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Abstract

Pancreatic cancer is a tumor with a high degree of malignancy, morbidity and mortality. Inmuno-
therapy is another important treatment for pancreatic cancer in addition to surgery and chemo-
therapy, but the immunosuppressive microenvironment of pancreatic cancer is highly heteroge-
neous and poses a challenge to immunotherapy. This article reviews the current research progress of
immunotherapy for pancreatic cancer and proposes the prospects and main directions for the de-
velopment of immunotherapy for pancreatic cancer.
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1. 5|8

[ e R — AR R ME AR 9 AV B SRR, BRI ZE, 5 AR RAUN 6%~T% [1]. IR IBRIRAE
WO AR LTS, B2 2030 4, BRI RS B A BRI AE A AL T 28 — K H LRI [2]. T AR A4
BT AT DU 25 e A A i 1), (EAOGE A T ARG PRI BRI 38 (3] = A 2 F 2 7 i
PRow R B AR S EAEIR, BT 80% A B 12 Ja A F 2 R A I B AR B B (4] BEXTIX IR EH 1)
IT, H AT R AL T Al R ARSI L FOLFIRINOX. (MR S-9pRMEIE | F7 37 5 AN B
R4 ST T 5, (HERROR R (5]

GBS T AL VR T 1 R A ] G5 S N SRR T I o JReRE GBI T I H AR e v e e ik et
AN B S SE ML 8 S P R G e AR SE AT AN B A A RE 7T o JTAE R, IR BBy i AE —
SIC AR bR ISR T PR B A A PR AR T, R TR AR I VR ST BORA IR, X T RE S il T4 4EAL
RN G B IR DA S IR A S I R 2 ARk (6] RUAE I, ATHI 7T o BRI 88 (R 52 %
69T e A AR SR AT 4 B e e N, SRR B BORBUMR VRS, TR Dy 2 R A iR T R 4R
U2 RO FIHEIS (7). F AR (Y ey i AR i e S A 2 R PELIKT . B R . R T AL
SRS THI[8]. SRR, W R A B4 S 56 K 5 e PR AR i S sy o 1 BB U AR, A
BT i AT DA SE S M5 3 S B S, B vt IR B S e T 9T IR 9]

2. RILIATT
2.1. BBWE S HIHIF

G As 2 5 H 17 (immune checkpoint inhibitors, ICIs)H H HH & 83 G 28 v oy A0k i) 22 M R FRAY,
ICIs CL7E 2P i = AL 1 553 AU RV M (1070 Brba 4 0 28 G2 WA 368 5 Y805 2 ARG N S 6 A
e e SR8 e B AT (A A3 PR 1 2B R R, T TC s Ul 3ok oL D e o i 45 7 3 B IR 33 G 28 A0 5 100 e R 44
L3 ik ok BB WO B R G SN[ 11] . ICTs =5 BEALHE R 7 M A6 T2 1A -1/F2 /3 PR 0 T2 2R (1 Ak -1
(PD-1/PD-LD)#ifk . 4 T kA0 HT 5 -4 (CTLA-4)FiiAZE[12]. 4F%F PD-1 (25T RIS B A0
VLA 2R 5 450) PD-L1 (B & SLBR BHT) M CTLA-4 (B UL BRI B VO R B0 I S e va T ) 2 B H T2
PR ERE . iR, S SN WRIE L. EA S RER . B SR A AR RE B iR
J7[13]0

