(n = 25) (n=16) (n=29)
Age (years)* 628+ 116 588+ 106 70.0 = 10.0
Gender
Male 19 11 8
Female 6 5 1
Weight (kg)* 52870 5254179 5354585
Main inclusion criteria® .
a) 22 14 8
b) 0 0 0
c) 3 2 1
Primary site (>10%)
Lung 6 5 1
Breast 3 3 0
Pancreas 3 2 1
Pain location (>10%)
Shoul@cg, upper 4 3 1
extremites
Chest 6 4 2
Abdomen 5 3 2
Lumbar 3 2 1
Laboratory test value
for renal function®
Ser (mg/dl) 09 +0.5 0.7+£02 13402
CCr (ml/min) .- — 37.2 + 142

(a) Pain intensity (CAT) was ‘moderate’ or ‘severe’, but dose increase could
not be conducted because of intolerable side effect. (b) CAT was ‘moderate’
or ‘severe’, but occurrence of intolerable side effects had been confirmed at
the previous dose increase. (¢) CAT was ‘slight pain’, but an increase to
‘moderate” or ‘severe’ had been confirmed at the previous dose reduction to
alleviate intolerable side effects.

“Mean + SD.

"Main inclusion criteria are as follows: at the study enroliment.

Scr, serum creatinine; CCr, creatinine clearance.

CHANGE IN Oxycoponi DaiLy Dose

In spite of intense pain, the morphine daily dose could not
be increased in most patients before the study enrollment
because of their intolerable side effects. However, switching
to CR oxycodone allowed an ~1.7-fold significant (P =
0.0007) increase in the morphine equivalent dose as com-
pared with the dose just before switching by reducing the
severity of side effect (Table 2).

STaBLE ADEQUATE PaIN CoNTROL

The adequate pain control rate, which provided an indication
of treatment success, was 84.0% (21/25 patients) in total,
and the length of time to adequate pain control was 2.3 days.

Kow Xodedled aVeoce e waacuua a.
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Table 2. Changes in CR-oxycodone daily doses

Mean + 5D (mg)
Morphine daily ~ Morphine equivalent daily dose® (CR
dose oxycodone daily dose)
Before switching  First day Last day
Total 44.4 + 338 45.0 £+ 33.7 63.8 + 40.4
(n=24)° (30.0 + 22.5) (42.5 + 26.9)

*Converted daily dose of CR oxycodone into morphine.
One patient was excluded from calculation due to receipt of only one dose.

analgesia was inadequate; two patients due to adverse event;
and one patient (not detailed below) who withdrew consent.

In the patient that withdrew due to inadequate analgesia,
after switching from CR morphine 40 mg/day to CR oxyco-
done 20 mg/day, a morphine-induced intolerable drowsiness
improved but nausea and dizziness newly developed, and no
adequate pain relief could be attained in spite of dose titra-
tion, leading to discontinuation 4 days after study initiation.
This patient subsequently attained pain relief after switching
to transdermal fentanyl preparation and addition of NSAID
and antidepressant.

Of the two patients that withdrew due to adverse events,
one patient had had intolerable constipation, which persisted
without improvement even after switching from a
controlled-release morphine sulfate tablet (CR morphine)
60 mg/day to CR oxycodone 40 mg/day, and intolerable
nausea and vomiting additionally developed. Despite careful
dose adjustment, pain control was difficult and CR oxyco-
done was thus discontinued 3 days after study initiation. This
patient subsequently attained adequate pain control after
switching to continuous subcutaneous infusion of morphine.

In another patient, after switching from CR morphine
20 mg/day to CR oxycodone 10 mg/day, morphine-induced
intolerable nausea and vomiting improved, but severe drowsi-
ness newly developed, leading to discontinuation 2 days after
study initiation. After switching to NSAID treatment, the
drowsiness resolved and adequate pain control was attained.

PAIN INTENSITY AND ACCEPTABILITY OF TREATMENT

The results of the pain intensity self-assessments on the CAT
scale showed that the mean score at the study entry was 1.9
(corresponding to ‘moderate pain’), which was found to have
significantly decreased to one (“slight pain’) at the end of the
study (P = 0.0001). The pain intensity on the VAS showed a
similar tendency to that on the CAT scale, with a significant
decrease from 53.5 mm at the study entry to 27.6 mm at the
end of the study (P < 0.0001).

The acceptability of the treatment was assessed as ‘very
poor’ and ‘poor’ at the study entry in 12 and 64% of

natients resnectivelv totalinag ~8004 A the and af tha

Very poor F

Fasal,
Poor —]

Fair

Good B 0 At study entry (n = 25)
B At the end of the study (n = 24)

Excellent L
0 20 40 60 80 100
Rate of patients (%)

Figure 1. Patients’ ratings of the acceptability of therapy at study entry and
at the end of the study,

Table 3. Number of patients with tolerable side effects

Worst value for 7 days Attheend P

before the study enrollment  of study value"
Nausea (n = 13) 13 0 0.0003
Vomiting (n = 5) 5 0 0.0253
Constipation (n = 3) 5 1 0.1797
Drowsiness (n = 7) 7 0 0.0082
"Paired t-test,

respectively, while the proportions of *fair® (45.8%) and
‘good’ (29.2%) increased (Fig. 1). The mean acceptability
score was 2.1 (corresponding to ‘poor’) at the study entry,
and had significantly increased to 3.0 (corresponding to
‘fair’) at the end of the study (P = 0.0004).

CHANGE IN INTOLERABLE SmE Errects Berore
AND AFTER THE STUDY TREATMENT

In both of these studies, morphine-induced intolerable side
effects, which were the main inclusion criteria, were actually
only four types, i.e. nausea, vomiting, constipation and drow-
siness. During the observation period prior to the study
enrollment, all patients assessed at least one of the four side
effects as intolerable. At the end of the study, however,
those intolerable side effects became tolerable in all patients
except for one patient who had constipation (Table 3).

