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Figure 2. (A) The dissection of the posterior mediastinal lymph nodes was extended towards the caudal side from the crura of the diaphragm to the celiac
artery. (B} The left gastric artery was exposed from the left side and the lymph nodes along the left gastric artery were dissected. (C} An incision was made in
the right mediastinal pleura and was extended to the level of the arch of the azygos vein. (D) Reconstruction via the posterior mediastinal route with a gastric
tube and anastomosis in the thoracic cavity were performed using a circular stapler (CDH25) via the thoracic approach.

left side, clipped and divided and the lymph nodes along the
left gastric artery were dissected (Fig. 2B). Thus, the posterior
mediastinal and celiac lymph nodes that were located around
the border between the thoracic and the abdominal cavity were
continuously dissected with the LTHA.

Dissection of the posterior and right sides of the distal
esophagus was subsequently performed and an incision was
made in the right mediastinal pleura to allow ablation. The
right mediastinal pleural incision was then extended to the
level of the arch of the azygos vein (Fig. 2C). Thus, the middle
and lower thoracic esophagus was completely detached from
the surrounding tissue.

Subsequently, in the left semilateral-decubitus position,
the operating table was rotated to the left, a small right thora-
cotomy was performed (~10 cm) and a rib retractor was used
to maintain the small surgical field. The middle mediastinal
lymph nodes, including subcarinal and bilateral main bron-
chial lymph nodes, were resected via the thoracic approach.
Following division of the azygos vein, the upper thoracic
esophagus was divided.

The operating table was then rotated to the right and the
middle and lower thoracic esophagus was extracted via an
upper abdominal incision. Finally, reconstruction via the
posterior mediastinal route with a gastric tube and anastomosis
in the thoracic cavity were performed using a CDH2S5 circular
stapler (Ethicon Endo-Surgery) via the thoracic approach
(Fig. 2D).

Patients. We started to routinely perform LTHA-preceded
middle and lower esophagectomies in patients with distal

esophageal cancer in December, 2009. Between January, 2005
and December, 2012, a total of 21 patients with esophageal
cancer underwent middle and lower esophagectomy combined
with lymph node dissection and gastric tube reconstruction via
the posterior mediastinal route (anastomosis in the thoracic
cavity) at the Division of Digestive Surgery, Department
of Surgery, Kyoto Prefectural University of Medicine.
The patients were retrospectively divided into two groups
according to the operative method, with and without LTHA
(10 patients from December, 2009 to December, 2012; and
11 patients from January, 2005 to November, 2009, respec-
tively). The two groups were compared with respect to the
perioperative treatment outcome. The operative indication was
identical in the two groups, namely clinical T1-3, NO-3, MO
esophageal cancer, staged according to the International Union
Against Cancer TNM classification of malignant tumours,
7th edition (12). All patients were treated by two highly skilled
surgeons and informed consent was obtained from each
participant.

Surgical procedure without LTHA. For the 11 patients who
underwent middle and lower esophagectomy without LTHA
the procedure was as follows: the patient was placed in the
left semilateral-decubitus position, the operating table was
rotated to the right and abdominal surgery was performed
first via laparotomy (~20 cm). The operating table was then
rotated to the left and thoracic surgery (including middle and
lower mediastinal operation) was performed via thoracotomy
(~20 cm). Finally, reconstruction via the posterior mediastinal
route with a gastric tube and anastomosis in the thoracic

- 29 -



34 SHIOZAKI et al: LAPAROSCOPIC TRANSHIATAL APPROACH FOR DISTAL ESOPHAGEAL CANCER

cavity were performed using a CDH25 circular stapler, via the
thoracic approach.

All the patients underwent two-field lymphade.nectomy.‘

A total of 6 patients (3 patients with and 3 without LTHA)
received preoperative chemotherapy, including 2 courses
of cisplatin (80 mg/m?%day on day 1) plus 5-fluorouracil
(800 mg/m>*/day on days 1-5) (13).

Clinicopathological characteristics. To compare the
backgrounds of the two groups, we analyzed their clinicopath-
ological characteristics, such as age, gender, primary tumor
location, histological type, TNM category and pathological
stage. Histopathological examinations were performed on the
primary lesions and all the dissected lymph nodes using serial
sections. The histopathological diagnoses were confirmed by
experienced pathologists. The TNM category and pathological
stage were classified according to the pI'NM pathological clas-
sification (12). The effects of preoperative comorbidities were
analyzed using the Charlson comorbidity index (14).

Perioperative factors. To determine the efficacy of LTHA, the
two groups were compared with respect to several periopera-
tive factors, such as total operative time, duration of one-lung
ventilation, operative blood loss, number of resected lymph
nodes, duration of management by respirator, frequency of
postoperative respiratory complications, number of white
blood cells, serum C-reactive protein (CRP) level, duration
of thoracic drainage, frequency of anastomotic leakage and
postoperative hospital stay. The number of peripheral white
blood cells and the serum CRP level were measured on days 2
and 7 following surgery. According to our criteria, the thoracic
drainage tube was removed when the amount of thoracic
discharge was reduced to <150 mi/day. Postoperative respi-
ratory complications were defined as those involving major
respiratory insufficiency; such as, a need for reintubation or
severe pneumonia.