TEJFE IR VR TT 2 RERXS ICTs 259 IELEBEAT IR PRIRIGAT 72 [ 14]. PD-1 75 SEA4 g o (o 4% 5 1R
YHARAN E WM P R IA, PD-L1 7R AR (130 mT F 0Py Frl8g 00 184 G R S B e e 42 2 M (151 BELT
PD-L1 AJ DASE SR G e N, HE vl (R e S MERLN. T 4 MR J5 P LA 38 v 4k A s L Thsg[ 16 ],
R PD-L1 A DAS ) g Fi e 4 R RO 384 56 1 7] BELWT PD-1-PD-L1 15 53@#%, 8k PD-L1 Al PD-L2 ik
HEtErERETEAN R EEMRK[18]. BFFER, dectn-1 Fl galectin-9 P F 85 H 7E I iRTeE H =7
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HARIE, ABATTERIAH ELAT P AT LA I Al e 240 M08 fd G e ot o JBRABREE XS T PD-1 HUARANEURR, (B 2/ RUF]
I 45 751 PD-1 AT galectin-9 HUIRMNS, AP FIRON, /I B MR AR L B A AT R B — HUARYR T 1
/N BRUIE A RAK 50% A E[19]. HAT—28 CTLA-4 Stk th QAR AR I b 17 7 I, A0k 7k Bl L
F4S CTLA-4 454, FHWT T 40pmmfEm, P E9iipsrt T WhEan, HEomyte R N E[20]. B
e B /N BRI RR Y R0, 2 CTLA-4 Mg, & ml CLRE il R A2 KR4/ INIE (211 A I PR AT T2 87 »
GHUL BRI AR 20 - W 20 AR 5 R 7 R T (GVAX) P P AR I R RN . £E — TR 7, 25 44 Bl
T B WL %52 GVAX BERTINILSPT, B AE UL BT, 27% 332 A ia 7 IR R TSR
FIAEAABEA . ZBRE Y TVELE R IR T B A — P T [22]. A2 — TR IL RHTRT 1T i PR atEe
20 BIFAL PR BBk A 7 )5 B R U B e R B2 T RHIL IR YT, BRI B s, (E ]
R 2B T SRS Y R IR, X AR AT UL SR R HE  F JERRE E RR (23] B PR BT th R FEL W
CTLA-4 5 HECARGE &, TR S 0 fl V5 0 S50 v o503 fBl s S 3 A AR A ST AE (24 S A 1 4T 1)
FRICE JB e £ 3 PR K A 22 57 v e ol T IR A S R AN R, e B s 3 7R T SRR B R B
KERIAN CD8+ T 4, RIHE R & o BB I & BT 2 B in T it — DT ST 5 1125

22, BHE

e R 7 P B I 3 ) G TEOR R B BT R S S, HE SRR 11 G g 4 SR X BT
TE IR G 2 I T R A% 35 T LA FH[26] 0 IR J6 7 1 92 1 1 35 AR D B 4 g 200 P e 4 G B 1 sl 2 ik
Ak MR P ) 3 R AR 2 MR R R R I N R AR Y, SRR 51 I G RS, SR S 5
PE, RN GIE R, N2 il g AR K [27]

GVAX A& —Fi AN 533 GM-CSF 48 I8 IR 40 i R ALK, (Eshszie bt R, 76 R G697 ik
PRI AR o IR R 4 L PD-L1 FERIE KPR, (HAEE2 52 GVAX 838 1, PD-L1 [RIA/KF il
AN, PD-1 FLZGIRT I GVAX FRERYT B /N RS A AF N 50 KA1 59 R, GVAX 1 PD-1 g4
I IR 1 ) BB v T TR N R AE AR (81,5 K) [28]. KL, PD-1/PD-L1 7B & Ak 7 A
B AR RS VR TT IR A5 1) o 76— TG RS, 30 44 B 31 A i J 8 252 T AR ISR GVAX B8
RUCHRPLRZGIETT, B AEFIHOS) LR EZRG.T MAN 3.6 NH) [29]. JEAREZEH algenpantucel-L /&
B G/ INBR o 1,320 FLWHE J5 2 % il 1 R Jie At ik il ey, T o5 5 v S e HE R IO, T I e e e
RAEGUMIREAE , (A7 TG ARIREE H, B AR A i 2 4 v e s AR 3 1 2R A7 3R (301 WT-1 7ERMRIZE K
228 ML RMER SR EE R RELENER, £KY 75%K PDAC & T R|d KIA[31].
SR RN PR 28 A8 TR B pUR 23 A, el A SRS T R4, NS5
SYEPU R A S . FE— T 32 9 I SR e SR I R R EG , WT L TR SROPR 4 P2 1 Bk A =5 PG At
IRIT, AL OS A 8.1 ANH, HRERBEIT(32]. BT, VEGF fEMAE K& IEH A KL
1B R TP I A R B4 . {ERBRET, BT VEGF W H RIA SEIX — T2k i, S8l
EEER SR, R HER A K . R BRI, (R BELAS AR X400 A () 1E 3 VA BLRAME [33]. AT kiE —
T TI/ILL HHBEALA BEARIE F 46 5, ek 153 7s0ib T =) B SR e b e s 1) ok e FR B e N, 90 AT 2
NS VEGFR2 K% P 6 75 P A (n = 100) 3 2B A& 5 P E(n = 53)1697 . 45 RSN, WANRTT
41 OS HH24(8.4 AR 8.5 MH, p=0.9)[34].