To confirm the change of tolerability described above, the
change in severity score (0, Grade 0; 1, Grade 1; 2, Grade 2
3, Grade 3 or higher) of each intolerable side effect before
the study was compared with that at the end of the study.
The mean severity scores for nausea and drowsiness were
2.3 and 2.1, respectively, during the 7-day observation
period prior to the study enrollment. At the end of the study,
however, the mean scores were found to have decreased to
0.4 and 0.9, respectively, with significant improvement
(nausea: P = 0.0005, drowsiness: P — 0.0313). Vomiting

nlna abhasiiad ae S .



the end of the study). Constipation showed only a slight
improvement, from 2.2 before, to 1.6 at end of the study.

ADVERSE EVENTS

A total of 139 adverse events occurred among all 26 patients
of the safety population. Of these, 76 adverse events in 26
patients were assessed as at least possibly related to the
study medication (side effect). Common side effects
(>10%) were as follows: constipation in 24 patients
(92.3%), drowsiness in 17 (65.4%), nausea in 13 (50.0%),
vomiting in 8 (30.8%) and pruritus in 4 (15.4%). Most of the
side effects were Grade 1 or 2 in severity. Severe side
effects (Grade 3 or 4) occurred in six patients (6/26 patients,
23.1%), specifically: constipation in five patients, drowsiness
in 3 and nausea in 1. As detailed above, two patients with-
drew form the study due to side effects, one patient due to
continued constipation and newly developed nausea/vomiting
and one patient due to drowsiness. No death occurred during
either of the studies. There was one serious adverse event of
thrombocytopenia, which the investigator considered to be
caused by disease progression and not related to the study
medication,

Newly occurred common side effects (>10%) after
switching to CR oxycodone were: vomiting in five patients,
drowsiness in four, nausea in four and constipation in four.

PHARMACOKINETICS

Trough concentrations of morphine and its main metabolites
(M3G, M6G) were compared between the two studies
(Table 4). Morphine concentrations did not significantly differ
between the studies, but the concentrations of M3G and M6G
were significantly higher in Study #1234, conducted in
patients with renal impairment, than those in Study #1233.

In patients with renal impairment (Study #1234), signifi-
cant negative correlation was observed between M6G and
CCr (P = 0.0292). The relationship between trough concen-
tration of M6G and CCr 1s shown in Fig. 2. M3G also had a
significant negative correlation with CCr (P = 0.0038),

Table 4. Comparison of trough concentration of morphine and its
metabolites between patient with normal renal function (Study#1233) and
patient with impaired renal function (Study#1234)

Mean + SD (ng/ml) P value"
Swmdy #1233 (n = 17) Study #1234 (n=9)
Morphine 10.0 + 10.1 113+ 64 0.7345
M3G 384 + 332 791 + 373 0.0088
M6G 60.0 + 51.2 109 + 44 0.0240

Values were adjusted to 20 mg dose. M3G, morphine-3-glucuronide; M6G,
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though no correlation was observed between morphine and
CCr (P=0.5742).

Pharmacokinetic profile and parameters for oxycodone, its
main metabolite (noroxycodone), and active metabolite (oxy-
morphone) in patients with renal impairment (Study #1234)
is shown in Fig. 3 and Table 5, respectively. The AUCo_;04
and Ciy,y, of oxycodone and noroxycodone were comparable.
With regard to oxymorphone, however, the Cye and AUC,_12;,
were very low as compared with those of oxycodone, at
~1.4 and 1.7%, respectively. In patients with renal impair-
ment (Study #1234), no significant correlation was
observed between Cy,y and AUCy_ 2y of oxycodone or its
metabolites and CCr. The relationship of Cy,y of 0xycodone
and its metabolites with CCr is shown in Fig. 4.
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Figure 2. Results of linear regression for dependence of creatinine clear-
ance on trough concentration of morphine-6-glucuronide (adjusted to 20 mg
dose, n = 8).
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DISCUSSION

We conducted two prospective studies in Japanese cancer
patients who had difficulty in continuing oral morphine treat-
ment because of inadequate analgesia and/or occurrence of
intolerable side effects in order to investigate the efficacy of
the pain management regimen of switching to oral oxycodone.
In particular, Study #1234 is the first study conducted to inves-
tigate pharmacokinetics of oxycodone and its metabolites at
steady-state in patients with renal impairment. In these studies,
‘patients who have difficulty in continuing oral morphine
treatment’ did not always mean ‘morphine-intolerable patients’
but the patients who could not have favorable pain control by
morphine in actual clinical settings.

The primary endpoint in these studies was adequate pain
control rate, and the rationale was that cancer pain manage-
ment with strong opioids is regarded as successful only in
the achievement of a favorable balance between pain relief
and side effects (10,14),

For study patients who have difficulty in continuing oral
morphine treatment, most of the patients could not increase
morphine dose despite of intense pain because of intolerable
side effects. However, switching to CR oxycodone from oral
morphine allowed the dose to increase, while alleviating the
side effects. As the result, an adequate pain control rate was

Table 5. Pharmacokinetic parameters of oxycodone and its metabolites
following multiple administration of CR-oxycodone

Coux (Ng/ml)  Touy (h)  AUCKED5, fir (h)
(ng h/ml)
Oxycodone 61.0 + 25.1 4.00 +£2.52 6790+279.5 92+26
Noroxycodone 57.1 +28.0 3,71 +221 660.0+3729 212+ 105
Oxymorphone 0.742 + 1.095 3.86+2.97 8.19 + 10.57 31.7 + 20.0

Mean + SD (n = 7).

“Adjusted to 20 mg dose.

®n = 5: Two patients could not be estimated for AUCq_5 y because of
missing concentration data at 12 h after CR oxycodone dosing.

Cinax, maximum plasma concentration; AUC, area under the concentration—
time curve; ., elimination half-life.

