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heat-shocked autologous tumor cell antigens in the treatment of triple-negative breast cancer ( TNBC ). Methods: A total
of 168 patients with TNBC were recruited from three hospitals located, respectively, in Nanjing, Changzhou and Wuxi and
randomized to a control group ( n =56 ) and a treatment group ( n =112 ). Patients in the treatment group were treated
with DC vaccination for three cycles ( one week each at an interval of one month ) whereas those in the control group re-
ceived placebo. The primary outcome measures were disease progression time ( DPT ) and progression-free survival rate
( PFSR) at the end of 2-year follow up. The secondary outcome measures were side effects, tolerance to DC vaccination,
tumor specific immune responses ( i. e. , changes in IL-2, TL-10, TL-12, TNF-o and IFN-vy concentrations ), the percent-
age of specific CD8 "IFN-y " T lymphocytes in peripheral blood and delayed type IV hypersensitivity reaction ( DTH ) be-
fore and after DC vaccinations. Results: No more than level 1 side effects were observed in any of the participants. After
one cycle of vaccination, there were significant and sustained increases in serum levels of Thl type cytokines IL-2 ( P =0.
038 ), TNF-o ( P =0.024 ) and IFN-y ( P =0.022 ) in patients with stage I to stage Il lesions. The number of tumor-
specific CD8 "IFN-y " T lymphocytes in the peripheral blood was increasing slowly and gradually over the course of vacci-
nation therapy in patients with stage I to stage Il lesions; by the third cycle of DC vaccination the number became signifi-
cantly higher as compared with the placebo ( P <0.05 ). Overall, the rate of DTH was positively correlated with the vacci-
nation cycle (r1=0.973, P <0.05 ). When disease stages were compared, the rate of DTH was significantly higher in pa-
tients with stage I to stage [l disease than that in patients with stage IV lesions. The average DPT was 669 days in patients
with stage | to stage Il lesions and 656 days in stage [V patients in the treatment group, significantly longer than that in
patients with stage I to stage Il ( 618 days ) and stage IV ( 573 days ) lesions in the control group ( P <0.001 ). The aver-
age PFSR of stage Il and stage IV patients was 71.43% in the treatment group, but only 32.73% in the corresponding
patients in the control group ( P <0.001 ). Moreover, the average PFSR of DTH-positive patients was 87.30% , signifi-
cantly higher than that of DTH-negative patients ( 51.02% ). Conclusion: Autologous DC loaded with heat-shocked ap-
optotic autologous tumor cells may be effective in both eliciting the non-specific immune response of Thl cells and tumor-
specific CTL responses and delaying disease progression and improving survival in triple-negative breast cancer patients.
[ Key words ] triple-negative breast cancer; dendritic cell; vaccination; immunotherapy; randomized controlled trial
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1.1 AN EFFTH

ARFFEATER TNBC 3K B F M K& e
BN RSB VL5548 g s B A e ot R R R 2
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AT 2o A A, 5 L Dh BB IE % M40 B A >
10 g/dL, 1 41 i 3T %0 > 3 000/mm’, IfiL /N e >
100 000/mm’ ; JFF B Liifig 1E % ( % 2 1 <2 f51E % 1E
R, Cr<2.0 mg/dL ). A4TT 3 F) 4 AERETL
HABIGIT . AW A L] 168 6] TNBC 3, 4F %
(27 ~81)% . 13933 f, Ho AR J51ky7 28 i) .4
SHIETT 5 5 T 64 ], Horp R 5 4697 50 i LN
STIETT 4 ] ALSTECG N 2 AR YT 10 i T 32
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F1 NAWRH INBC BEELFR(n)
Tab.1 Information for enrolled TNBC patients( )

Index Stage | Stage Il Stage I Stage IV

Age span( t/a ) 30-81 27-81 27-80 3746

DC vaccination 21 44 21 26
Control 11 20 11 13
Total number 33 64 32 39

1.2 E=Z&XA

HZ N GM-CSF 1.4 . IL-1B . PGE-2 il TNF-«
Y H Peprotech 2\ A, AR FH /K CDS-PE |
CD40-FITC , CD80-PE , CD83-FITC ., CD86-PE , HLA-
DR-PerCP ., CD11c-APC | IFNy-FITC | Annexin-V-FITC
W H BD 23 A, FAHENR R A1 PI SR IA A Sigma 23 Al .
4t PR AR ) G0 1 Bender 24 F
1.3 AR A TP 5 2 B3 R0 &