2.3. BERE

HRIRBRE(OVs) it — A aeid U R KR T 25%), i gL iR 4r i - e iR i i b B 3R =], R
AHRIER[35]. OVs BRSPS BPEIK. WG PEIRSEIL A, EATRT LA 3 SRR S NI 2 5 1E
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RV RN . OVs BT MR/ E AR T MR s i, & 5 E5 S PR %G 5. OVs 1E
T fE, oT LR B, B, AT FE SR A A TR [36] . FE— T 1T 3G PRI
I, 76 &4 BE N2 VAR B pelareorep BEA LT (REAR LB s ALY, 47 OS TEEHZE R
(7.3 DA 8.8 ) [37]. KA W, 43N pelareorep Hfi Sz S 80T B S 1 Fo %8 S B, 380 7 412 48 40 A 1~
Thl CD4+#! CD8+ T ZUALAIZRIEAKY, [FEF s TR0 T 40 EE. 5 — Bk RIER#, 78 10
51 /=3 gk 30 i e B 2 () intratumoralHF-10 (—Fh KSR HSV-1 i EH) IS L% & e (BT egfr HLA)FI
HIMIE, RS T 15.5 N HBAELE38].

2.4, TBREIETTE

Tk Gk G 2 VR T K B B e R v M 1 G g 4 B R B B A Y LA SR IR 1 T . i gk i 4
A0 ) 38 3 o e B PR A M B B R B s s N T AR, SRS TEN B E R N[39]. AR
SZAR(CAR) T GHAYT V2 —Fhich 4k 4 T2 T 40 MR ok BRI 3 BRI 5 & g, SR AT 3
FFEPMEM, PARIE IR BRI CAR. )5, CAR-T UAMES SIBERN, DU IE RS0 41
ffl. CAR-T o] LA H2R 5 s i 2 (45, 52 HLA 2r FRIBR . #E [ %E R M CAR-T 40wk &t
B0 5] pR Rk B J s R AR OGP R, AR T S AR R . CAR-T AU ARTEVR YT SRR J7 T A7 76 R X
FH T R AR BT S 2 OB B A, & AT P G 2 A A CAR-T 4 ARAE LAVA YT SCARRI M R Bt . A T
W AR T E R T A0, DAV S MUCT BBk R S8R 410 iR (MUCT-DC), @it
MUCI1-DC i 83 40 A A b i T B, 25, BORE T sk e N B gk n,
R B H IR IRTS BIZZMR[40]. CAR-T 4UMUTIVEM) ZWH90, fEMkEVRRIT R EUS T E RS, ik
PUFE(CEA)R MUCT 7E R AU Bk RIE, FHphiE Ny CAR-T AU RN s [41].