84.0% in total, or above 80% in each study. These results
were comparable to those of a previous report in which
success rate of opioid rotation from oral morphine to oxyco-
done was 87% (22), and also similar to success rates of
opioid rotation between other strong opioid preparations, e.g.
morphine, methadone, hydromorphone, fentanyl (64—87%)
(19,20,22). High adequate pain control rate was demonstrated
in Study #1234, conducted in patients with renal impairment,
as it was in patients without renal impairment in Study
#1233. Therefore, it is speculated that switching to oxyco-
done has decent efficacy in patients who had difficulty in
continuing oral morphine treatment, regardless of their renal
function,

The acceptability of treatment as a secondary endpoint is
also an index of overall assessment of analgesia and side
effects by the patients themselves. The acceptability was sig-
nificantly (P = 0.0004) improved from the study entry to the
end of the study, which is supportive of the high adequate
pain control rate in these present studies. Though two
patients rated the acceptability of treatment as ‘very poor’
(Fig. 1), these assessments were made at the time when both
patients withdrew from the study because of failure to attain
a favorable balance between pain relief and side effects.

The duration of the efficacy evaluation, until adequate
pain control was achieved, was relatively short: ~35 days. In
order to investigate whether the efficacy of switching is sus-
tained, an extension study was conducted in patients who
attained adequate pain control and consented to continuation
of oxycodone treatment. All the 22 patients who attained
adequate pain control attended to the extension study
(maximum durations of treatment were 260 days) followed
by two studies. The extension study was conducted under
another protocol and there was no safety issue in relation to
longer administration in this study. The pain intensity was
maintained around ‘slight pain’ on the CAT scale. This indi-
cated that the achieved adequate pain control by CR oxyco-
done was maintained as favorable for long period even in
patients who had difficulty in continuing oral morphine treat-
ment (data not shown).
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Before study enrollment all patients had some intolerable
side effect, but those side effects became tolerable at the end
of the study in all patients except one patient who experi-
enced intolerable constipation. The severity of those side
effects also significantly improved, except for constipation
which showed only a slight improvement. The reason was
considered as follows: The severity of constipation is
determined based on the types of laxatives following the
NCI-CTC. Additionally, among side effects of strong opioid
analgesics tolerance to constipation is known to be hard to
develop (30). Therefore, there was a possibility that the
unchanged severity of constipation resulted from continuing
use of the same laxative agents throughout the study
treatment.

Regarding constipation, there are reports that the incidence
with oral oxycodone was almost equivalent to that with
oral morphine (31). However, present studies suggest that
switching to oral oxycodone resulted in improvement of
constipation only in intolerable cases. As with other side
effects, the improvement of constipation after switching
to oral oxycodone may be caused by variability of response
to strong opioids.

Side effects that carried over from morphine treatment and
newly occurred side effects were observed in all patients
after switching to oral oxycodone. However, all of these
were typical of opioids and most were Grade 1 or 2 in sever-
ity. Although the number of subjects in these studies may
not have been sufficient for safety evaluation, opioid rotation
from oral morphine to oral oxycodone was considered unli-
kely to raise serious safety concerns in terms of side effects.

For pharmacokinetics of oxycodone, it has been reported
that the Cp., and AUC of oxycodone after single dose of
CR oxycodone in subjects with renal impairment were ~1.4
and 1.6 times higher, respectively, than those in normal sub-
jects (32). Previously, no study has been reported regarding
the pharmacokinetics of oxycodone after multiple doses of
CR oxycodone in patients with renal impairment. We there-
fore investigated the degree of accumulation of oxycodone
and its metabolites in patients with renal impairment, and
compared these with the degree of accumulation of morphine
metabolites.

As for morphine, the severity of renal impairment (corre-
sponding to CCr value) showed a significant correlation with
plasma concentrations of M3G and M6G, which was consist-
ent with previous reports (31,33), thereby confirming the ten-
dency of their accumulation. As for oxycodone, on the other
hand, the severity of renal impairment had no correlation
with plasma concentrations of oxycodone or its active
metabolites (oxymorphone), and therefore it is considered
that the concentration of oxycodone and oxymorphone may
not prominently increase according to the severity of renal
impairment in comparison to M6G. In fact, the Cpay and
AUC of oxycodone from this study were approximately
twice as high as that from a multiple dose study in healthy
patients (34,35) and increasing rate of these parameters was
comparable with that from single dose study.
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In patients with renal impairment, the concentration
of oxycodone following multiple dose administration
should show higher value to a certain degree. However, the
degree of the increases of oxycodone and oxymorphone is
smaller, as compared that of M6G, which is ~5—6 times
higher in patients with renal impairment. Moreover, the
package inserts give precautions that in patients with renal
impairment dose initiation should follow a conservative
approach and dosage should be adjusted according to clinical
situation. Therefore, we consider it is not a matter in clinical
settings that patients with renal impairment receive oxyco-
done pain treatment with appropriate dose titration for each
patient.

The present studies had some restrictions on study design
due to difficult recruitment of the target patients. First, the
present studies could not be conducted as randomized con-
trolled studies. The results of the present prospective studies
can be still considered quite meaningful even though these
are open-label studies in a small number of patients, since
many studies investigating the efficacy of opioid rotation
have been retrospective.

Second, tolerability of side effects, a main inclusion cri-
terion of the present studies, is based on subjective com-
plaints of the patients. Since this assessment, as with pain
intensity, is based on self-reported evaluation without any
judgment by investigators, this assessment can be regarded
as reliable only to a certain extent.