Statistical analysis. Statistical analysis was performed
using the Student's t-test and Fisher's exact test. P<0.05 was
considered to indicate a statistically significant difference.
All analyses were performed using JMP statistical software,
version 5 (SAS Institute Inc., Cary, NC, USA).

Results

Patienss. A total of 21 patients with esophageal cancer who
underwent middle and lower esophagectomy combined with
gastric tube reconstruction in the thoracic cavity were divided
into two groups according to the operative procedure, such
as, with and without LTHA (10 and 11 patients, respectively).
Although the percentage of female patients was significantly
higher in the LTHA group, there were no significant differ-
ences in the other clinicopathological parameters (age, primary
tumor location, histological type, TNM category, pathological
stage or Charlson comorbidity index) between the two groups
(Table I). Two patients (one with and one without LTHA) were
pathologically diagnosed as pT4 (invasion of the diaphragm).

Intraoperative factors. We performed a comparison of the intra-
operative factors between the two groups. The total operative

Table 1. Comparison of clinicopathological parameters of the
patients who underwent middle and lower esophagectomy
(anastomosis in the thoracic cavity) with and without pre-
ceding laparoscopic transhiatal approach (LTHA).

LTHA
Variables With Without P-value
Age, years (mean = SEM) 66.1£32 674x32 0.781
Gender
Male 6 11 0.035*
Female 4
Location of primary tumor
Distal thoracic esophagus 5 8 0.387
Abdominal esophagus 5 3
Histological type
SCC 5 8 0.387
Other 5 3
pT category
pT0-1 3 3 1.000
pT2-4 7 8
pN category
pNO 4 6 0.670
pNI1-3 6 5
Pathological stage
0-11 4 6 0.670
-1V 6 5
Charlson comorbidity index  2.0£0.1  22+0.1  0.172
{mean = SEM)

SEM, standard error of the mean. *P<(.05 was considered to indicate
a statistically significant difference. SCC, squamous cell carcinoma.

time was significantly shorterin the group treated with compared
to that in the group treated without LTHA (mean = SEM:
304.3+£23.3 vs. 485.0+22.3 min, respectively) (Table II). The
duration of one-lung ventilation was significantly shorter in
patients treated with compared to that in patients treated without
LTHA (mean + SEM: 144.4+16.5 vs. 212.5+16.0 min, respec-
tively) (Table IT), The total operative blood loss was significantly

. reduced in patients treated with compared to those treated

without LTHA (mean + SEM: 272.9+101.4 vs. 567.7498.6 ml,
respectively) (Table II). The total number of resected lymph
nodes did not differ significantly between the two groups
(24.3+3.6 and 27.4+3.3 with and without LTHA, respectively)
(Table II). The total number of resected thoracic lymph nodes
did not differ significantly between the two groups (5.3:1.9 and
8.7+1.9 with and without LTHA, respectively). These results
suggest that LTHA-preceded esophagectomy may be used to
reduce the total operative time, the duration of one-lung ventila-
tion and total operative blood loss, without compromising the
quality of lymph node dissection,

Postoperative factors. We then performed a comparison of
the postoperative factors between the two groups (Table [{I).
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Table II. Comparison of intraoperative factors between patients who underwent middle and lower esophagectomy (anastomosis
in the thoracic cavity) with and without laparoscopic transhiatal approach (LTHA).

LTHA
Variables With Without P-value
Total operative time (min) 30431233 48504223 <0.001°
Duration of one-lung ventilation (min) 144.4x16.5 212.5+16.0 0.008®
Total operative blood loss (ml) 2729+1014 567.7+98.6 0.049°
Total number of resected lymph nodes 24336 274x33 0.503
Thoracic lymph nodes 53x19 8.7+19 0.206
Abdominal lymph nodes 16.9£2.5 18.622.4 0.622

Data are presented as the means = SEM. *P<0.05 was considered to indicate a statistically significant difference.

Table [11. Comparison of postoperative factors between the patients performed middle and lower esophagectomy (anastomosis
in thoracic cavity) with and without laparoscopic transhiatal approach (LTHA).

LTHA

Variables With Without P-vajue
Extubation time after surgery (days) 0.9+1.1 4.1+1.0 0.044*
Postoperative respiratory complications 1/10 (10.0) 4/11 (36.3) 0.311
[n/total (%)]
White blood cells (/1)

2 days after surgery 9,820+1,749 12,718+1,710 0.245

7 days after surgery 74221204 8,782+1,106 0413
Serum CRP (mg/dl)

2 days after surgery 19.1£2.2 21.7+2.1 0.397
7 days after surgery 72423 6.612.1 0.843
Duration of thoracic drainage (days) 6.9£2.9 192427 0.006*
Anastomotic leakage (cases/total) 1710 (10.0%) 1/11 (9.1%) 1.000
Postoperative hospital stay (days) 25753 40.7¢52 0.025°

Data are presented as the means = SEM. *P<0.05 was considered to indicate a statistically significant difference. CRP, C-reactive protein.

