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A Meta-analysis of adoptive immunotherapy combined with chemo/radio thera-
py in the treatment of non-small cell lung cancer

Zheng Yawen, Li Runmei, Wei Feng, Liu Liang, Zhang Xinwei, Ren Xiubao ( Key Laboratory of Cancer Inmunology and
Biotherapy of Tianjin, Department of Biotherapy, Tianjin Medical University Cancer Institute and Hospital, Tianjin
300060, China )

[ Abstract ] Objective:To systematically assess the therapeutic effectiveness of adoptive immunotherapy combined with
chemo/radio therapy compared with chemo/radio therapy alone in non-small cell lung cancer ( NSCLC ) patients. Meth-
ods: A systematic search of Pubmed, Medline, EMBASE, Cochrane Library, CNKI and VIP database from January 1995
to September 2012 was performed to identify the eligible randomized controlled trials ( RCTs ) and non-randomized concur-
rent controlled trails ( NRCCTs ). The improper documents were excluded. The soft-ware Revman5. 0 was used for data
synthesis. Results: A total of 10 studies involving 1 326 patients were identified. The result of Meta-analyses showed that
adoptive immunotherapy combined with radio/chemo therapy improved the 2-year progression-free survival ( PFS ) ( OR =
2.20, 95%CI:1. 44 ~3.36, P =0.0003 ) and 2-year overall survival ( OR =2.69, 95% CI:1.92 ~3.78, P <
0.00001 ). Both early-stage and advanced NSCLC patients benefited from adoptive immunotherapy ( OR =3.24[ 1.65 ~
6.35]; OR=2.86[ 1.37 ~5.98 ]). The adverse events were self limiting, including fever, chill, nausea, and fatigue.
No severe toxicity was observed. Conclusion: Adoptive immunotherapy combined with chemo/radio therapy can decrease
the risk of recurrence and improve the overall survival of NSCLC patients; early-stage patients receiving adoptive immuno-

therapy may benefit more.
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Tab.1 Characteristics of included studies

Clinical

Reference n Observation Type
stage
Ratto 1996-*' ITI-IB 113  0S RCT
Kimura 1997°' 1-IV 174  0S RCT
Wu2008'°)  MMA-IV 59 PFS, 0S, ADR RCT
Li2009"7) T-TMA 84 PFS, 0S, ADR NRCCT
Li2012*)  T-MA 100 PFS, OS NRCCT
MIB-IV 74  PFS,08
Iwai 2012°°" M,V 339 0S NRCCT
Yang 2012'°" M-IV 122 0S, CR NRCCT

Yi2011!"!  TMB-IV 103 PFS, 0S, CR, ADR RCT

Wang 2011727 IV 57  0S, CR, ADR NRCCT

Xu 201117 m 85  PFS, 0S, CR, ADR RCT

0S: Overall survival; PFS: Progression-free survival

ADR: Adverse effect; CR: Clinical response
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Tab.2 Therapeutic effect of included studies

Reference  Operation Group Number ~ Observation  Survival rate ( % ) P

Ratto 1996'*’ Yes TIL +1L-2 + Chemo/radio 56  2-year survival rate 35.1 <0.05
Chemo/radio 57 21.4

Kimura 1997 Yes LAK +IL-2 + Chemo/radio 82  9-year survival rate 50.2 <0.01
Chemo/radio 88 24.2

Wu 2008" ¢ Part of CIK + TP 29 2-year survival rate 20.6 <0.05
TP 30 13.3

Li 2009'" Yes DC-CIK + chemo 42 2-year survival rate 94.7 <0.05
Chemo 42 78.8

Li 20128 Part of CIK + TP/GP/NP 87  3-year survival rate 61 <0.05

TP/GP/NP 87 39

Twai 2012"°’ No CIK + chemo 132 2-year survival rate 41.9 >0.05
Chemo 207 37.1

Yang 201217 Not clear DC-CIK + NP 61  2-year survival rate 27.0 <0.05
NP 61 10. 1

Yi 20111 No CIK +IL-2 + TP 51  2-year survival rate 39.2 <0.05
TP 52 17.3

Wang 2011" 12 No CIK + TP 32 2-year survival rate 48.0 <0.05
TP 25 28. 1

Xu 2011°%7  Not clear DC-CIK + TP 45 2-year survival rate 64.4 <0.01
TP 40 32.5

GP: gemcitabine and cisplatin; TP: paclitaxel and cisplatin; NP: vinorelbine and cisplatin; chemo: chemotherapy regimens are

unknown

Review: Effect of adoptive immunotherapy on the prognosis of NSCLC patients
Comparison:NSCLC treated with adoptive imunotherapy
Outcome: 2-year PFS