In conclusion, the results of the present studies suggested
that switching to oral oxycodone from oral morphine was
effective in the aspects of side effect and pain relief
in Japanese patients who had difficulty in continuing oral
morphine treatment because of inadequate analgesia and/or
occurrence of intolerable side effects, regardless of renal
function. Particularly in patients with renal impairment,
it is also considered likely that the smaller increase in
plasma concentration of oxycodone and its metabolites
contributes to the high success rate of switching to oral
oxycodone.
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Present situation of pTNM classification in Japan: Questionnaire
survey of the pathologists of Gan-shinryo-renkei-kyoten Byoin
(local core cancer hospitals) on pTNM classification
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pTNM classification is the most important element of surgi-
cal pathology. Internationally, the International Union
against Cancer (UICC)-TNM is the standard TNM classifica-
tion. In the present study gquestionnaires about the pTNM
were sent to the pathology divisions of 288 institutions
designated as Gan-shinryo-renkei-kyoten Byoin (local core
cancer hospitals) on the basis of the Cancer Controil Act.
The questionnaire consisted mainly of questions about the
TNM. There were 78 respondents, including 70 qualified
pathology specialists, with a mean of 18.4 years of experi-
ence. The recognition rate of the important basic rules of the
UICC-TNM were as follows: ‘When in doubt, select the
lower’: 63.6% (49/77): 'Direct invasion to a lymph node is an
N component’: 61.0% (47/77): ‘Only the extension of an inva-
sive cancer is a T component’: 45.5% (35/77). Few respon-
dents knew the UICC criteria for judging whether multiple
pulmonary lesions represent metastatic or multiple primary
lesions. Only 26 (36.4%) of 77 pathologists were informed
about cTNM routinely, suggesting that neither pathologists
nor clinicians possess adequate knowledge about pTNM
classification in many institutions. It is recommended that
pathologists be informed aboul the rules and importance of
pTNM through education, the revised Japanese ciassifica-
tion of cancers. and self-assessment of their own institutes.

Key wards: fung cancer, pTNM, stage, Intermational Union
aganst Cancer, utefine cervical cancer

The Internationai Union against Cancer (UIZC)-TNM
classificaton (UICC-TNM) was developed by the UICC in
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cooperation with the American Joint Committee on Cancer
(AJCC)."? UICC-TNM is used internationally as the standard
TNM classification. TNM and stage, a grouping of combined
T, N and M according to vital risk, are essential for both
research and intervention.'® In Japan, cancer slaging is
reported on the basis of Gan-loriatsukai-kivakus (Japanese
classification of cancers: JC) for each tumor site in most
institutes, which are also based on TNM system.

To be designated as Gan-shinryo-renkei-kyoten Byoin in
Japan (iocal core cancer hospitals: LCCH). the Cancer
Control Act requires LCCHs to pertorm hospital cancer reg-
istration. The registration is conducted using the UICC-TNM
classification system,

In Japan iitte atlention has been paid to the pTNM,
although it 1s the most important component of surgical
pathology. The handiing of surgical specimens and the
reporting of pathology findings are conducted in compliance
with the JC at mos! institutes in Japan. JC is very usefu! for
standardizing pathology reports, paricularly for cancers of
the stomach and large intestine. Each JC is independent,
however. and therefore the stage classification is conducted
according to separate individual criteria. The absence of
common rules may allow a pathologist to apply the criteria
for the organ tha: they diagnose daily 1o other organs; for
example, applying the criteria for a gastric cancer to a uterne
cervical cancer. JC rarely have written criteria about points
that are difficult to judge. JC have no help desk to respond to
users’ questions. In addition, JC cannot be used lor interna-
tional research or reporting because it consists of domestic
rules. The UICC-TNM represents the international system. It
has general ruies and additiona! rules. The same rules are
fundamentaily used for all ()rgansy" The UICC-TNM has a
supplement book and a frequently asked questions (FAQ)
section, and detaled ruies are established aczording to
various situations.” When stagers have further guestons,
the help desk can be contacted on the Web.® The same
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definitions used for the UICC-TNM have now been adopted
for the TNM classification in various JC, for example thyroid
cancer, the cancer of the head and neck, renal cancer, ung
cancer, ovariar cancer and 5o on.

In the present study we administered a questionnaire
survey (including guizzes) on pTNM classilication 1o fhe
pathologists of LCCH. The questions pertained to knowledge
of the TNM classification itself and to the TNM s1aging of lung
cancer. Although the survey was conducted oniy in Japan, it
may be interesting for pathologists and other medical profes-
sionals abroad. because there have been no prior reports of
Guestionnaire surveys of pathologists from cancer hospitals
on the pTNM classification.

MATERIALS AND METHODS

Questicnnaires on pTNM were sent to 288 LCCH in Japan thal
had been appreved by 2007. The version that was translated
into English and the summaries of the answers are shown in
Tables 1-7. In the originai Japanese version the mnquiries did
not have any number, but sequential numbers were then
assigned for the purpose of the report. The major questions
were about lung cancer because (i) the texts on TNM of the
Japanese Classification of Lung Cancer by the Japan Lung
Cancer Society (JCLC) are aimost the same as those of the
UICC-TNM; (ii) the pTNM classification is complex; " (i) lung
cancer is an important cancer, because it is the leading and
second leading cause of morality in male and female sub-
lects, respectively, in Japan,' and (iv) we assessed the pitfalls
of the lung cancer pTNM classification in our previous sludy
(N. Teramolo, R, Nishimura, H. Takahata. S. Sawada, T.
Shinkai, unpubl data, 2007).

RESULTS

We obtained 78 responses from 70 institutes by tax or mail.
Each response was independent. The data from the authars’
hospital (Shikoku Cancer Center) were not included. One
response was not included in the tolal because i was a
completely blank paper. In one response there were no
answers 10 Ihe gueslions pertaining to lung cancer because
the response was from a pathotogist of an institution that dic
nol treat lung cancer patients. For 78 respansas, the stan-
aard error at a r.sk rate of 0.05 is +6.7% with a response rate
of 10%/90%., +8.9% with 20%/80%, and +11.0% with 50%
For example, it 20% of 78 respondents selected answer A, i1
is estimated that 11.1-28.9% of the pathologists in Japan
wouild selecl answer A at a risk rate of 0.05. Tables 1.2 list the
questions and answers about the respondents themselives
and institutions. Table 3 lists the questions and answers
about the present situation of surgical pathoiogy diagnoses

Table 1 Secticn I* Inguiry about the respondents themseives
Totat

1. How many years have passed singe you became a

pathologist?

Average: 18.4 years (0-40 yeara) 8
2. Are you a certified pathologist?

Yes: 70 No: 8 78
3. What is your position at your instiute?

