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Registration Blood sampling
}
DC*culture DC* extraction
# — -— — — — —
RT 2 RTt |2 RTT |2 3 RTt |2 RTt |& RTT |2
o1 1 o ) o1 o 1 o1
o 2 weeks <) 2 weeks o 1Tweeks o 3 weeks o 2weeks 9 2 weeks o 4 weeks <)
= > = 3 =} C ] =
Q 9 Q 8 o = 9 =1
o o o T o ] o o
o Q Q 2 Q - o o
0 week 2nd week 4th week 5th week 8th week 10th week 12th week 16th week

Fig. 1. Treatment scheme of dendritic cell immunotherapy with DCVac/ IR® following irradiation to the hepatic metastatic lesion of
rectal cancer. *dendritic cell, "dendritic cell immunotheapy with DCVac/ IR", Hadiotherapy: 4 Gy irradiation to the targeted hepatic
metastatic lesion on a day before and the day of DCs injection, ‘response evaluation of neighboring hepatic metastatic lesions

outside of the treated hepatic lesion.
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A& 39 FYPAA 3x10°H9] FAGAEES 25 7+
Ao 7 33] Folslar, o] 4d<ekEHt-3-(National Cancer Institute
Common Toxicity Criteria; NCI-CTC V.2.0 7|5 >grade 3)
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AldE olokaate] B, B =4, N8, A% 5 &
A AEE FEI7IF Aol Z1A s Sd e o] kg 8 Kol
gk 7]#2 NCI-CTC V.2.00l &71to] graded 7]53l%

th NCI-CTC 7|5l wet 555 3718 + e 45%e
O=none, 1=mild, 2=moderate, 3=severe, 4=life threatening &
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A% 30% Zaste 735, BAA W H(stable disease)<
FEukSo 2 Hyte wkg Zopx|A] gk ALY, X8 A&
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YA 2 HEA B ARt 43] o3 %
F 1074 17904 FAAsgle 17 F 28 e i
7 AAE ARl & 15WelA SEA BoE o) T
o by 37k e Aol g 51947} 39l gl
oby 7k Fol G2l sQATL 49 olge.

WA &2 (maximum tolerable
A5 AARste] Wekd H7t
FolAl SRS oz w
Astol A o FEAS A3kt 194 3x1070 5
ARAES Fofstol Weby rhakAel A A HAE
2 5ol 1ol 23] A ) 1 33 A ¥
of &% H3lslict. A 39 WA H7F BA &
dssteh. & S5kl A 2719 grade 3 o] <] o] gHE-E-o]
HAEl o), B Agoktte fEAe] gle Aeg 3
ks gl 25k Al 6x10°7) FAGAE Skl A= 149 ¥
3 Gk RE F, 5 U QAN gade 19] iy
o] WhAlE]o] 2], B Al ¥te] d shgAo] A7]Ele
27 2% Foto] Yokt DAl Yt A0 B
ek 2 o] ¥ FAF R IFARE TFe, 2% 9
AN B AEAUT B Aol Y oS
o] WhAEIG o}, JAAI e ek S & H3]sle] &t
= odck ol%F 3o IPAAE FUIE FAAFIL, o] Fl
Al grade 3 o] 9] o] FeFEntgo] WHAEA] QtolA] 3ThA|

2 AQelsdrt. 28 6:1070 FARAE Sl AL &
6 o S9A % 399 TWAA % 519 grade 3 o]4
of ol abukgo] WAIEI ek, 3RkA| 1251070 FARAE §
ool toldt sl¥AE 3WolT, o5 BFE Wopd %
b dadslh & 4ol gue 3 o9l ol
o] RaEgon), o5 BRE Adotrie R4S gt
o DR Table 1), 4715} 2ol 359l §% 3

- oF

7 282 AN Agekel WeFHS BoE A3, Ag
3 A4 Aol G grade 3 o149l ol geFENSo]
WAEA ghgtek o] F Foll QAN AT AHE