The extubation time after surgery was significantly shorter in
the patients treated with compared to that in patients treated
without LTHA (mean + SEM: 0.9£1.1 vs. 4.1x1.0 days, respec-
tively). Postoperative respiratory complications occurred
in 10.0% of the patients treated with the LTHA (pneumonia
in 1 patient), whereas they occurred in 36.3% of the patients
treated without LTHA (pneumonia in 4 patients), without a
statistically significant difference. We analyzed the number
of peripheral white blood cells and the serum CRP level at
2 and 7 days after the operation. Although the elevation in
the number of peripheral white blood cells at 2 days after
the operation tended to be more limited in patients treated
with compared to that in patients treated without LTHA
(mean + SEM: 9,.820:1,749 vs. 12,718+1,710/ul, respectively),
the differences were not considered to be significant. The
duration of thoracic drainage was significantly shortened
in patients treated with compared to those treated without

LTHA (mean + SEM: 6.9£2.9 vs. 19.2+2.7 days, respec-
tively), suggesting that this method decreased the amount of
postoperative thoracic discharge by preventing damage to the
thoracic and mediastinal tissues. The frequency of anastomotic
leakage did not differ significantly between the two groups.
The postoperative hospital stay was significanily shortened in
patients treated with compared to those treated without LTHA
{mean = SEM: 25.745.3 vs. 40.7+5.2 days, respectively). These
results suggest that LTHA-preceded esophagectomy may be
used to improve postoperative care without increasing the risk
of major complications.

Discussion
The surgical trauma caused by esophagectomy is greater

compared to that caused by any other general surgical operations.
Therefore, pulmonary complications remain the most common
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and serious complications following esophagectomy (2-4). It
was recently demonstrated that thoracoscopic (15-19) or medi-
astinoscopic esophagectomy (20,21) minimizes injury to the
chest wall and reduces surgical invasiveness. Furthermore, the
duration of one-lung ventilation is known to affect postoperative
immune reactions and cause respiratory complications (6,7).
We were able to perform middle and lower thoracic mediastinal
surgery from the abdominal side of the diaphragm via LTHA
and the subsequent thoracic operations, which were performed
via a right thoracotomy, were markedly simplified. Therefore,
the thoracic trauma was minimized and the duration of one-lung
ventilation was reduced. Furthermore, our results demonstrated
that the total intraoperative blood loss was significantly
decreased and the duration of thoracic drainage was significantly
shortened using LTHA. We consider that one of the reasons
is that this method enables dissection of the appropriate layer
under a magnified videoscopic view and, therefore, damage to
the microvessels and lymphatic ducts is avoided (8,9). In our
experience, there were no problems associated with applying
a 10-mmHg pneumomediastinum pressure for intraoperative
respiratory care. All these factors may contribute to improved
postoperative outcome, regarding the extubation time following
surgery and the postoperative hospital stay.

An additional advantage of this surgical procedure is that it
enables easy access fo the posterior mediastinal lymph nodes,
including the paraaortic and left pulmonary ligament lymph
nodes (9). The left side of the mediastinum is a difficult space
to approach via a right thoracotomy. In particular, complete
resection of the left pulmonary ligament lymph nodes via a
right thoracic approach carries an increased risk of serious
complications. Furthermore, when performing thoracoscopic
esophagectomy in the left lateral decubitus position, it is
difficult to maintain the surgical field in the lower medi-
astinum (15-17). With this method, the gas supply during
dissection of the mediastinum makes the layers between
the esophagus and the surrounding organs easy to identify
and the separation of these layers helps minimize bleeding.
Accordingly, the separation of the anterior and posterior sides
of the posterior mediastinal lymph nodes is easy to perform
and, by lifting up these lymph nodes like a membrane, the
border of the left mediastinal pleura may be clearly identified,
enabling en-bloc dissection (9). Furthermore, by exposing the
adventitia of the thoracic aorta and the crura of the diaphragm,
the appropriate layer for the dissection of the celiac lymph
nodes may be clearly identified and the lymph nodes along the
celiac artery may be dissected continuously.

We previously demonstrated the efficacy of LTHA-preceded
subtotal esophagectomy with gastric tube reconstruction via the
retrosternal route with regard to the perioperative outcomes of
patients with esophageal cancer (8). Namely, LTHA-preceded
esophagectomy shortened the intrathoracic operative time,
decreased intraoperative bleeding and reduced the amount of
postoperative thoracic discharge, without increasing the risk
of major postoperative complications (8). In the present study,
similar tendencies were observed in patients treated with
LTHA-preceded middie and lower esophagectomy. In both
studies, the elevation in the number of peripheral white blood
cells 2 days after the operation tended to be more limited
in patients treated with LTHA, suggesting that this method
downregulated excessive immune responses (8). As previously

demonstrated, we performed operations using HALS to avoid
injury of the reconstructed organ (8-10). The abdominal and
the mediastinal operation may be easily performed and, thus
far, there has been no report of reconstructed organs suffering
intraoperative injuries. Furthermore, we have mainly been
using the EnSeal device to avoid damaging the surrounding
organs (8-10). The tip of the EnSeal blade is not too sharp and
is therefore suitable for safe dissection. In the present study,
the same procedure was used for distal esophageal cancer
and the extubation time following surgery and postoperative
hospital stay were significantly shortened, suggesting that the
advantages of the LTHA-preceded method are more distinct in
middle and lower esophagectomy.