Full-time pathologist : 73, Part-time pathologist: & 78
4. How do you rate your ievel of knowiedge about lung

cancer?

Specialist: 2; Famifiar: 4; average: 53; Litie experience: 8

19

5 Do you think that you received enough education about

TNM during your residency as a pathologist?

Yes: 1 No: 70 No opinion: 7 78
6. Do vou think you have attended a sutticient number of

caurses al academic conferences or workshops to leam

about ThNM?

Yes: 1 No: 75 No opinion; 2 8

Table 2 Section (1. About the regpondents’ institutions

Teral
1. How many bads are at your institute?
average: 612 beds, (300-1200; 7
2. How many pathotogists are working at your institute?
average: 2.89 (1-16) 77

1 pathologisvinstitute: 16

2 pathologists/Ainstitute: 21
3. How many operated lung cancer specimens do wou

BXamine per year?

Average: 63.4 (0~200) 75
4. How many operated uterine cervical cancer specimans

do you examine per year?

Average. 29.8 (0-130) 74

at their institutions. Tables 4-7 outline the quizzes about and
answers to the TNM classification. The correct answers to
these quizzes are shown in boid underlined lettars. The mean
number of corect answers by correspundents v 19 of 20
questions was 9.4 + 3.6 (1-17), exciuding V-1, which was a
subjective question

Respondents and institutions

There were 78 respondents with a mean length of experience
of 18.4 years (Tables 1,2). Mast of the 73 respondents were
full-time  specialists in pathology. Only ons pathologist
indicaled that he had received safistactory education about
PTNM during his training o become pathulogist  Anolher
indicated that he had received # at academic meetings.

Present status of surgical pathclogy diagnosis

Although pTNM is defined as a modification of cTNM on the
basis of patho ogical findings, only 26 respondents (33.8%)

& 2009 The Authors
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Table 3 Section - Present status of pathological diagnasis of surg:cal specimens

Total (n}

1. Da clinicians inform about cTNM cn most cases?
Yas: 26; No: 34; IDK: 17 77
2 Who classifies the T of pTNM ol lung cancer?
Pathotogist: 55; Clinician: 20, Tumor registrar: 0; IDK: 2 77
3 Who classifies the M of pTNM of lung cancer?
Patnolagist: 9; Pathologist if possible: 28: Chinician ir most cases 29; Tumor registrar: 2; IDK: 7 77
4 Do you separately indicate the UICC-pTNM and JCLC-pTNM?
UICC-TNM and JCLC separately g 77
Only JCLC-TNM 28
Only UICC-TNM s
Neither 17
5 Whao sections the surgical specimens?
Pathologist: 87. Pathologist with surgeon; 4; Surgeon: 4; Laboratory technician: 2 76
6 Can you reler o Ihe results of intraoperative lavage cytology whie making a pathologice! diagnosis?
Yes: 69 No. 7 76
7. Is the size of the lung cancer measured?
Yes. T2 WNo: S 77
7a. In the case of Yes', who determines the size?
Pathologist. 62; Surgeon: §; Pathologist with surgeort: 4; Laboratory techrician: 1 72
7o It the answer is 'No,' what Is done instead?
Transeription of the clinicar size: 1; Size is not recorded in the report: 4 5
8. When s the tumor size measured?
S:ize 15 measured on the gross examination of surgica! specimens 43
Size is determined by mapping in the cut-oul figure. 12
Determination n HE specimens g
Not measured 5
Others 7
5. Do you routinely orepare tissue sections for screening of metastases to the peribronchial lymph nodes in the nilar region, in
addition 1o prepating sections of the lymph node spezimens coilected separately?

~J
~i

Yes: 49 No: 28 77
10. When pleural invasion is suspected, is the site of maximat invasion aiways excised?
Yes: 76 No: 1 77,
11, How is intrapuimenary metastasis from primary cancer of the lung differentiated from multiple primary iesions?
Difterentiated according to the UICC-AJCC criteria 8 76
Difterentialed on an individual basis, but | know the UICC-AJCC criteria, 4
Differentialed on an individual basis. | do not know the UICC-AJCC criteria. 42
Mot differentiatad 15
Others 7

AJCC, American Joint Committee on Cancer; IDK, | do rot know (includes nc answer). JCLC, Japanese Classification of Lung Cancer. UICC,
International Union against Cancer.

Table 4 Section iV. Duizzes concerning general knowledge of UICC-TNM

% of correct answers n Ref

1. When in doubt between T1 and T2, T2 is chosen from the pomnt view ol benelil of the patient.

Yes 11, Nog; 49, 1DK: 7 63.6 77
2. Direct invasion of cancer to the lymph nodes s regarded as an N companent.

Yes: 47, No: 17, IDK: 13 61.0 7 rs
3 When cancer cell spiliage into the body cavity occurs during the surgica! procedure, the case is regarded as M1,

Yes. 0, No: 54, IDK:23 701 77 L
4. In patients in whorn preoperative chemotherapy was efficient, pT is judged from the spread of the cicatricial lissue,

Yes: 10, No: 42, IDK. 25 54.5 77 é

5. Al primary maiignant tumors (excluding hematopoietic neopiasms) of the tumar siles that have UICC-TNM classificaton can be
classilied according to TNM ciassification
Yes: 33, No: 20, IDK: 24 260 iy 158

Boid underlined. correct answers. Ref: reference providing evidence lor the correct answer,
‘DK, | do not know, 1o response’ was iotalized as IDK; UICC, International Un:on against Cancer

& 2008 The Authers
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Table5 Section Va: Quizzes canceming UICC-TNM of lung cancer

1. ! stated in the JCLC that TNM is the sama as UICC-TNM for ‘ung cancer.

