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Abstract: Objective To systematically evaluate the effect of Zhenqi Fuzheng preparation combined with platinum-based
chemotherapy on immune function of lung cancer patients, and provide evidence-based medical basis for clinical medication. Methods
The randomized controlled trials (RCT) about Zhengi Fuzheng preparation combined with platinum-based chemotherapeutic drugs
versus platinum-based chemotherapeutic drugs in the treatment of lung cancer in PubMed, EMBase, Cochrane Library, CNKI, VIP,
CBM and WanFang Database were collected from the time of establishing database to May, 2020. After evaluating the quality of the
included studies, data were extracted and the Meta-analysis was performed using RevMan5.3. Results Ten RCTs with 844 patients
and 428 cases in the treatment group and 416 cases in the control group were enrolled. The treatment group was given Zhengi Fuzheng
preparation combined with platinum-based chemotherapy while the control group was only given platinum-based chemotherapy. The
Meta-analysis showed that compared with chemotherapy treatment alone, Zhenqi Fuzheng preparation combined with platinum-based
chemotherapy to treat lung cancer can improve the objective tumor response rate [RR=0.65, 95% CI (0.53, 0.78), P < 0.01], enhance
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the body CD3™ level [MD=4.78, 95% CI (2.29, 7.27), P < 0.01]; CD4" level [MD=5.15, 95% ClI (3.10, 7.20), P < 0.01]; CD8"
level [MD=3.42, 95% CI (1.28, 5.55), P < 0.05]; CD4"/CD8" level [MD=0.23, 95% CI (0.12, 0.35), P < 0.01], Th1/Th2 level
[MD=2.69, 95% CI (2.24, 3.13), P < 0.01], Th17/Treg level [MD=0.30, 95% CI (0.21, 0.39), P < 0.01], as well as increase the
percentage of NK cells in the body [MD=3.37, 95% CI (1.49, 5.25), P < 0.01]. Conclusion On the basis of conventional
platinum-based chemotherapy, Zhengi Fuzheng preparation can be applied to improve the short-term efficacy of chemotherapy in lung

cancer patients and enhance their immune function. Due to the limited quality of the included studies, more high-quality RCTs are still

needed for verification.
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Fig. 1 Literature retrieval and screening process
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Table 1 General characteristics of included studies
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Fig. 2 Risk of bias in included studies
Control Experimental Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
JAl ¥ 2005 8 20 15 32 8.4% 0.85[0.44, 1.64] -
FLAE 2005 12 35 13 35 9.5% 0.92[0.49, 1.73] —
FRE 2013 8 12 9 12 6.5% 0.89[0.53, 1.49] -
Ui 2016 10 32 17 32 12.4% 0.59[0.32, 1.08] ]
VT7ES 2019 8 42 10 42 7.3% 0.80[0.35, 1.83] 1
¥ %2019 19 60 46 60 33.4% 0.41[0.28, 0.61] -+
¥ kA 2020 22 41 31 41 22.5% 0.71[0.51, 0.99] ™
Total (95% CI) 242 254 100.0% 0.65[0.53, 0.78] ¢
Total events 87 141 , ) ) )
Heterogeneity: Chi?=8.93, df = 6 (P = 0.18); 1= 33% 0.01 0.1 1 10 100

Test for overall effect: Z=4.41 (P=0.0001)
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Fig. 3 Meta-analysis of short-term efficacy in included studies
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Control Experimental Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight  M-H, Fixed, 95% CI M-H, Fixed, 95% CI
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Subtotal (95%Cl) 115 115 42.2% 0.69[0.52, 0.92] *
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FLBE 2005 8 20 15 32 8.4% 0.85[0.44, 1.64] T
¥ % 2019 19 60 46 60 33.4% 0.41[0.28, 0.61] -
FAR#E 2013 8 12 9 12 6.5% 0.89[0.53, 1.49] -
Subtotal (95%Cl) 127 139 57.8% 0.61[0.47, 0.80] ¢
Total events 47 83