%ol 12x1090e] FAGATI PAEFAS HAsha 8
e 27h $5ue] 3eAOIAE 19 P8 A
2 gt
2. okeid B}

B QAR oldle] 13] o] Adgote Fof e
279l 5G4 w0l tel A F7AE Agelleh. ol

TAER S SR SHE HAXIZO 1, 248 SHAIE

Table 1. Acute Effects Greater than Grade 3 during
Tolerance Test
Level Number Sf Side effect Grade Relation
patients
1" 2/5  AST (GOT) elevation 3 No
Intervertebral disc compression 3 No
nt  3/6  Anemia 3 No
Thrombocytopenia 3 No
Weakness 3 No
Dyspnea 3 No
Dyspnea 4 No
m'  3/11  Constipation 4  No
Pain on catheter site 3 No
Hypokalemia 3 No
Pain due to bone metastasis 4 No

*number of patients in whom grade 3 or greater acute effects
developed out of the allotted patlents in each level, '3x10°
dendritic cells, T6x10° dendritic Cells, 12x10° dendritic cells
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7 Aol gt QAL BE 790l o5 B
Nekd B7t gl BHR BASolgleh. of FellA ek
4 %7k %8 Aol B2k 1947 390l 9w, by 3

Sekyt S @A7 adolgleh, FeE AAES F

8ol 4WlA| o] Al ks FA W 17 FollA], 10570l
A|3Yst Zofe] ubS k. e & 15Hol A o] Fol et o]
: | BAA W, 119(733%)°0] 2134

19734 Steinman 5] # 9 H|AA O SEHS W
ojHA HeHors B2 EVE VA e s
B9 A% ALE AGom PN, o] F FAGHE
gha gstdet” FA4 AEE AFAA T AE, B Al
Z, A4 44 Z (natural killer cell) W THHAZ 52 FA]
S AE Wdelz] ke Alg-24 Al E(lineage-negative
94, we] FHeY we s)sHoz o

S
&4 - (macrophage)9t ¥ o] A=<

=

AAsLAL A£HAT = AL TAHIZY AAA A
sl FEAFol| SolF o 2g3 THAZE &4
P77 Sl FAGAEA gt g EA] (antigen
presenting)7} Al sjw] ojofut sty FALGAEE AW HA
A A A dAdE A4zl WG vbgg sl 2E3
= 728 JUFEA A E (antigen presenting cell)o]t}. G4
A

M ZE o] &3 % HAHEE FIFLEE F25,

O

Table 2. Causes of Dropped-out Patients before Response
Evaluation

DC* Number
Period cell Reason of
number injection

Pre-tolerance  3x10°  Acceptance withdrawal
test 6x10° Dyspnea due to lung metastasis
6x10° Dyspnea due to lung metastasis
Post-tolerance  3x10°  Intervertebral disc compression
test 6x10°  Weakness
6x10°  Tleus
12x10°  Bone metastasis

W o Wk RN

*dendritic cell

I, RNA, cDNA)S FAI A Eol| %471,
TAGAZIL T AZCD8HE AFAIAA,
T & ZF(cytotoxic T lymphocyte, CTL)S] &A]o]
ol uld g AR Gek T slale %
WAl FER AEEA T AZTE £
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subtraction libraries), DNA (DNA encoding known tumor
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Table 3. Clinical Trials of DC*-based Antitumor Immunotherapy
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Cancer type CR/PR/SD/PD f Disease control rate

Sdanaga4) Gastrointestinal cancer 0/3/0/9 3/12 (25%)
Fongs) Colorectal, lung cancer 2/1/2/7 5/12 (42%)
Morse® Adult metastatic malignancies 0/1/1/17 2/19 (10.5%)
Geiger7) Pediatric solid tumor 0/1/5/9 6/15 (40%)
Lin” Nasopharyngeal cancer 0/2/0/14 2/16 (12.5%)
Chang” Melanoma 0/1/3/13 4/17 (24%)
Nestle Melanoma 2/4/0/10 6/16 (38%)
Thurner™ Melanoma 0/6/0/7 6/13 (46%)
Schuler-Thurner™ Melanoma 0/0/1/12 1/12 (8%)
Schuler-Thurner™ Melanoma 1/0/8/15 9/24 (38%)
Lau™ Melanoma 1/2/2/11 5/16 (31%