Yes: 14 No: 17 IDK: 46

% of correct answers n  Ret

2. Il is stated in the AJCC staging manual that AJCC-TNM is the same as UICG-TNM for lung cancer.

Yes: 13, No: 3, IDK:61

3. TNM mn the Japanese Classification of Lung Cancer is the same as UICC-TNM.

Yes: 27, No: 17, IDK: 33

4. Bronchiolealveolar carcinoma (BAC) is now defined as a non-mvasive tumor according to the WHO tumor classification, Thus, how is

pT of BAC ciassified?
pTis
pT1

) 77 123
16.9 T
221 W
18 53.9 Th
8

Immﬂmumﬂmmmubmﬂ&ﬁjsmmmjﬁﬁmmmmmm a

Others

9

5. The UICC-TNM supptement says that “When size is the criterion tor the cT/pT category, the size is the measurement of invasive
component.” Then, how is pT decded in the case of infiltrating cancer with BAC te.g. n the case of mixed BAC and pagiliary

adenocarcinoma)?
pTH 2 50.2 75 648
Onily he size of the wiiitrating cancer excluding BAC is messurad 1o delemmune he T 22
l:‘.-f‘i..‘ = = HE ""—i'lu Cing p 45
Others 7
6. Pleural invasion 1s & T component. What are the criteria for T2 among the tollowing?
Extension to a site near the visceral pleura ) 43.7 7
Invasio i i i . 3t
Exposure af tumor cells to the visceral pleural surlace 37
Invasion of the parietal pleura 2
Others 5]

7. Microscopic examination of the lung cancer specimens revealed sm
not delected macroscopically. Both cancer nodules were pure papil

1all cancer nodules at a site distant from the main tumor, which were
lary adenocarcinomas, composed of invasive cancer afone,

Hegarded as intrapuimonary metastasis as bt i 6 .5 A
Not regardec as intrapulmonary metastasis g
Cannot say for centain without aciuat observation of the specimens under a microscape 29
Others 4

Bold underlinad, correct answers. Ret: refererce providng evidence for

the correct answer.

10K, | do not krow, ‘No response’ was in totalized as IDK in 1-3 and omitted it 4-7
AJCC, American Joint Committes on Cancer: DK, | do not know (incudes no answer); JCLC, Japanese Classilication of Lurg Cancer; LICC,

International Urios against Cancer; WHO, Wortd Health Organization.

answered that they were informed about the cTNM by ciini-
cians in most cases (Table 3). There were 20 respondents
who indicated that they did not judge the pT by themselves
(111-2). There were 71 respondents (93.4%) who indicated
that they performed sectioning of surgical specimens by
themselves (l1I-5). Fifteen respondents, however. indicated
that the lung tumor size for determining T was not delermined
by pathologists, inciuding five respondents who indicated
that the size was not measured on pathotogical specimens
{11-7). Twenty-eight respondents {36.4%) indicated that they
do not prepare specimens of peribronchial lymph nodes from
the hilar region, which are the first targets of iymph nocde
metastasis of lung cancer (111-8).

Answer validation of the quizzes

Section IV: Quizzes concerrung genera! knowledge
of UICC-TNM

Section 1V includes questions on general knowiedge of the
UICC-TNM (Table 4). When there is a doubt. the tumor must

o€ ciassified into the lower category according to the UICC-
TNM general rule No.4 (IV-1).5 tt is also an important rule of
the UICC-TNM that direct invasion to lymph nodes is
regarded as the N component (IV-2) * Neither of the two rules
5 specified in any of the JC. The correct answer rates were
63.6% and 61.0%, respectively, but considering that these
guestions hac two choices, the number of pathologists who
had sufficient knowledge for the rules will be much smaller.
ypT is judged from the actual existing tumor, not from the
cancer scar (IV-3)."* Tumor spillage during surgery has no
influence an the TNM of tumors except for avarian tumors
(IV-4)."* Carcinoid, sarcoma and melanoma, as well as
hematopoietic tumors, are excluded from the TNM classifi-
cation in most tumor sites (IV-5) because they do not have a
similar prognosis as the carcinomas of the same 1 NM. /2

Section Va: Cuizzes conceming UICC-TNM of lung cancer

Section Va includes questions about the TNM classification
of lung cancer (Table 5). In the JCLC it is implied but not
written ciearly that the JCLC-TNM and UICG-TNM are the
same.” We do not know the correct answer o V-1, but JCLC-

© 2009 The Authors
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Table 8 Section Vb: Quizzes concerning ‘nirapuimonary metastasts and size of lung cancer

SRR N % of correct answers n Ref

Questions B-12. Choase the case in general lerms. A clue: Questions &, 8 and 12 refer to the presence of cancer ncdules in the same
iobe, and questions 10 and 11 refer to the presence of cancer noduies in different lobes
B Two wmor les'ons not adjacent to each other were visualized at the fime of preopearative CT. Examination of tissue specimens from
poth umors revealed the same lislulogical ype of adenocarcinoma. The smaller node does not have BAC around i,
it the smaiter lesion is regarded as infrapuimonary metastasis, the case would be evaluated as pT4pNOcMO and stage (HB.
Itit is not regarded as intrapulmonary melastasis, tha case would be evaluated as pT1pNOcME and stage 1A. Which of the evaluations
s valid?
Regarded as mtrapuimonary metastasis: 61
Not regarded as intrapulmoenary metastasis: 10 13.2 76 v
Otners: 5
. Under the same conditions as those in Queslion 8, metastasis was detected in the #12 iymph node alone.
It the smalier lesion is regarded as intrapulmonary metastasis, pT4pN1cMO and stage B,
It 15 not regarded as intrapuimonary metastasis, pT1pN1cMO and stage 1A,
Mot regarded as intrapuimonary metastasis: 8 78.7 78 e
Others. 8
10 Under the same zonditions as those in Question B, metastases were datected in the #12 lymph node alone.
'f the smaller lesion is regarded as an intrapulmonary metastasis, pT1pN1pM1 (PUL) and stage IV.
1111 1s not regarded as an intrapulimonary metastasis. pT1pN1eMO and stage LA,
Regarded as intrapulmonary metastasis: 49
Not regarded as intrapulmonary metastasis: 16 211 76
Others: 11
1. Under the same condlitions as those in Question 8, melastases were detected in #7 lymph node alone.
If the smailer lesion is regarded as an intrapulmonary metastasis, pT1pN2pM1 (PUL} ard stage V.
if il is not regarded as an intrapulmonary metastasis, pT1pN2eMO and stage A
Regarded as intrapulmonary metastasis: 54
Mot regarded as intraputmonary metastasis: 11 713 7% s
Others: 11
12 Under the same conditions as those in Question B, metastasis was detectad in the liver
It the smaller ies on is regarded as ar intrapulmonary meiastasis, pT4pNOcM1 (MEP) and stage IV
If s not regarded as an intrapuimonary metastas:s, pT1pNOcM1 and stage IV.
Regarded as intrapulmpnary metastasis: 61
Not regarded as intrapulmonary metastasis; 8 BO.3 76
Others: 7
13. The size measured by CT was 3.2 cm, while the size after fixation at Ine time of resection was 2.8 cm. The lesion is evaluated as T2,
but pT = evaluatad as pT1.