SET R B . AR SREUR R 41
U A8 BN M BT, TN i S B R RO (5
JE1.055 g/L, TBD )i 43 B9 4 A, 56 43 Ve % 5 T
RPMI 1640 1533207 ( & 5% 1E% A AB IfLE ), ik
A 42 CHIIEFRARIARTE 3 h, A 10 pg/ml FIHE
&R, BT 37 °C 5% CO, K324 36 ~48 h J5 U3k
HHMLAVE AP, #% 2005 4FRC AR N R SEFITE 2
MOV RE AT SRR T RN N R R AR U 5 DL An-
nexin-V-FITC 1 PL XUbRiC 40l , 2547 I8 72 R A0 5
R B S 0 R R B i o oA ST A I 98 4 e SR
W AR M

1.4 DC# &5 HR K&

SR 22 2 S Oy B KR BB E Y
PBMC #8175 cm® 3532, WHBE 90 min J5 125
RIEEANAEL, A DC 533G FR 3 5 5% AR |
100 ng/ml thGM-CSF #1 50 ng/ml thiL4 ), %54 3
RIEAT 173 i, 56 5 RUBGRA B DCCimDC ) 5 K
imDC 5 R R LA 1: 3R G I E 24 h 5
PN 26 5t i W N 20 ng/ml IL-18, 10 wg/ml
PGE-2 .20 ng/ml TNF-a #55% DC B3 mDC ),24 h
JEWOHR DCo BAFEHEAT N2 SRR, TG TR 55
FH DC F AR
1.5 DC ZIZEFTHE

A3 TE BB RILG 46 1.2.3 .4 A7 4 Ik DC
HITCRE N —IT ), BIRIGYT DC BN 6 x 10°
A, TR I BT 3 I 2 2 4 DX R N R, S G
3AYTREYTRREIBE A 1N H o SIS 45 min N
YIEE 8 A A RAE SO BAE AN RN . 4% 18 NCI
A H ULRE PE AR HE( common toxicity criteria, CTC )X
AR 7% 00T DCIRITHT 2 ~3 d FIEHT
FERUIBITIG S 7 KR A B A I, 6000 1l 3% 24
JL PR 7 7 ST R R S PE CD8 T IFN-y " T 41 i /K
-, [FF 4T DTH 325 .

1.6 DC %97 016 A X i 5 38 Ao 4l
1.6.1 ELISA 3 # Ml & 4b & o o 28 g B F K F
KA BRI S AN 3 ml, 43S i,
=20 CIRAFE. e ELISA 35350 & 156 B 45 A A ) A1
F IL-2,1L-10 \IL-12 \TNF-o 1 IFN-y.
1.6.2 i3 40 s AR fik 4 4 7 £ CD8 " IFN-y " T
B SROCER 14 107 RERETR
SYHT 5 AN E AT Z BB 10 ml, Ficoll %5 B 1>
25 PBMC A A 25007 48 J, ) 33 248 B oy 7 2 e D 1
DC, AR HT L E DC AEN X IR, 4 PBMC #1 DC
F210: 1 L BIHEE 3 d, HJ55 hifs /il BFA( brefeldin
A)DZE 10 wg/ml; WOARAAL, T PBS eI A1 E B,
HIA PE-CD8 BHiARic 30 min,4% 2258 HRE [ % 15
min , FATA B 10 min, 55 A IFN-y-FITC Fi.
PUIREE 30 min, WK A0, 7 BIV2E A7 900 =X 40 A A0S
W, Cellquest ZX 424758 534 o
1.6.3 DTH( delayed type hypersensitivity )ik 36 43
T H—ITRARIK DCIGITIE 4 7 RikfT DTH K
5o LA L ml AR 3 0 RO 2805 DC ORI AE #E 3
JRCXFRE), T R0 35 T L SR P B N 3 55, it
AR FRIC . TG 48 ~72 h WL 53 A Tt
PR L, ST HAKRT S mm & H Wk
DTH 5% B
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AT RBRARUARITIR B 3 A A X B E B
1 BOE 2 AR BEDT R . BEDTHE bR - R AR T
Fri SR bR S AR R A MR SR T A
PEANBRE )X T 8 B3RS S A AT I8, I SRR
Y5 E 2B [R]( disease progression time , DPT ) FlJC i Jig
H A7 %( progression-free survival rate, PFSR ).
1.8 “itxa