In conclusion, LTHA-preceded middle and lower esopha-
gectomy, significantly shortened the total operative time and
the duration of one-lung ventilation and decreased intraopera-
tive blood loss. Furthermore, the extubation time after surgery,
the duration of thoracic drainage and postoperative hospital
stay were significantly shortened. Additionally, this procedure
ensured a good surgical view of the posterior and left medi-
astinum, enabling safe en bloc lymph node dissection around
these areas, without increasing the risk of major perioperative
complications.
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TR RNA EFE T 0 7 4 ¥ % —¥ (double stranded RNA-activated protein kinase: PKR)
Y VML E N, ZOERBBET elF-2a 2 YBIL L. BRELT YA VADF V374
BASER S5, 734.5 BEFEDIZ PRREBIER L TIYANVADS Y137 FRZ TR
TBY 7345 BIETFREANVAZ YL VAREEMBCRBEREZATETH 5. LIL, 5
MIE T, PKRIFEAMET LTWADIZ y34.5 BFFREANNVARZAY L VA THIEMT R

“Thbo TOWMITLY, y34.5 BEFREANRIY L VAIEIBERECEL Lok
5o y345 DB E DB B RESEIE 1 D [1716] LI BBFTAANVRIT 4 VA
. BHEE RIS 4 XY ACEIHERRRE CEATWE EEDR TS,

G207, R THEDBLBERCBHE S N HETEETHERE VI VAD 10T, 2
RO BETFHIRZBRANVRZY L VAETH b BIETFEMEICI D, 34,5 L ICP6 L \»
) ZOoDTA WABBTFMEHI R L) ICREFEN TV 5.ICP6 FEFIE AVRAT L VA
? DNA EBICHER YRR 7 Vi F FREOEZE2EHBETF T, ICP6 RIZFV1M» v,
AVRAY 4 VA IR LT DNA ARARTE RV, M2 52 LARTHE &
5o LA L. HEHIIRICI ICP6 BIEFOMRDY L 2 2BERPEEILH 572012, ICP6 EETFH
B L2 L THIANMRAY A VAL CII TR E 2 5. G207 ik, #el2ERLT
RS A DD ER SN BETEE L AVRAY 4 VAT BERICBT 25L&

EWBHEMER SN e, D, BREE VI —<BEENR L U THBRERD
b, G207 OEERERSIEHIETOEESTHA Z LPFAD O LiL, ZoNEES
FBICH L TRBOKMEE Lz, T

EBEAVRAT 4 VAD ¢47 BEFOI—FTHY A7 B BFRHROMERTH
W vAK—F— (TAP) 2HET A LT, HIEROE TR BETFEAGRIE
(major histocompatibility complex: MHC) class I D& 2 I T 5. 20 Z & iEYH D
AWRY V37 BORREIH Ly BEDOY A W ABRITH T 2 RERRBES &R 260
EHT Bo a 4T BETRREERIANVRAY 4 W AT, BEMILO MEC class I 55514
BE. BRI ISP E NG LIRS, T, 047 BETFE USH BEF
THE—F— WS LEL DD, a4T BEFORKICLY, USIL BEFRIARMIRE 5
LB, L y34.5 BIETFREANVNRAT L VAZBWC R LY A )I/X%E%‘éﬁﬁ&}}i
PR ETT AT 80k Do y34.5 & 047 BRESE [OncoVEX ] LIFEN 2k
BRHAANNVAAT A WA NE, Bk TR 2RI L8 3 HBRRBRSEHET bR TEY,
OncoVEX IZBL TR, 7 XAV A ORFEESENCNERENTH & T, MELLTO
NEE S 4 VA DMEDNED bhoodh 5 LIERS T&, BOSETHIREIRA Y 4 VAL
MIABNC L S THHIH WP L AL EEE) .