)
Jonuleit™ Melanoma 0/3/2/6 5/11 (45%)
Smithers'® Melanoma 1/2/1/18 4/22 (18%)

*dendritic cell, "number of patients whose responses were complete response, partial response, stable disease, and progressive

disease, respectively
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—— Abstract

A Phase I/ll Trial of DCVac/IR® Dendritic Cell Immunotherapy Combined
with Irradiation in Cases of Refractory Colorectal Cancer
with Multiple Liver Metastases

Youngmin Choi, M.D.*, Hyung-Sik Lee, M.D.*, Hyuk-Chan Kwon, m.D.T, Sang-Youn% Han, M.D.T,
Jong-Cheol Choi, M.D.%, Ju-Seop Chung, M.D.", Chang-Won Kim, M.D.",
Dong-Won Kim, M.D.* and Chi-Duk Kang, M.D.**

Departments of *Radiation Oncology, THemato—oncology, fGastroenterology, §Radio|ogy,
Dong—A University School of Medicine, Departments of HHemato—oncology, IRadiology,
*Radiation Oncology, **Biochemistry, Busan National University School of Medicine, Busan, Korea

Purpose: To assess the toxicity and tumor response induced by DCVac/IR® dendritic cell (DC) immunotherapy
combined with irradiation for refractory colorectal cancer patients with multiple liver metastases.

Materials and Methods: Between May 2004 and November 2006, applicants from a pool of refractory colorectal
cancer patients with multiple liver metastases were enrolled. The patients were registered after having signed the
informed consent form, which had been approved by the Institutional Review Board from the Dong—A University
and Busan National University Hospital. DCs were obtained from peripheral blood of each patient, and then cul—
tured in vitro. A total of 6x10° DCs were packed into a vial (DCVac/IR®, 0.5 ml) at the convenience of each
patient’s schedule. On the day before and on the day of each vaccination, each patient received a 4 Gy radia—
tion dose to the target tumor. On the day of vaccination, the indicated dose of autologous DCs was injected in—
to the irradiated tumor using ultrasound—guided needle injection procedures. A total of four vaccinations were
scheduled at three 2-week intervals and one 4 week interval at the Dong—A University and Busan National
University Hospital. If the tumor status was deemed to be stable or responding to therapy, an additional vacci—
nation dose or two was approved at 4 week intervals beyond the fourth immunization. A tolerance test for DCs
was conducted by injecting a range of doses (3x10° to 12x10° DCs) after the 3rd injection. Moreover, the
maximal tolerable dose was applied to additional patients. Treatment safety was evaluated in all patients who
had at least one injection. Treatment feasibility was evaluated by the 10th week by assessing the response of
patients having at least 4 injections. For systemic toxicities, the evaluation was performed using the National
Cancer Institute Common Toxicity Criteria, whereas adverse effects were recorded using common WHO toxicity
criteria.

Results: Of the 24 registered patients, 22 received the DCs injections. Moreover, of the 14 patients that applied
for the tolerance test, only 11 patients completed it because 3 patients withdrew their testing agreement. A
grade 3 or more side effect, which was possibly related to the DC injection, did not occur in additional patients.
The 12x10° DC injection was identified as the maximum tolerable dose, and was then injected in an additional
8 patients. Patients tolerated the injection fairly well, with no fatal side effects. In order to assess the feasibility
of DC immunotherapy, the response was evaluated in other hepatic lesions outside of the targeted hepatic
lesion. The response evaluation was performed in 15 of the 17 patients who received at least 4 injections.
Stable and progressive disease was found in 4 and 11 patients, respectively.

Conclusion: The DC-based immunotherapy and radiotherapy is theoretically synergistic for the local control and
systemic control. The DCVac/IR® immunotherapy combined with irradiation was tolerable and safe in the eval—
uated cases of refractory colorectal cancer with multiple liver metastases. Future work should include well de—
signed a phase Il clinical trials.

Key Words: Dendritic cell immunotherapy, Radiotherapy, Colorectal cancer with multiple liver metastases
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