KM Graphpad Prism #4585 A x + 5 o, M
KM HTR FHZAE MNH 73T, Teilk i A A7 4R FH X L
S UM, AR Kaplan-Meier A Tl Ea

*2

¥r,Lh P <0.05 8% P <0.01 FRERAL5ITFEX.
2 &% R

2.1 & TNBC £% DC A A 6y 547

T ARG IS5 S /R, DC e ) £ A R
PRE S K, imDCs H 3 31 4> F CD40 . CDS8O .
CD83 F1 CD86 HIMLIKF-3R3E , i A #AAK 5 8 1 i 9
A TR AR B R 7 J5 SR 4y  Rak KO
FFF(P<0.01), A[E4r TNBC £ DC 3

W T RBACFR KB ES(FK2 ).

AE4H TNBC £& DC R4S FRIEKAE( % )

Tab.2 The levels of co-stimulators expression of DCs from all stages of TNBC patients( % )

Phenotype CD11¢*HLA-DR* CD40* CDIlc” CD80*CDl11c” CD83* CDl1c” CD86 " CDI1c”
Stage 1 (n=21) 92.16 £3.98 82.32 +3.59 92.66 £5.15 72.16 £4.02 93.63 £2.48
Stage II (n=44) 92.16 £5.04 80.53 +4.51 88.69 +7.84 71.58 £3.34 94.79 £1.90
Stage Il (n=21) 91.05 £4.31 82.16 +3.72 91.24 +6.84 70.79 £2.97 93.63 +2.43
Stage IV (n=26) 92.53 +4.02 81.94 +3.78 89.22 +7.78 72.21 +3.37 94.05 +2.01

2.2 DC &% T#H A EH Thl & fi w4

TNBC &2 1 2 3 N7 DCIRYT A, I A
I3 A B K AR LR 3, Rl L, 5 1
Jr A )5 Thl BY 40 i PR - BP9 3% &, 1L-2 . TNF-o FlI
IFN-y K8 & F (P, =0. 038 4, Py, =
0.023 7 Py, =0.022 1), 1M IL-10 FI IL-12 KF-JC
B AR b 265 2 P AR ARG 3 P AR T, 1 ~ I
TNBC . TL-2 .TNF-o Fl TFN-y B 7K PAP 2 555 755
K 5L E ). B DC R B 3 m,
IL-2F1 TNF-a KPS T IFN-y KPAESS 2 J7 2
JE IR B, 4E R B N A] . IV I TNBC &%
IL-2 IL-10 IL-12 Il TNF-o 7K 75487 B 5 1l 5
PIIE Ak, S5 IR, DC BRI W LATESE 1 J7 R
J b I TNBC B = AR B R ARy Th #Y
TP N 25 N
2.3 DC %% T -5 M B4 51 CTL

W S5 R, DC H i f5 451 TNBC 835 51 A
P B S CD8 * IFN-y * T 94k I 40 5 L 46 1
WH —E R, LR 3 P R o A . 1
ARG AR AN B3 52 TR G S A AR ik
I E 3 NP RE T ~ M CD8 " IFN-y* T
WE A RS T BEMY (2. 17 =