7 LT HERZE T HFRERER D A 8 N7z GATANZ, 45 3 LB ETHIRZ B AL RA Y
AR (B2) T TOT A4 IVAFTER, 2004 EEOIBREE [PAO M VAV—Va T
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Y16

- U

[ u%j;i'

A | azszda

¥ Kb dol. {acZ insanion 1kb del. P i;
B B #s BN N fégi

H

| IV Y o

1,

s (GPa7 OO

usti

Proc Nath Acad §ci USA, 98: 6396-6401, 2001

ICPATRIE FORBETFHIAR (KEER) .
ICPATIURF= b B TAP (transporter associated with antigen presentation)
JEEAEERH LT, BEHIIBOMIC dass IBTIOETAUMIENS,
#fe, ICPATREF L BARDUSIL promoterMEIRE (LT oLz kY,
USIGRIETFREMREY, 10P34.58HETFRAHSV- 1O SHIEICEITS
DA REEREA ST S

NUY—=FRE] O U Ty b UCHIRBSEDHEE S, 2009 R XY [EATHREESE
EAHT B WA BLE AR TR Z BMA VA2 4 WA GATAZ T I8 BT R 4 v AR
ORI ] OB RS NIz,

G47 A ¥ G207 CE B I A B E TR AV AR Y 4 VAT, BETFIRMEC X 5T, %
VAT 34,5 L ICP6 IZINA T ad7 D300 T 4 WARETPWR R L 5 ICBE s h
TWWde ad? BEFE ANVRZY 4 VARG Lz oRETOMSEAEINE S 92 1o
B WS TIERDS Y. MHC class THUEDS SRS Y 4 VA BE 2 il iR+ &
BE BT EEZENTWA, §Eo T ¢ 47 BIEFIVR\E, MHC class I HUE OB 5 7
WG, FEMIE T, PR T D) ShIEIE X DB N 5 & 2 b b BEER
T GATA R G207 1lRTE &L 2 10 fEoPlEER 2 T2 Z EAMER SN TBY. %
7oy GAT AW G207 I THEEEDS 10 M5y A VAR B 4EA S E TR o T 5,
W ERIC X B REERIRTIE. G4TARK G207 &% & MEQHFEWIFFERESLTY
5o G47A % R WzRBEESEI R CHOTTH D) OncoVEX 23BIcFHIb~D L —
VEBATIN DS ZZRNE 2D G47 A DRHMEA ORI +0H 5 L EX bA,

IV, #40mEsmsBig0 =7 1 L AEEORRE

B ECRIRRBRDIGE o WRFEH T 7/ 9 A WARLANVRAT 4 VAZHELTIRE
BAWENFE A LEATVD, £\ 7T 74 VATH, bEFEORRME OPF ¥y —
VaVHRSTRRE 2B &) RHH L L COWBREITT CIHE SN TWbH, AR AY A
W AT BT D Hx DREETIE G47 A % TV 2 I L 8 133 5 TR BRER & B L
LD, EEHEREDToTWE, 9, AWVRAY £ VA IGIESEOIR /8RN % E
DML LGSR 2R EEFTH VDO LY T 4 THFEET B, G207 5 bR ENI-Fie
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2 BESEEIRD 1= O BB IS 7 b X DB & RS

LS P T80
s g 2

Gene & Dev., 2006

FRD Pu-100F Z DT & DT 5o 72, syncytium& I 2 MIfERE % 8 2 8EF 2
BHT B & ICEETHEEL L Synco-2D D3 Iz AT A & L 2R L2 &
WTHL G4TA DHRETH 5 T-01 0F ) A EFEET 2 EERARA, HIBEEREETRER
R Y —OBREERLETHEBERCBETARAZToCnwb, EFNICIE, bacterial artificial
chromosome (BAC)%FIH L. 4 3 HERIEEHBEANVRA Y 4 VA TH B T-01 DF ) AT
BRI UnBimZT 2 L AR LY A5 4 BERY AN, FIEERBICEDTWA, 208
HE LT 94 VAR LR BaR & ORI X Y SRl cs 50T -
Hbo PIZIE, EREORIHBH P RR FEEL LR &S, FOMRE. ANVRATAL VADH
B S e v ) e, 2HEOBHAIENMIZO Growth Arrest and DNA damage
inducible Protein 34 (GADD34)ZFHE &85 2 & CEENTOY 4 VA DOEEEE P HH S ¥
5T lWFbhroTnb, el cF4id, BRICEBEERZE TS5 3V (taxane) RIHH
CER L. ShICHET 50T 2 T01 IKHARLHRENT > Tde 34 Y RIMA I
tubulin EETZRAHIRRMN R U CHBERE 2 AT 52 L3 & CABNTWA Y, EE, ¥
FH 18 & B thrombospondin-1 (TSP-1)254§ % CD family i 4 B CTHE L THnH I LA
Do ize 92T, TSP-1 BBEBIANRRA Y 4 W ARIEFMAAST 5 T & T TSP-1
53 oncolytic HSV-1 & L Ci#EE T % T-TSP-1 D BI%E UZzo 19 TTSP-1 X REHANIVR R T
A v A CBEEMEDNMERC BREARICEI LT % TSP-1 24 L HES A AMTSIRE2E T2
ZEFbPY, ZOVAFARBA LT LOAVRAYA VABEEfToTwBEIATH
bHo

V. BERRETIDATOEETAEA
SEBHR Y A VA OBEHREB L OB e R VOEHECERS S 5 LT X 0, WHERR

125

- 305 -




CHAPTER 3 1L XEH

i
at*g

-Micerovascular Density Score

v PBS T-01 TISP-1

(Tsuji ™. Int. J Cancer, 2013)