Heterogeneity: Chi?= 8.39, df = 3 (P = 0.04); 12= 64%
Test for overall effect: Z = 3.65 (P = 0.000 3)

Total (95%CI) 242 254 100% 0.65[0.53, 0.78] ¢
Total events 87 141
Heterogeneity: Chi?=8.93, df = 6 (P = 0.18); 12= 33%

Test for overall effect: Z = 4.41 (P = 0.000 1)

Test for subgroup differences: Chi?=0.34, df = 1 (P = 0.56); 1= 0%
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1L77#E 2019 8 42 10 42 7.3% 0.80[0.35,1.83] —_—
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A 2020 22 41 31 41 22.5% 0.71[0.51, 0.99] —
Subtotal (95%Cl) 195 207 84.0% 0.60[0.48, 0.74] *
Total events 67 119

Heterogeneity: Chi?=5.99, df = 4 (P = 0. 20); I°=33%
Test for overall effect: Z = 4.65 (P = 0.000 01 )
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Test for subgroup differences: Chi2=2.96, df = 1 (P = 0.09); 1= 66.2% Favours[experimental] Favours [control]
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Fig. 4 Subgroup analysis of short-term efficacy in included studies

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
FL#E 2005 63.16 7.55 32 5837 671 20 216%  4.79[0.85,8.73] -
F 74 2013 56.8 35 12 548 32 12 30.4% 2.00[—0.68, 4.68] ul
g7 2016 6225 6.54 32 56.74 745 32 248% 5.51[2.08, 8.94] -
1L77#E 2019 61.87 9.26 42 5423 795 42 231% 7.64[3.95, 11.33] -
Total (95% ClI) 118 106  100.0% 4.78[2.29, 7.27] ) ) * ) ‘
Heterogeneity: Tau?= 3.44; Chi?=6.47, df = 3 (P = 0.09); 12= 54% 50  -25 0 25 50
Test for overall effect: Z = 3.76 (P < 0.000 2) Favours[experimental] Favours [control]

5 ZNHEE CD3* /K Meta 24
Fig.5 Meta-analysis of CD3" levels in included studies
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Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
FLFAE 2005 4324 588 32 39.29 556 20 16.7% 3.95[0.77,7.13] -
TR 2013 36.2 35 12 323 36 12 182% 3.90[1.06, 6.74] -
g7 2016 3457 6.21 32 2036 619 32 17.3% 5.21[2.17, 8.25] -
1L77#E 2019 373 5.87 42 3324 515 42  204% 4.06[1.70, 6.42] -
¥ 242019 52.1 1.8 60 446 19 60 27.3% 7.50[6.84, 8.16] ]
Total (95% ClI) 178 166  100.0% 5.15[3.10, 7.20] ¢
Heterogeneity: Tau?= 3.89; Chi?=17.49, df = 4 (P = 0.002); 1= 77% o —

-20-10 0 10 20

Test for overall effect: Z = 4.93 (P < 0.000 01)
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Fig. 6 Meta-analysis of CD4" levels in included studies

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
FLAEE 2005 28.17 1.05 32 2426 439 20 26.7% 3.91[1.95, 5.87] +
T AR 2013 31.9 3.9 12 26.5 3.9 12 19.9% 5.40[2.28, 8.52] -
U 2016 2728 6.22 32 2303 6.86 32 19.4% 4.25[1.04, 7.46] -
¥ 242019 19.2 0.9 60 17.8 13 60  34.0% 1.40[1.00, 1.80] o
Total (95% CI) 136 124 100.0% 3.42[1.28, 5.55] . . * . .
Heterogeneity: Tau?= 3.45; Chi?=14.62, df = 3 (P = 0.002); 1= 79% 50 -10 0 10 20

Test for overall effect: Z = 3.13 (P < 0.002)
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Fig. 7 Meta-analysis of CD8" levels in included studies