3. B4

ICN=A

JUE TR R T S T RUORE R, (HE AR R AT I A E R AE L — o BEE 2 T T BRI
BURZG W T 58 4 R AR, — SRR A (6T RORAT 1 302 250G - IR YT R R VR T W T R
FEE G BEiR T H BT BT FERCRARH A IR, X5 BRI ks (K AR WA AT M S B A 5% . TR
TR BT H LS R AR 2, RS, R R AR MR BRE il HEIL R S
9T, VR SBEIR T A R R S BE i R S BT IR IR L A A IR e v T AR B Ay BB 7T, %
LG 2 ) e PR AN I PRI T RAIE S 22 A AN 21

SE

[1] Sebastiano, M.R., Pozzato, C., Saliakoura, M., et al. (2020) ACSL3-PAI-1 Signaling Axis Mediates Tumor-Stroma
Cross-Talk Promoting Pancreatic Cancer Progression. Science Advances, 6, €eabb9200.
https://doi.org/10.1126/sciadv.abb9200

[2] Liu, L., Huang, X., Shi, F., et al. (2022) Combination Therapy for Pancreatic Cancer: Anti-PD-(L)1-Based Strategy.
Journal of Experimental & Clinical Cancer Research, 41, Article No. 56. https://doi.org/10.1186/s13046-022-02273-w

[3] Conroy, T., Hammel, P., Hebbar, M., et al. (2018) FOLFIRINOX or Gemcitabine as Adjuvant Therapy for Pancreatic
Cancer. New England Journal of Medicine, 379, 2395-2406. https://doi.org/10.1056/NEJMo0al809775

[4] Bengtsson, A., Andersson, R. and Ansari, D. (2020) The Actual 5-Year Survivors of Pancreatic Ductal Adenocarcino-
ma Based on Real-World Data. Scientific Reports, 10, Article No. 16425. https://doi.org/10.1038/s41598-020-73525-y

[S] Timmer, F.E.F., Geboers, B., Nieuwenhuizen, S., et al. (2021) Pancreatic Cancer and Immunotherapy: A Clinical
Overview. Cancers, 13, Article No. 4138. https://doi.org/10.3390/cancers13164138

[6] Huber, M., Brehm, C.U., Gress, T.M., et al. (2020) The Immune Microenvironment in Pancreatic Cancer. International
Journal of Molecular Sciences, 21, Article No. 7307. https://doi.org/10.3390/ijms21197307

[71 Chen, J., Guo, X.-Z. and Qi, X.-S. (2017) Clinical Outcomes of Specific Immunotherapy in Advanced Pancreatic Can-

DOI: 10.12677/acm.2023.133493 3460 I IR = =23t e


https://doi.org/10.12677/acm.2023.133493
https://doi.org/10.1126/sciadv.abb9200
https://doi.org/10.1186/s13046-022-02273-w
https://doi.org/10.1056/NEJMoa1809775
https://doi.org/10.1038/s41598-020-73525-y
https://doi.org/10.3390/cancers13164138
https://doi.org/10.3390/ijms21197307

9]

[10]

[11]

[12]

[15]

[16]

[17]

[18]

[19]

[20]

(23]

[24]

[25]

[26]

[27]

[28]

cer: A Systematic Review and Meta-Analysis. Journal of Immunology Research, 2017, Article ID: 8282391.
https://doi.org/10.1155/2017/8282391

Principe, D.R., Korc, M., Kamath, S.D., Munshi, H.G. and Rana, A. (2021) Trials and Tribulations of Pancreatic Can-
cer Immunotherapy. Cancer Letters, 504, 1-14. https://doi.org/10.1016/j.canlet.2021.01.031

Bear, A.S., Vonderheide, R.H. and O’Hara, M .H. (2020) Challenges and Opportunities for Pancreatic Cancer Immu-
notherapy. Cancer Cell, 38, 788-802. https://doi.org/10.1016/j.ccell.2020.08.004

Darvin, P., Toor, S.M., Sasidharan Nair, V. and Elkord, E. (2018) Immune Checkpoint Inhibitors: Recent Progress and
Potential Biomarkers. Experimental & Molecular Medicine, 50, 1-11. https://doi.org/10.1038/s12276-018-0191-1

Khasraw, M., Reardon, D.A., Weller, M. and Sampson, J.H. (2020) PD-1 Inhibitors: Do They Have a Future in the
Treatment of Glioblastoma? Clinical Cancer Research, 26, 5287-5296.
https://doi.org/10.1158/1078-0432.CCR-20-1135