0.32)% ,(1.98 =£0.50)% ,(2.01 +0.29 )% uvs
(0.47 0. 12)%,(0.56 = 0. 13 )% ,( 0. 63 =
0.14)% ;¥ P <0.05 ] {HIVHEFRT LB
AR E . B 18R T 461 ~IVH TNBC &
# DC SPERT G CD8 " IFN-y ™ T Ik B4 240 it 7 =X 41 i
R 3 . 48 R B, PR o 80 T s 200 PR e i £ 20
B DC ] LS S 3 J S R S CTL e N 2, i
IS AT RE T BT 2T R R IRTT
2.4 ®HDITH MKEELE DCRITHAEZEMX
F4BHT 1 ~3497FE DCIRIT G4 TNBC
BE DTH 25 3, 46 3 M 2 Jr s, 1 ~ IV 3l
TNBC 34 DTH BHH R 1 r A T dt =5 26 3
Jr R DTH BHM: RGN . /3 #Hr & 3L, DTH ik
MRS DC PR R IEM K r=0.973 ). #5
B DTH PHPESS T ARt bl G G e 7 AU 38
MR, FAHC T 941 1035 )TNBC &% DTH “F-1y
FF P 23 B A g T v A SR AN IV ) .
2.5 DC &§ T K TNBC & & Jmidt & Bt 18]
2 AEREVTI IR T AL BT 22 1], %) R4 R
HITE 12 6, V& 253008 19. 6% F 21. 4% , FL
HRICISTRYT AR SR B AL, T 1A I 30 8 15 2
B B 100% o 6T AL T AT IV 3 8
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SEE DPT 4390 669 d F1656 d, % BEZH He 4351 A
618 d F1573 d, 3 HIAER T 51 d A183 d; MAAIIV
BEBRAE Y PESR R0 3 5 T R 1B 2 ), 4351k
71.43% F132.73%( P <0.05 ), 45EFR0, H KK

PRSE I T bR AR ML I 67 2 DC T LA &4 i il
IR ] TNBC S8 & FUNRIE B9 HERE , SE A PO 1E R I 1]

#x3 AEHH TINBC 2EF 178 DC RRATEHBEFKENTW p,/pg - ml™' )
Tab. 3 Cytokine profiles of TNBC patients of stage 1 to stage IV after one cycle of DC vaccination( p,/pg * ml™' )

Cytokine Stage 1 (n=21) Stage 11 (n=44) Stage Il (n=21) Stage IV (n=26)

IL-2 pre-DC Vac. 90.80 +20.64 50.18 = 6.47 45.67 = 4.52 51.13 £2.89
post-DC Vac. 345.53 +43.31 95.99 + 8.26 58.00 + 8.34 43.31 +5.34

P value 0. 0026 0. 0464 0.2121 0.2333
IL-10 pre-DC Vac. 34.44 + 4.23 36.43 £ 5.32 33.09 + 3.98 34.95+£5.23
post-DC Vac. 33.50+ 4.13 35.24 + 4.24 33.52+ 3.22 35.03 £4.26

P value 0.8242 0.7973 0.8924 0.7897
IL-12 pre-DC Vac. 46.25 + 6.84 51.67 = 9.25 65.67 +20.41 21.69 +£6.74
post-DC Vac. 48.73 + 4.39 69.22 +20.73 72.74 +14.97 19.73 £5.53

P value 0.8563 0.4507 0.7817 0. 8268
TNF-a pre-DC Vac. 32.94 £ 9.95 20.89 = 6.05 23.99+ 3.72 33.13 £3.52
post-DC Vac. 63.36 + 9.53 41.00 + 5.08 37.18 = 7.09 27.08 £2.82

P value 0. 0207 0.0393 0. 0495 0.2510
IFN-y pre-DC Vac. 55.01 £10.32 11.11 = 1.09 32.39 + 7.81 23.31 £8.33
post-DC Vac. 100.30 £22.37 47.22 + 9.85 67.53 £12.49 25.91 £9.49

P value 0.0470 0.0184 0.0497 0. 8668

A, 45 iR s, 1~ VI DTH PR PR Her2 ” =BAMEM Her2 * PHMEZE T, =FAYER

DPT A1 PFSR 5 DTH B4 & 1) L 3 AP e I 25 22

F(TNBC )X} F 5 LB N 4

FMIBIE T AU, H =
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¥IP<0.05 )X &3 ), G5HFRM, R 51 e b E K
SERT LIRS TNBC SE TS 150 -
2.6 DC LI585 )5 B F 2% R

DC HPEIRIT G 24 h N &0 A Ay (R AE 1E
G N B PN S0 A2 A TEAN | NP I - 3 I 7 N
GBI . IRIT T I ILE AL R ) e S e
P ARk, BB E T SZ M R AT

309 8

IAEA , Bl A JE PR TR H AR e 2= B R e
LR 0912 WL 3R 9T A IS R4S 2 T P sk
A1) ER PR Ml EGRF 50 i 51 40 Her2 B #%IE
%5%%4&55’97;2%ﬁ%%u%@&@ﬁﬁa@m o 3
Tk S oA FLI g A0 L P Y SRR Rk FLR R R
WIS A ERT PR UFHE . ER™ PR™ AUA P ER -

IR LS, S EOR AL R X B =, X TNBC &
BT BRI FB .