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% ClI 1V, Random, 95% CI
Jil ¥ 2005 1.37 0.37 35 132 032 35 185% 0.05[-0.11, 0.21] -
FLAE 2005 184 048 32 139 023 20 160%  0.45[0.26,0.64] -
TZR% 2013 14 0.3 12 11 01 12 17.2% 0.30[0.12, 0.48] -
Uk 2016 1.52 0.46 32 121 042 32 145% 0.31[0.09, 0.53] -
¥ #2019 2.6 0.8 60 24 0.6 60 12.2% 0.20[-0.05, 0.45] —
VLATER 2019 127 035 42 112 022 42 21.7%  0.15[0.02, 0.28] -
Total (95% CI) 213 201 100.0% 0.23[0.12, 0.35] ¢
Heterogeneity: Tau?= 0.01; Chi?=12.25, df =5 (P = 0.03); 1?=59% }2 {1 5 {1 é

Test for overall effect: Z =3.96 (P < 0.000 1)

Favours[experimental] Favours [control]
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Fig. 8 Meta-analysis of CD4*/CD8™ levels in included studies
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[MD=2.69, 95%CI (2.24, 3.13), P<0.01].

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI 1V, Random, 95% ClI
LR 2017 1438 0.97 60 1203 076 60 252% 2.35[2.04, 2.66] *
244 2018 1463 0.87 50 11.87 086 50 24.7% 2.76[2.42,3.10] *
257k 7% 2019 1562 0.92 64 1234 087 64 253% 3.28[2.97, 3.59] *
KA 2020 1496 0.87 41 1261 063 41 24.9% 2.35[2.02, 2.68] *
Total (95% CI) 215 215 100.0% 2.69[2.24, 3.13] L 4
Heterogeneity: Tau?= 0.181; Chi?= 22.73, df = 3 (P = 0.000 1); I>=87% 54 52 5 é j‘

Test for overall effect: Z = 11.87 (P < 0.000 01)
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Fig. 9 Meta-analysis of Th1/Th2 levels in included studies
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Fig. 10 Meta-analysis of Th17/Treg levels in included studies
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Test for overall effect: Z = 3.51 (P < 0.000 4)
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Fig. 11 Meta-analysis of NK percentage in included studies

0 ;
_ 01 H
x P
3 o'
802 4 d i
4 o
03 t d é)‘.":
0.4 P
10
05601 01 1 10 100
RR

& 12 ORR FRfFREHE
Fig. 12 Funnel plots for publication biases of ORR

3 it
2018 SEERH K ML) 210 TN, FET-4) 176
JINB8L, [ N ANGETT it TR R EA AR BUT .

W7 SERNATT . 859 H B E B il I 2 0
e, CaRERET AW BULSTREUSE 2]
FEARNY BRI, (R i 2 I e T e
Ve, 255 SEORTE SRR, HE8MT 144
FFHRANE 40060091, LR 2590 R ELAN s B DA 4T &
NUERFI BUR N BB AP 20, R R 253R )7 51097
By [FILE IR VB T R G RO P v R A
JREEEEE, ARk, iR,
iR SRR YT B R A ALY, R ERIE R A
RS RS E RIS — [

SURERIE R B4 2 e . B BT
B U Sk R A BhR T . IARZE BT TR
Bl R ERMEICER, AT SRR
ANHRTT R ANRIEE, LB R E.
C (M7 e DhREAN LA AL 224, S 2 Wl RE



t54

Chinese Traditional and Herbal Drugs %5 51 % 3§ 20 #8 2020 4¢ 10 A

* 5277 o

BT T RE, REIPUAE . IR A0 EEEUR
TEHERER; ol F 2R BB MsI AR Rz 8 T
Bk, REmPUEMEEETE; ol T BRI,
REPUAIL RO, BUae, T IR0 B i) P 5 i
g, PR EE AR RIET, AT 40
Az, DTG 250 BE SEATL AR 1) 2 Ty e 25261,