Wei, S.C., Dufty, C.R. and Allison, J.P. (2018) Fundamental Mechanisms of Immune Checkpoint Blockade Therapy.
Cancer Discovery, 8, 1069-1086. https://doi.org/10.1158/2159-8290.CD-18-0367

Ruiz-Baiobre, J. and Goel, A. (2019) DNA Mismatch Repair Deficiency and Immune Checkpoint Inhibitors in Ga-
strointestinal Cancers. Gastroenterology, 156, 890-903. https://doi.org/10.1053/j.gastro.2018.11.071

Henriksen, A., Dyhl-Polk, A., Chen, I. and Nielsen, D. (2019) Checkpoint Inhibitors in Pancreatic Cancer. Cancer
Treatment Reviews, 78, 17-30. https://doi.org/10.1016/j.ctrv.2019.06.005

Feng, M., Xiong, G., Cao, Z., et al. (2017) PD-1/PD-L1 and Immunotherapy for Pancreatic Cancer. Cancer Letters,
407, 57-65. https://doi.org/10.1016/j.canlet.2017.08.006

Messenheimer, D.J., Jensen, S.M., Afentoulis, M.E., ef al. (2017) Timing of PD-1 Blockade Is Critical to Effective
Combination Immunotherapy with Anti-OX40. Clinical Cancer Research, 23, 6165-6177.
https://doi.org/10.1158/1078-0432.CCR-16-2677

Mace, T.A., Shakya, R., Pitarresi, J.R., et al. (2018) IL-6 and PD-L1 Antibody Blockade Combination Therapy Re-

duces Tumour Progression in Murine Models of Pancreatic Cancer. Gut, 67, 320-332.
https://doi.org/10.1136/gutjnl-2016-311585

Gao, Y., Li, S., Xu, D., et al. (2017) Prognostic Value of Programmed Death-1, Programmed Death-Ligand 1, Pro-
grammed Death-Ligand 2 Expression, and CD8(+) T Cell Density in Primary Tumors and Metastatic Lymph Nodes
From Patients with Stage T1-4N + MO Gastric Adenocarcinoma. Chinese Journal of Cancer, 36, Article No. 61.
https://doi.org/10.1186/s40880-017-0226-3

Daley, D., Mani, V., Mohan, N., et al. (2017) Dectin 1 Activation on Macrophages by Galectin 9 Promotes Pancreatic
Carcinoma and Peritumoral Immune Tolerance. Nature Medicine, 23, 556-567. https://doi.org/10.1038/nm.4314
Lheureux, S., Butler, M.O., Clarke, B., et al. (2018) Association of Ipilimumab with Safety and Antitumor Activity in
Women with Metastatic or Recurrent Human Papillomavirus-Related Cervical Carcinoma. JAMA Oncology, 4, €173776.
https://doi.org/10.1001/jamaoncol.2017.3776

Huang, Y., Fan, H., Li, N. and Du, J. (2019) Risk of Immune-Related Pneumonitis for PD1/PD-L1 Inhibitors: Syste-
matic Review and Network Meta-Analysis. Cancer Medicine, 8, 2664-2674. https://doi.org/10.1002/cam4.2104
Christenson, E.S., Jaffee, E. and Azad, N.S. (2020) Current and Emerging Therapies for Patients with Advanced Pan-
creatic Ductal Adenocarcinoma: A Bright Future. The Lancet Oncology, 21, e135-e145.
https://doi.org/10.1016/S1470-2045(19)30795-8

Hingorani, S.R., Zheng, L., Bullock, A.J., et al. (2018) HALO 202: Randomized Phase II Study of PEGPH20 Plus

Nab-Paclitaxel/Gemcitabine versus Nab-Paclitaxel/Gemcitabine in Patients with Untreated, Metastatic Pancreatic Ductal
Adenocarcinoma. Journal of Clinical Oncology, 36, 359-366. https://doi.org/10.1200/JC0O.2017.74.9564