o

Yes: 56. MNo: 11 IDK: 10 727 77 4
14. The size measured after fixation was 3.2 cm, while the size in the HE specimen was 2.8 cm.
Yes. 12 No:i54 IDK: 11 70.1 77 5

Bold underlined, correct answers. Raf reference providing evidence 107 the correct answer
BAC, Bronchioloalveolar carcinoma: IDK. | do not know, 'no response’ was totalized as 1DK

Table 7 Section VI Quiz concerning extension of intra-epithelial componen!

Answer

i The extension of cervical cancer 1o the portio supravaginalis 1s a factor for classification s T2a in cases of cervica
sguamous cell carcinoma;

a In the presence of histological evidence of carcinoma m situ, the esion & evaluated as pT2a, if vagina: extension /s 5
suspecled macroscopically.

b In the presence of histological evidence of carcinoma in silu, the lesion is evaluated as pT2a, even if vaginal extension is 32
nol suspecied macroscopically.

o When svidence of invasive squamous cell carcinoma of the vagina is presen! histologically, it is evaluated as 35
pIza. even if vaginal involvement is not suspected macroscopically,

d When vaginai involvement is suspected macroscopically, the lesion is evaiuated as pT2a, even if evidence of carcinoma 0
in 51ty is absent histologically

e When vaginal involvement is suspected macroscopically, the lasion is avaluated as pT2a, even i evidence of mfiltration e]
18 absent histologically.
No answer 5

The cowect answer is €. The percentage of correct answers was 45.5%. Four respongents marked letiers a—c 1ogether. They were dealt with as ‘b
pecause b includes al the conditions

© 2009 The Authors
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TNM s distinctly different from ICG-TNM on minor rules
(V-3)."* For example, see the answer for V-6 in the next
paragraph. AJGC-TNM and UICC-TNM of lung cancer are
identical (V-2), UICC and AJCC worked together to make the
same TNM system for all organs in the sxth edition,’
although there are small numbers of minor differences.

It i1s plausible to evaluate bronchioloalveolar carcinoma
(BAC) as pTis, because it is now defined as a non-invasive
carcinoma. "™ it is also plausible to measure the size from
the invasive component alone accarding to the principles of
UICC-TNM.® At the moment, however, BAC is exceptionally
regarded as an invasive cancer in UICC-TNM (V-4, -5).% The
T2 criterion of JCLC-TNM requires complete exnosure of the
tumor cells to the visceral pleural surface,” while that of
UICC-TNM inciudes the invasion of the elastic lamina (V-6).%
The freguency with which JCLC-T1 is UICC-TZ depends on
the patients who undergo surgery at each institution. At
Shikoku Cancer Center, for example, JCLC-T* is UICC-T2
according to the eriterion in approximately 5% of palients (N.
Teramoto, R. Nishimura, H. Takahata, S. Sawada, T. Shinkai,
unpubl. data, 2007). Microscopic nodules that cannol be
confirmed macroscopically or radiologically, are not evaly-
ated as intrapuimonary metastases (V-7)."* The correct
response rate was only 11.7%. The criteria of intrapuimaonary
metastasis are summarized in Table 8.

Section Vb: Quizzes concerning intrapuimonary metastasis
and size of lung cancer

Questions V-8-12 include questions about the differentia-
tion of intrapuimonary metastasis from multiple primanes

Table 8 Criteria of intrapuimonary metastasis

Descnption Ret

Microscopic noduies that arc not found radiologicaily or i
macroscopically are not regarded as intrapuimaonary
metastasis.t

A primary adenocarcinoma wilh mulliple deposits of ¢
adenocarcinoma in another lobe, with/without iymph
nodal and/or distal metastasis is M1.3

Two separate nodules are not likely to be metastatic "
without any of the loliowingd
A Lymph node moetastasis of the common iymphalic
dranage
B Mediastinai maetasiasis
C Extrathoracic metastasis,

TThis rule 5 written in the AJCC staging hananook, Pan IV, It is basea
on UICC-general rile No. 5.
1Note that the rule for multiple deposits and that ftor two (or a few)
nodules are different. The former will aiso be true for carcinomas other
nan adenocarcinoma. The iatter is described only in the AJCC staging
handbeok but & giso vaiid on UICC-TNM.¢
JCC, American Joint Commities on Cancer; iDK. | do nol know
(inciudes no answer): JCLC, Japanese Ciassdication of Lung Cancer;
UIGE, International Union against Cancer,

(Table 6) These questions were offered with the sentences
‘You may think that you cannot choose a correct answer
without checking the actual specimens. But please select an
answer that fits best to the rules in general terms’. The
UICC-TNM FAQ section says ‘A 2-cm primary adenocarci-
noma with multiple deposits of adenocarcinoma n another
lobe, negafive lymph nodes and no other metastasis is M1’
(Table 8).% But this is a cancer showing muitiple deposits,
According 1o the AJCC staging manual, a subject with 2
nodules can be regarded as having intrapulmonary metasta-
sis if at least one of the following three criteria is met: (i)
lymph node metastasis of the common lymphatic drainage:
(i) mediastinal metastasis; or (i) extrathoracic metastasis
(Table 8).' Therefore, case V-8 with NOMO is not regarded as
intrapulmonary metastasis (DT INOMO).