BTRInLE L OFEIEL MO ENDUEND L. FHIC, E VIV LERGERHICHL
TEHEEIDETD 5o B TORENED DT ZEEFRIE LN EEE L5 2
LBy BELZFBAREOFRECHE L T, MEBE B 5 HRR e BT E T 5 0EN D
Do F o ML) RPGREHEWET DT, EERRS2OHIBL. RIS, TL ey
FHENEBRIENGAT v TRBOLERS S 9, E 610, BRENREGEROFLELRT
Z &%, JERIEALIC BT B0 4 W AOBED WREEICOWTHHEGFRTRETH b,
Fios WHETHNE, ARy A VA T, STEREREOE T U WBBkici
THRZDOWT A VATEDHETRET, SRIE LT FBREANIVRAY 4V AFRE:
WBFEA /Y ENC X BHHIEREETHRE I LRRERT IV TV ThHbH L

ERbo

BhHYIC
TRBTEFR Y 4 W ARERE IR, BT E by TY Y Z LN h T VA L—

Yarvy—F LHELToPRTNER S B, T4 VAFHEOSREE, Mo T
IR E IS LB TRASNTW L OREFORWEZATH Y . SRR TOR M
LIRPIRPTER SN ) 2 TED B P R TREIMEER~OERZ LB &k b
9o ZDOMBMLER DT &3 < J613 EBM (evidence-based medicine)ic 357 < b D2k 5 13
S THD, TANVARES EBM AR E LW ORISR I RMENLE . 2O
AWARBF P T VAL~V a by h—FL LCRBRE, World BBM & LCEli% 2

A L RYNCELY .
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1

BANTF KT T F ik
FFEOBIR & B2

JSHE 8 oL ar R e LR A4S 2 THEE)
Katsuda Masahiro

ik AR G SIIER RS 2 T #®)

Yamaue Hiroli

— Summary —

BANRTF KT 0 F 3RS, Filisk, (E3R0EE, HEREEEE V> EEBFEOBRKEL LR
BBANZXLTHALRET Do WANTF R IFUMREORELE NS B 5 L CEE L
NTF FOBRIRDVBEETH 5, BIE Oncoantigen FIE T .~ =T N7 F b K ONHEHEET A B
MEEFHRRLY F—7NTF KERWEFANTF KT FUREOREIEATEY ., Belk
FAIEICEKT U TR BICE O ISRBRS 1Thh TV 3, §TI3, MOMMNEEIC S 5 S0 43T
TAYRMT Y 2N MRBRIFEF v VRS Mo T 2HELEDHBICEBNANRTF RIS
F o BEEOHEREFBF SN D, Tk AEECEFARTF FUIF 0 OBREEIICEHET
HIMBHEROWIHFEETCH Y, YOS~ MY —H— ORI BRETH B,

HXH—~T— K BARTF ROV FHEk 7T 280 b BABRRBNTFRIOF A4
VA, BFETEZRULYT '

U

1991 48, RN F—DZ N — T & 5P ATRFEUREFPARES NN SIERIC X 2 HRERR
WOBTFVRVTCOA D=L DPHEOPE ol &TPAT 2 F 2k BT FEIF 75X
y b Uko L Ly ZOHROBAT 2 F ¥ EIRBIGICI T, Holli OBISETIZ & Ao
BT L 28RN B e R LRSS YA Y CRBRELECTES, 2004 451013
National Cancer Institute(NCI)® Rosenberg {=kic & Y AT 7 F ¥ OFRICO W TH ERY
T RIS S h s 2

—7\ 2006 1% o THIM L AIRICH T 2 WBRMERE OB AT F ¥ 7 F I ESH
BIRERD 5 T & IRV THRE SR D9, FHiC 2010 FEITRFOLIRFA T HDBAT 7 F
¥ @ Sipuleucel-T (Provenge) PEMTFHROERMEZ R LT LT REEREELR
(FDA) KXo THDTHAY 7 F VIRPE LTERRB SN2, 0%, PRBROBRETH®IE
BHAMCE SRR VESMRES ERRALT 2 F Y OBFHRTH L LI FLHERLHT
PAYZFUVMREETETERELCE Y., BERRS TS Of THRBZER S L
TWh,
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CHAPTER 4 7 UF> - HIFLER

I. BaAaRTFRIoF 0w
VAT FF7 7 F VERER, FHRE, /b8, RERREL o kBROBREEL I
S RRBAHZALTHRAERRIET B D51, FAMBEETO L  HRBRBHER (HLA)
Class I FICIRREND 9~10 7 3 J BRI S 2 5 B AMBICIEE O 7S FE{bEEIc
EHL ChEREST S I LAY MR MRS T MK (CTL) 2ABICHHLC
PUEEZIRE BT 0 $o T PANRTF FU 7 F Ve BE 8¢ 572D a7
F FOBRVEETH 5,