Aglietta, M., Barone, C., Sawyer, M.B., ef al. (2014) A Phase I Dose Escalation Trial of Tremelimumab (CP-675,206)
in Combination with Gemcitabine in Chemotherapy-Naive Patients with Metastatic Pancreatic Cancer. Annals of On-
cology, 25, 1750-1755. https://doi.org/10.1093/annonc/mdu205

Riley, R.S., June, C.H., Langer, R. and Mitchell, M.J. (2019) Delivery Technologies for Cancer Immunotherapy. Na-
ture Reviews Drug Discovery, 18, 175-196. https://doi.org/10.1038/s41573-018-0006-z

Kartikasari, A.E.R., Prakash, M.D., Cox, M., et al. (2018) Therapeutic Cancer Vaccines-T Cell Responses and Epige-
netic Modulation. Frontiers in Immunology, 9, Article 3109. https://doi.org/10.3389/fimmu.2018.03109

Brar, G., Greten, T.F. and Brown, Z.J. (2018) Current Frontline Approaches in the Management of Hepatocellular Car-
cinoma: The Evolving Role of Immunotherapy. Therapeutic Advances in Gastroenterology, 11.
https://doi.org/10.1177/1756284818808086

Soares, K.C., Rucki, A.A., Wu, A.A.,, et al. (1997) PD-1/PD-L1 Blockade Together with Vaccine Therapy Facilitates
Effector T-Cell Infiltration into Pancreatic Tumors. Journal of Immunotherapy, 38, 1-11.

DOI: 10.12677/acm.2023.133493 3461 I IR = =23t e


https://doi.org/10.12677/acm.2023.133493
https://doi.org/10.1155/2017/8282391
https://doi.org/10.1016/j.canlet.2021.01.031
https://doi.org/10.1016/j.ccell.2020.08.004
https://doi.org/10.1038/s12276-018-0191-1
https://doi.org/10.1158/1078-0432.CCR-20-1135
https://doi.org/10.1158/2159-8290.CD-18-0367
https://doi.org/10.1053/j.gastro.2018.11.071
https://doi.org/10.1016/j.ctrv.2019.06.005
https://doi.org/10.1016/j.canlet.2017.08.006
https://doi.org/10.1158/1078-0432.CCR-16-2677
https://doi.org/10.1136/gutjnl-2016-311585
https://doi.org/10.1186/s40880-017-0226-3
https://doi.org/10.1038/nm.4314
https://doi.org/10.1001/jamaoncol.2017.3776
https://doi.org/10.1002/cam4.2104
https://doi.org/10.1016/S1470-2045(19)30795-8
https://doi.org/10.1200/JCO.2017.74.9564
https://doi.org/10.1093/annonc/mdu205
https://doi.org/10.1038/s41573-018-0006-z
https://doi.org/10.3389/fimmu.2018.03109
https://doi.org/10.1177/1756284818808086

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

https://doi.org/10.1097/CJ1.0000000000000062

Le, D.T., Lutz, E., Uram, J.N., et al. (1997) Evaluation of Ipilimumab in Combination with Allogeneic Pancreatic Tu-
mor Cells Transfected with a GM-CSF Gene in Previously Treated Pancreatic Cancer. Journal of Immunotherapy, 36,
382-389. https://doi.org/10.1097/CJI.0b013e31829fb7a2

Coveler, A.L., Rossi, G.R., Vahanian, N.N., et al. (2016) Algenpantucel-L Immunotherapy in Pancreatic Adenocarci-
noma. [mmunotherapy, 8, 117-125.

Koido, S., Okamoto, M., Kobayashi, M., Shimodaira, S. and Sugiyama, H. (2017) Significance of Wilms’ Tumor 1
Antigen as a Cancer Vaccine for Pancreatic Cancer. Discovery Medicine, 24, 41-49.