Study Treatment Control OR(fixed) Weight OR (fixed)
dr sub-category /N N 95% Cl1 % 95% CI
Wu 2008 0/29 0/30 Not estimable
Li2012 11/51 3/52 —— 7.90 449 (1.17,17.21)
Xu 2011 20/45 9/40 | ___' 17.95 2.76 (1.07, 7.10)
Li 2009 32/42 27/42 lm— 2179 1.78 (0.69, 4.60)
Yi 2011 45/87 32/87 5237 1.84 (1.01,3.37)
Total (95% CI) 254 251 > 100.00 2.20 (1.44, 3.36)
Total events: 108 (treatment), 71 (Control)
Test for heterogeneity: Chi?=1.83, df=3 (P=0.61), I?=0%
Test for overal effect: Z=3.66 (P=0.0003)

0.01 0.1 1 10 100
Favours control ~ Favours treatment

E2 S#emiarASRA 2 £ PFS Mtk

Fig. 2 Comparison of 2-year PFS between adoptive immunotherapy group and control group
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Review: Effect of adoptive immunotherapy on the prognosis of NSCLC patients
Comparison:NSCLC treated with adoptive imunotherapy
Outcome: 2-year OS

Study Treatment Control OR(fixed) Weight OR (fixed)

dr sub-category /N /N 95% CI % 95% C1
Li 2009 40/42 44/2 —— 3.88 5.45(1.10,27.02)
Wu 2008 6/29 4/30 - 4.96 1.70 (0.42. 6.77)
Wang 2011 12/26 9/62 - 747 4.41(1.52,12.78)
Yang 2012 17/61 6/61 — 8.08 3.54(1.29,9.74)
Yi 2011 20/61 9/62 — 9.27 3.08 (1.24, 7.67)
Xu2011 29/45 13/40 [ 9.44 3.76 (1.53.9.26)
Ratto 1996 20/56 12/57 —- 10.33 2.08 (0.90, 4.82)
Kimura 1997 62/82 45/88 1= 13.73 2.96 (1.54, 6.70)
Li2012 65/87 38/87 13.99 3.81(2.00, 7.25)
Iwai 2012 56/132 76/207 18.91 1.27(0.81, 1.98)
Total (95% CI) 610 716 - 100.00 2.69(1.92,3.78)
Tota events: 327 (Treament): 245 (Control)

Test for heterogeneity : Chi?=2.83, df=2 (P=0.23), [?=31.8%

Test for overal effect: Z=3.41 (P=0.0006)

0.01 0.1 1 10 100

Favours control ~ Favours treatment

3 SHGEETASHRA FEFHRRANLILER

Fig. 3 Comparison of 2-year OS between adoptive immunotherapy group and control group

Review: Effect of adoptive immunotherapy on the prognosis of NSCLC patients
Comparison:NSCLC treated with adoptive imunotherapy
Outcome: 2-year OS NSCLC at early-stage

Study Treatment Control OR(fixed) Weight OR (fixed)

dr sub-category /N N 95% Cl1 % 95% CI
Li 2009 40/42 33/42 ——— 15.48 5.45(1.10, 27.02)
Li2012 47/50 36/50 i :— 2128 6.09 (1.63,22.82)
Ratto 1996 15/41 10/40 63.24 1.73 (0.66, 4.51)
Total (95% CI) 133 132 - 100.00 3.24 (1.65, 6.35)
Total events: 102 (Treatment), 79 (Control)

Test for heterogeneity: Chi?=2.93, df=2 (P=0.23), 1?=31.8%)

Test for overall effect: Z=3.41 (P=0.0006)

0.01 0.1 1 10 100

Favours control ~ Favours treatment

B4 ERH NSCLC E2ETH#EREITASRA 2 FAFRRMILE

Fig. 4 Comparison of 2-year OS between adoptive

immunotherapy group and control group in early-stage NSCLC patients

Review: Effect of adoptive immunotherapy on the prognosis of NSCLC patients

Comparison:NSCLC treated with adoptive imunotherapy
Outcome: 2-year 0S of NSCLC at advanced phase