DC FEMUAST I Fo 32 107 25 2o A v ) 2 224
WYGEENa i Eﬁ—ﬁ%‘ﬁﬁé'ﬁﬁﬁ% DC 7]
[ s B (AL G i B T 400 B 1R 5 —( B ) R —
fE S Ay 7 ) 22, (HR A R, DC SR 1
I AR 7 5% W ARG T 52 06 2 P R SE R AR L B
JEbE BURIE X S 45 DC R B S 35 5 )
DC GBI R R B SOk > il
K HLA-A201 BR#IPE Her2 £ ik . MUCI £ k(5
HABCF A FLIRIEDTURZ K ) (465 Her2 1) RNA 5§
IV Ie A L S A AR R 3R DC L SRS BT
FLIRIEE R DC S . SR, TNBC Hg PR ki
FEANBRG 77 e A0 2 i v ) e oo AR R s B R
TRATBUIR , PRI AS F 5 255 5 SR FH 5 25 IV 9 240 e A oy
P, T ORI 2 1 52 4 Pk



+ 242 -

o [ fosd A a4 2014 £ 6 A L,21(3)

RSS2 W, Sl PR o R T g 4 i
TR DC AH L, PR S8 T i 40 i 17 2019 DC R
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= SE0E z . £33 = ‘
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:C_. 0.27 é 14.15 0.42% _2 19.98% 1508 &3
s == “z e
Stage |11 Ea B i = = £
z3f Zol gl | z2 B
. T s =
10°107 102 10° 10* 107 10" 10 10° 10* 10°10' 10° 10° 10° 107107107 152 10
CD8 PE CDS8 PE CD8 PE COSFR
S[i57%  [ode% = S =)
" E2 e22 2% =22
Stage [V = o =0 == = -
B2 Le o) gl Te Te
£ES —— Ecade £2 - g8
= & 1 o [ 12 = [T = o1d5
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Fig.1 Levels of CD8 * IFN-r* T lymphocytes from TNBC patients of stage 1 to
stage IV before ( pre-C1 ) and after DC vaccinations( Post-C1,C2,C3 )

x4 TFESH TNBC BE 1~3 771 DC RERTE
DTH {3 PRMEZ LR nl % ) ]
Tab.4 DTH positive rates of all stages of TNBC patients

after one to three cycles of DC vaccination [ n( % ) ]

Cycles
Stage N
1 2 3
I 21 9(42.86)" 11(52.38)*" 14(66.67 )%
1 44 19(43.18)% 20(45.45)*> 31(70.45)*%
I 21 6(28.57)% 9(42.86)* % 12(57.14)*>
NV 26 2(7.69) 4(15.38)"  6(23.08)"

*P <0.05 vs cycle 132 P <0.05 vs stage IV stage

WF5E &, 4530 TNBC H& X DC 50 5% I 24
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J&  ANELE H IL-2 \ TNF-o £ TFN-y 7K BB i 2
15, 52 Thl B 2, IR PR RER R B ] 1) = 7K 7
R E IV TNBC S BV AR 3 A7 F2E DC IRYT
Joi 25 Fh 2R Rl 7K S8 oK LA S AR Ak, AR T JE
Th1 B PR 753 & ML 5 G e AR AT f e
R TR AR R R, A Ak
PR ST TR AN BT R A DC AT DL R i i & 5 o
1B TNBC 23724 Thl BIAEEE RV G2 K0 o
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Fig.2 Comparision of the PFSRs between the stage
Il and IV TNBS patients and corresponding controls
after treatment with DC vaccine
TNBC patients were followed up for 2 years after finishing three
cycles of DC vaccination. The PFSR in stage Il to stage IV
TNBC patients was 71.43% ,
corresponding controls ( 32.73% ,P <0.01 )

much higher than that in
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Fig.3 Comparision of PFSRs between the DTH test positive
TNBC patients and the DTH test negative patients
The PFSR in stage | to stage IV TNBC patients with
DTH test positive was 87.30% , much higher than that

in the DTH test negative patients ( 51.02% , P <0.01)
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