Nishida, S., Koido, S., Takeda, Y., et al. (2014) Wilms Tumor Gene (WT1) Peptide-Based Cancer Vaccine Combined
with Gemcitabine for Patients with Advanced Pancreatic Cancer. Journal of Immunotherapy, 37, 105-114.
https://doi.org/10.1097/CJ1.0000000000000020

Rivadeneira, D.B. and Delgoffe, G.M. (2018) Antitumor T-Cell Reconditioning: Improving Metabolic Fitness for Op-
timal Cancer Immunotherapy. Clinical Cancer Research, 24, 2473-2481.
https://doi.org/10.1158/1078-0432.CCR-17-0894

Yamaue, H., Tsunoda, T., Tani, M., et al. (2015) Randomized Phase II/IIl Clinical Trial of Elpamotide for Patients
with Advanced Pancreatic Cancer: PEGASUS-PC Study. Cancer Science, 106, 883-890.
https://doi.org/10.1111/cas.12674

Samson, A., Bentham, M.J., Scott, K., et al. (2018) Oncolytic Reovirus as a Combined Antiviral and Anti-Tumour
Agent for the Treatment of Liver Cancer. Gut, 67, 562-573. https://doi.org/10.1136/gutjnl-2016-312009

Lichty, B.D., Breitbach, C.J., Stojdl, D.F. and Bell, J.C. (2014) Going Viral with Cancer Immunotherapy. Nature Re-
views Cancer, 14, 559-567. https://doi.org/10.1038/nrc3770

Noonan, A.M., Farren, M.R., Geyer, S.M., et al. (2016) Randomized Phase 2 Trial of the Oncolytic Virus Pelareorep
(Reolysin) in Upfront Treatment of Metastatic Pancreatic Adenocarcinoma. Molecular Therapy, 24, 1150-1158.
https://doi.org/10.1038/mt.2016.66

Hirooka, Y., Kasuya, H., Ishikawa, T., et al. (2018) A Phase I Clinical Trial of EUS-Guided Intratumoral Injection of
the Oncolytic Virus, HF10 for Unresectable Locally Advanced Pancreatic Cancer. BMC Cancer, 18, Article No. 596.
https://doi.org/10.1186/s12885-018-4453-7

Habtetsion, T., Ding, Z.C., Pi, W., et al. (2018) Alteration of Tumor Metabolism by CD4+ T Cells Leads to TNF-a-
Dependent Intensification of Oxidative Stress and Tumor Cell Death. Cell Metabolism, 28, 228-242.
https://doi.org/10.1016/j.cmet.2018.05.012

Kondo, H., Hazama, S., Kawaoka, T., et al. (2008) Adoptive Immunotherapy for Pancreatic Cancer Using MUC1 Pep-
tide-Pulsed Dendritic Cells and Activated T Lymphocytes. Anticancer Research, 28, 379-387.

Santos do Carmo, F., Ricci-Junior, E., Cerqueira-Coutinho, C., et al. (2016) Anti-MUC1 Nano-Aptamers for Triple-
Negative Breast Cancer Imaging by Single-Photon Emission Computed Tomography in Inducted Animals: Initial Con-
siderations. International Journal of Nanomedicine, 12, 53-60. https://doi.org/10.2147/1JN.S118482

DOI: 10.12677/acm.2023.133493 3462 I IR = =23t e


https://doi.org/10.12677/acm.2023.133493
https://doi.org/10.1097/CJI.0000000000000062
https://doi.org/10.1097/CJI.0b013e31829fb7a2
https://doi.org/10.1097/CJI.0000000000000020
https://doi.org/10.1158/1078-0432.CCR-17-0894
https://doi.org/10.1111/cas.12674
https://doi.org/10.1136/gutjnl-2016-312009
https://doi.org/10.1038/nrc3770
https://doi.org/10.1038/mt.2016.66
https://doi.org/10.1186/s12885-018-4453-z
https://doi.org/10.1016/j.cmet.2018.05.012
https://doi.org/10.2147/IJN.S118482

	胰腺癌免疫治疗的研究进展
	摘  要
	关键词
	Research Advances in Immunotherapy for Pancreatic Cancer
	Abstract
	Keywords
	1. 引言
	2. 免疫治疗
	2.1. 免疫检查点抑制剂
	2.2. 疫苗
	2.3. 溶瘤病毒
	2.4. 过继免疫疗法

	3. 总结
	参考文献