Intrapulmonzary melastasis within a lobe is T4, while that in
different iobes is M1 (PUL). Because case V-9 is TANTMO or
TINIMO, it Is certain that two nodules were in the same lobe.
Therefore, the metastasis 1o lymph node 12 (lobar nodes
bronchi) is in a common lymphatic drainage. Case V-9 can be
regarded as intralobular puimonary melastasis (pT4N1MO)
according to criterion A. In contrast, case V-10,
PTINIMI(PUL) or pTINIMO is a multiple primary case
because the case involved two nodules in different lobes and
lymph node 12 is not in common lymphatic drainage. None of
the A-C crileria are met in case V-10 (pT1N1MO). Case V-11
with N2 (mediastinal metastasis) can be regarded as intra-
puimonary metastasis even if the node is present in different
lobes (criteria A and B; PTINZM1). Case V-12 with distant
metastasis is M1(PUL) due to criterion C (PTNOM1). The
correct answer rates for V-8 and V-10 (right answer: 'Not
regarded as inirapuimenary metasiasis’) were very low
(Table 6). The right answer rates for V-8, -11, and -12 (correct
answer: Regarded as intrapulmonary metastasis) were high,
probably because 44 (57.9%) of the 78 respondents
answered all the cases as intrapulmonary metastasis.

When pT is determined by tumor size, the size of unfixed
material is used first, the size of a fixed tumor as next best if
measurement of unfixed material is impossible, and the size
on preparatory slides is used as a last resor (V-13, -14) 5¢
The size measured on CT is not used as the pathology size
if Ihe actual size of a patholagy specimen can be measured

Seclion VI: Quiz concarning extension of
intra-epithelial component

This question was submitted as a quiz concerning uterine
cervica! cancer to conceal the fact that this question was
actually about the extension of an intra-epithelial component.
In general, the extension of an intra-epithelial component
does not change the T (VI-1).** The correct answer 1o this
question was given by 35 (45.5%) of the 77 respondents
(Table 7)
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DISCUSSION

Questionnaires were sent to the pathologists working in
LCCH. When considering the mean number of beds (approx.
600) and the mean number of pathologists (approx. three;
Table 2), and thal these pathologists belonged to LCCH, the
responders handle many cancer cases routinely. Because
there were only 78 respondents, there was a standard error
of approximately 10%, but the purpose of the questionnaire
survey was not to precisely estimate the correct answer rate
from the population. We consider the results of this question-
naire survey sufficient fo represent Japanese pathologists'
knowledge about pTNM. As shown by this questionnaire
survey, there is insufficient knowledge about the UICC-TNM
among pathologis!s in Japan, bul we expected these resulls.

It is noteworthy that the percentage of correct answers to
questions concerning the following important crieria was
only approximately 60%, despite the fact that the question
presented two choices: for example, "When il is difficult 1o
judge TNM, ihe lesion is classified into the lower category’
(IV-1), ‘direct invasion of the lymph node is an N component’
(IV-2) and so on (Table 4). it was even less recognized 1hat
the extension of a non-invasive component of a carcinoma
does not raise T (Table 7).

Because pTNM classificalion is assigned by modification
of CTNM based on the pathological findings.? pTNM classifi-
cation without information on the cTNM makes little sense. In
>60% of the nslitutions, however, the pathology division was
not informed on the cTNM by the clinical divisions, suggest-
ing that not only pathologists, but also the majority of clini-
cians give litlle importance o evaluating the pTRM of the
pathological specimens (Table 3). Judging whether multipie
puimonary lesions are multiple primary tumors or multiple
metastases changes the stage of a lung cancer considerably.
According to [11-11, the differential diagnosis between ntra-
pulmonary metastatic tumors versus multipic primary tumors
s not based on the UICC-AJCC criteria or on any other
common criteria, but rather on individual judgment in most
institutes (Table 3). The results of judgmen! based on the
UICC-AJCC criteria are not always the most appropriate in
actual clinical cases. It is not justified, however, for each
pathologist to dec.de pTNM on their own individual criteria,
without knowing the common criteria. Because staging is
based on the surveys of TNM and prognosis at many insti-
tutions, it is not possible to stage a case without using
common critera shared among institutiens.' Accumulating
information on cancers precisely staged on common criteria
1s essential to improving the refiabiiity of the TNM system in
the fulure.

When a pathologist explaing the pathological findings of a
cancer to a patient direclly in the pathologist's office, pTNM
assumes great importance, because il is the most important
prognostic predictor. The prognosis is the major concern of
© 2008 The Authors
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patients. Appropriate sectioning of a surgica! specimen s
impossible without comprehension of the pTNM classifica-
tion. Wrong pTNM will lead to deviations of cTNM. It goes
without saying that pTNM clagsification must be determined
by the pathologists wha make the pathological diagnosis, not
by clinicians or tumor registrars wha do not actually examine
the specimens.

The resuits of the questionnaire survey indicated the faults
of the surgical pathology system in Japan. For the establish-
ment of evidence-based medicine, pTNM must be standard-
ized. TNM classif cation itself is not difficult (according 10 our
experience from unpublished data). The certification test for a
pathology specialist in Japan should include questions 1o test
knowledge of TNIM. Because most responders answered that
they had not been educated about TNM at all. education
through training sessions at conferences might also be
useful. Most JC cite the texts of UICC-TNM of the organs, but
the basic rules of UICC-TNM, which TNM stagers should
know before use, are not described. The JC needs o include
intormation explaining the importance of staging. a detailed
explanation of the UICC-TNM, and a list of reference books.

In addition to questionnaire surveys, invesigating the
accuracy of actual recorded pTNM is necessary to determine
whethar the pTNM is being correctly used. Tne present
survey was perfcrmed in Japan. It is not certain how much
pathoiogists in other countries know about the rules of pTNM
It is recommended that the accuracy of pTNM be investigated
to assure the quality assurance of pathological diagnoses.
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