II. oncoantigen BRIV b—7RTFF

RTF FOBRIBG T, — RS ABFEBEOLE b~ TR 7 F PRV bR, R
iy A OBRARRDOT TS OBAFD AR TH Y. O AMRORRIZTT X
I AEETH Y ORERENE Y [Oncoantigen| B8R 7F F U 7 F VFEBEOENE LT
BLTRHEZEZTVB.0DNA YA 707 VA 2 BW=RAMBORETfC L 120
Oncoantigen 2SEE &N, ZORBFEEEICE O Oncoantigen LY b — 775 FARRE
7o T b, KIF20A (kinesin family member 20A) &, URLC10 (LY6K;lymphocyte antigen 6
complex, locus K)™ DEPDC1(DEP domain ¢ontaining1)®\ RNF43 (ring-finger proteind3)%
TOMM34 (translocase of outer mitochondrial membrane 34) 1, MPHOSH1 {M phase phos-
phoprotein 1) W7 £® Oncoantigen i HLA-A24 3 X 0" HLA-A2 #IREQ LY b =7 RTF
FHRE LEBENTBY, Br pEEE ST 5 RERRCS S TOFERERPESE L R
Tnb,

I semsid mEmRERETRRTE b~ 7 AT FF

=75 MERERREOMBA L UCHoREREBSEIET N5, Thbb. BHIEO het-
erogeneity I & A GLR R U HLA Class I DFBUE T ORI B4 5 Re w3
(Interleukin-10, transforming growth factor (TGF)- § % L OBEMHIET 4 by 4 >R flf:
THIR) < X 2HIEEREOIHID 5, BREREOHRGE2EL 29 2T BOREE
BOTREDATH B0 ZT T HLA Class I OFFE L-RRI WS 2 BEAROH &0
HWEER & T B~ 7F ¥ ORSYT b h 720 VEGER (vascular dndothelial growth factor recep-
tor) (IR E IS BSTT 5 729 Class T DET A2 . VEGFR W+ 2 IE RN CTL 13
MEE#T A I % B U CIEE % R 0T B0 T, VEGER1? B X U VEGRR2® |34
LY b= RTF FHEREEERTV S,

LEOD AR RR 2 R 5 %, D Oncoantigen HISE LY b — 7R T ¥ L JEH
FENEREEETFHELE b—TRIF VEBR LTV F RIS Fh 25 V7 25wt
RADOEH L 2o TETHY, FEEIERE. REHE. Bl KBE. B, bR 2 ca
RT3 TN TS, &9 LEAIREOIIRDS { i All Tapan Hlc B 57 7
FIT7THEEL T B L 0S50, BBORTF FU S F VERICBATE, MBLELE

140
=311 -




I BANTF RO TF AR DI & R

PIREEL ¥ Y AR — VISR, B0 8 >t 4 A & B IR EE I FIER S LTS
AYE0 b ERRE A COMSEICRRL TV h,

V. BARTFRIOF LTI 280 |

HE DR NEESNT B A B 23T A A, BWR T Vasy b OSS BETH
%o BUEDWARTF T 7 F VRSB TCEEY Y F 4 FET Va3V b LTHwEY
WV a MELTHORETBOW—IRITH Do —H WIEWFARTF FI 2 F v ORRER
M BH LT Va8V P OREPHA TN TW b, I, /85 — VIR AET T2
© b& LT, Toll-like receptor (TLR) #HMWs 57 Va3V NEBAY 7 F ¥ ORI Z BN
BT % L% % SR, Poly-IC (TLR3 agonist). MPL (TLR-4 agonist). £ 3 %€ K (TLR-
7/8 agonist). CpG-ODN (TLR-9 agonist) %%, 2SAT 2 F ¥ 7P a3 & LTHEPTH
Bo

& iy nvito [ BV BT T FIFRE CTL O#F#IT BT, CpG-ODN 2 #iNT 5 & &
THE L CTL PFE S N5 & & 2EPENMRRNCTHL ML ¥ o 2R 7l
PR VN U0 Oncoantigen lSEL Y b — 77 F F L CpG-ODN &7 PV asiv p b
L CHRHE Y 2 BRERITSR 2 BT L 7z 1% @ik e R & Jhic, CpG-ODN #HAIC & b 2 55k
TR RN CTL A S N A EMZ D, ABIHEIC X 52 24 F M OEEIRR Sz Z
LB CpG-ODN DB ANRTF ¥ 27 9 VHEIC BT 5 7 V2 Y b & LCOH BRI
Sh, SROBRVIFSND,

F 7o, AR, B CTLA-4 BiA&Td % Ipilimumab 1@ HNEHEEEERAIEO BEHITH LCRE
EMz, Ipilimumab i T AR EALRERE down-regulate 3 250 T o v 7 R ¥ D 5TC
& % Cytotoxic T-Lymphocyte Antigen 4 (CTLA-4) #[EE T 5 & ¢ CTL OFEFMRE
HOBERAND B, b, AULSREF vy 78S ¥ b2IEY LT 5 PD-1 (Programmed
Cell Death-1) 1233 2 Hudd & Fi v - R Ao S/ MIBRITHE. WU 2 & a2 BRERTT
BT D EOFAUSTRENTEY N AR I =X 2D OWANRTFFT 75> Lok
T X AR OTRIESHR S Twn s,