Study Treatment Control OR(fixed) Weight OR (fixed)

dr sub-category /N N 95% Cl1 % 95% CI
Ratto 1996 6/16 1/16 I — 7.81 9.00 (0.94. 86, 52)
Li2012 18/37 1/37 1 12.70 16.68 (3.47,79.21)
Wu 2008 Ratto 1996 6/29 4/30 1 o 14.50 1.70 (0.42, 6.77)
Wang 2011 12/25 9/32 — 17.86 2.36(0.79, 7.09)
Yi 2011 20/51 9/52 ™ 20.39 3.08 (1.24,7.67]
Twai 2012 56/132 76/207 26.75 1.27(0.81, 1.98)
Total (95% CI) 290 374 100.00 2.86 (1.37,5.98)
Total events: 118 (Treatment), 101 (Control) -
Test for heterogenety: Chi?=13.75, df=5 (P=0.002), 1?=63.6%)
Test for overall effect: Z=2.80 (P=0.005)

0.01 0.1 1 10 100

Favours control ~ Favours treatment

B5 #ERH NSCLC BET#aRiaraASxRA 2 FEFBRILLE
Fig. 5 Comparison of 2-year OS between adoptive

immunotherapy group and control group in advanced NSCLC patients
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I 220 TRAF B2 %E M 4= K E & M

TNF 24440 ¢ K F( TNF receptor-associated factor, TRAF VR B RIE 2R g TNF 52

PRFN Toll BESZ ORI N (5 56 &

FXRHEBNESLEN, KGR T B FEOT S RAE, 5 RALUR 5. Bill #F55/NL &L, FBXL2( F-box and leucine-rich re-
peat protein 2 )1 FBXO3( F-box only protein 3 )AE#S M 1 5 M TRAF [A)Fe e MR AR MR 98 9 ) N, H SCk FAE Nat Immunol

LO

F-box ZKBEAEA SKP1-CULL-F-box protein ( SCF ) E3 FEEREE G YA BEE A, 5 R s m RSNz ZALEY . /N ERE 1
24N mouse lung epithelial cell, MLE ) H FBX12 REf1Z Z 4k TRAF1-6, I MM TRAF B35 ; 76 B EAN IR U937 ik

FBXI12, &3 TRAF ik /K w8, LPS 755 AO4E 48 I PR . 8 FBX12 it

}im@

FBXI2 RE#EHE GSK3PB( glycogen synthase kinase 3B )BEfiRfL , ¥

iz Z AL TRAF Ff41 T A R A1 il 2

AENEHE FBXO3 U ANz 24k, ile X S B FBXIL2 1 R 1#

1£ MLE 5 U937 41 2 di ik FBXO3 , fiff FBXI2 fUFS B M 38 , TRAF1-6 FUFRB /KRR, VEE B —FhIifEbs i FBXO3
ZAVE,FBXO3 ( V2211), HA X BBt fL 248 AR E) PBMC £ LPS B , 43 M2 28 I 1 89 7K SF 4%, FBXO3 ( V2211) %
FBXL2 7z ZAAE A L EF AR TR FBXO3 TS5, 7€ U937 AU =i 235 FBXO03 J5 , FBXL2 MR EAK T EAL, TRAFL-6 YZREK
FIh R . L, FBXO3 REfSE Tz ZALREM FBXL2 , f#EER FBXL2 XF TRAF A3, A 242 48 PR 7 B

TEAR 2B B S 00/ N USSR b /N B P i 2 15 FBXO3 , Bl s B 15588 , 25 47 2R F [ s A N B FBXO3 REfg M
SRR, S R A A . S E AR E A, i A AR Y AT R 4 R /K P 1) FBXO3 . TRAF DA IRy FBXI2, H
Ja AR B T FBXO3 B/NF IR BC-1215, HAg g6l FBXO3-FBXL2 MHEAEH . A PBMC £ BC-1215 4b3)5,
LPS 5 S4B 7 7= A2 B Bl o [RIEE, 76 /0N BRUBCINRE AR 2 5 fi 4 A58 v, BC-1215 W3R A 25 I BT A R0 o

25 LT, IR ST 3R B, FBXL2 RENSIE i iZ 2 AL A% TRAF MMMl 52 AE )2 M ; FBXO3 Ml 377 2 fb i FBXL2 Sk 1Y
FRAE A R TR . FBXO3-FBXL2-TRAFs 1E AR AAE 2 i H & R R AR AT, 01 FBXO3 /N T R S ae i i 7 A28
RAEGRG EIT , (HAFHE— PR .
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