.\

V. BLRBRRANTFRTIFUHLTL R

3T, TRETD20EOP AT 7 F VRFKICH T % Translational Research 38 LT, HA
7 7 F ¥ OFMRHBIRICOWCOFTESE SN o TE o 2D, BPAT 7 F T DER
WEFBHEE SO CTL OFHEEEZALTBY, U7 F VI X HHRR « JIRAME - Y v8
FROWEHAL - BAMMIBOTER & v o 72— O BRIITE A CHURIRMEZETS 2 &2 b,
AT 7 F VIR B, Bz THNS. o T, BRI 2T Eh RS
BENAHEROFTHH OFUE T, PAT 7 F VEREOHRSFEOFMILEIETH b, 254
72 F Y RFBCBTAMBORMHEPILETHD LEZ NS,

KE D FDA . 2011 4 11 Bz [Guidance for Industry: Clinical Considerations for Thera-
peutic Cancer Vaccines (3L HA ¥V R - BAWBMBA Y 7 ¥ Ol OMRFNEL) |

141

- 312 -




CHAPTER 4 T U F> « iifaiGEE

ELTRERTOI 2 F Vi 4 ¥ AT L (http//www.fda.gov/downloads/Biologics-
BloodVaccines/GuidanceComplianceRegulatoryInformation/Guidances/Vaccines/UCM278673.
pdf) o Z DFT FDA 1, A AT 7 F ¥ DBIFHC 3 THER DN EHERA S £ W RA DB
SRR TBREBR TV VAR T HLEND S, LWRL T2,

—Js FDAWC X 274 5V AREAT E BB TS BRIEPF AT 7 F VinksEcH
TEHAT VR ARG A VPG, 77 F VHEERSEICET 2 EX R EF A R v
R TH o7z, #ETHRATHAENL T T4 ERITEC, HRIBI LAY 7 F VI
DHFERFEOER T ER L, ORI EFEALT 2L DPERBEOTA &V AR LIz,
COHA T YR FDA DHFA F v AL RER D, HFRICBW THERRLICE &L BEEO
BERBILDLNTVEPANRTF P2 F VL LT A F VAL o Tnd, 2011 F 11
BUEBREMERE AT ) v 7 a2y MR Ae, 201248 12 I [RARBANTF FY
TFVHATYR] ELTEITEN (http://jsbt.org/guidance) o

NAFTEFGEL BENA T VRALBNWTH, FDAOK A ¥V ARBIEARTF P75
Y ORERe N LICERURREZR L. BRSBTS o b Bilchz s8R
Bl X BIEERANCE Db vEGFREEENE LIRTYA VEXRTH L, B
AR T BT R LR FNFECTIMT 2 2 L 2 ERHERL TR 5,

Wi. Harrington-Fleming &7
NAFETELBETA 5 AT RIERBIC BT 2 E5 50 BH & I AHE R
BRI WTRRIC B AR A CREIE L Tw B, Kaplan-Meier 312 & Y HH L 74 HF S & O

< HRg=1—> HR,

HR=B 40 viFF L (B35 BERT)
HR =R R (B8 e |

EEE

R

FOFUCEBEFHEARROEFERDREELSRET B0, g o
DOFUOHRBEITDIWTIBL TR T 2885 %5 Hanington-Fleminefi s

Kaplan- B L YEH LAEFUSOTICBY
P FRA—ETH S L REE L2 Logrank RETH 225, FARNTF FurF
VCREBEHEOPREEEL, PIRMRENICES 2 E { Harington-Fleming &
PRELEZ BND,
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1 BANTFNTIFREERRE DR E RS

BWT—RICHW OIS Dk, NV P~ Th 5 2 &% L Log-rank % CH
BN AT T BT 2T 2 CEEEREOR R EE Uy RS EEINCE S % 1§ { Harring-
ton-Fleming 3z 1 OLBEHEICOW TR O TWS (1),

SRy CNETIHE SN TWADAY 2 F Y OB AR5, v 2 F 5 RGO
RAND 3~6 5 FTEZEDR T OBEF A AEF MO MEIFEE o T B b DAE v 99,
HAEMDH AT 75 1BV % Pivotal study & 72 o 72 PEGASUS-PC Study GEATHERC X3
LYKV EPHANT T P 7 F REOH 1/ WANAR) 2B T, Harington-Fleming
e W CRERTERFITIE B L2 2 L Th &l & . BIEMAT T B4 72 Pivotal study 12
BT Primary endpoint OFERIFMFRIT IR L LCRIREL T4,

M. irc (Immuné;»rela’red Response Criteria)

FDA A Y ACBWCHNA T LT YL BEEHA TV ACBW T, Wlo L) IChA
77 F Y OEFEOFFIOW TR EN T B, T, —BIHOEH O BRI LT
R85 % ONEFHEE H & LTI/ O FHMI v 5 h b RECIST (Response evaluation
criteria in solid tumowrs) 74 K7 A4 V5 DAY 7 F Y OFFHEEE LThTLHEI v
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