AHIF TSI JR NN 10 5§ RCT #EAT 4347,
F B A A AT I SR R i TR IE S
ORR FIH s LIREAH TRAR AL L. ORR /& BT
BAVPURIE AR bR, BARE B R L. AT
FH 7 & ORR, 7r#T /a1 BIBA A R . #—P
FR A FH 24 i 8] AL T 7 8 (AN R0 F gk AT M2 4 43
B, ARERTREEER, RITRKERES
BT 69T m e e b Rl YT 2k, 5 2 (Al Al
WIT T BRI Z MM, WG KRH 26 BRANIES
. CD3 MBI R ThfeiRA; CD4 2
R % A28 S 7 i B B MK AL i ; CD8™ 2 4 8 S o
T B BRI, CDA4'/CD8 " S I b A\ A
G 5 Th g 25 AL O IR PR 2 W HE AR 27 Th/Th2.
Th17/Treg s& G V-7 (1) B B4R FRPS20; NK i 45
SRR, nr LR RE R A I 4t . Y
FRRISIE S BT ek DA vl sk IEVR YT i, K
IBEGATT 4 CD3'. CD4'. CD8'. CD4'/CD8 "4
BRI R T . MFARO VT 7y R S5 EIT F3R
B, BEHH vl ek IE 4 8B 2 AN E i A [ Thu/Th2,
Th17/Treg. NK ACFE TR, BALBAAAES
eEER . AR Meta T E/R, KA TEEHRIE
e BT VAT Il T Lda T 40 340 5
3925 MTT ¥ 25 2 rm LA B0 928 D) e

AW FAAFLE L TR R (1D AT FITE
BT, A — MR A, s TR (2)
NI AR BIES 0 TR, maes 33
STt Al e AU B s (3D I 1 oA A 1)
FEVRIT TR, WU I BT BB BT A T
ZE 5o BIMEAR R 7 2R 1t ik E 25 AR AT R
WAFFEZE S, [FIR3IN T A7 IR T . (4
ORR f&bri = B B os AT T A7 E R Ry, — 5 1
T BHPE LS AR 25 SR o 5 k3R R — A
NIRRT RV E L, T I bt A A
FEA T /N5 R 21t S 800 M 4 RAZAE 7 T
EHFEWS G NS B SR =T AR RCT,
i B R OB, R Gt A it 5 R U
SR RG], BT A R R S A R A, M

T 3t — D G IE B 2= O T o &

Zi b RTd, ARHFFCIE X 10 55 RCT #H17 Meta
38T, S5 T ERHRIEHIFIECA & s AT iR 9T it
LRAR, LAY BE TR, REHLUE
RIEDIRE, EAIERE—LHET R, HETHN
EREE A E R, MR R 2l
= ) RCT #t— I AT Fi 4G
SE 3k

[1] Bray F, Ferlay J, Soerjomataram I, et al. Global cancer
statistics 2018: GLOBOCAN estimates of incidence and
mortality worldwide for 36 cancers in 185 countries [J].
CA Cancer J Clin, 2018, 68(6): 394-424.

[2] Benci J L, Johnson L R, Choa R, et al. Opposing
functions of interferon coordinate adaptive and innate
immune responses to cancer immune checkpoint blockade
[J]. Cell, 2019, 178(4): 933-948.

[3] De Ruysscher D, Faivre-Finn C, Nackaerts K, et al.
Recommendation for supportive care in patients receiving
concurrent chemotherapy and radiotherapy for lung
cancer [J]. Ann Oncol, 2020, 31(1): 41-49.

[4] Li H X Ji YJ Zhang S P, et al. Kangai injection
combined with platinum-based chemotherapy for the
treatment of stage II/IV non-small cell lung cancer: A
meta-analysis and systematic review of 35 randomized
controlled trials [J]. J Cancer, 2019, 10(21): 5283-5298.

[5]1 WM, PN, AR, . Fy A it 40 i 5
J TR RIRRIINHIE ] SILHLHIBT T [3]. gy,
2019, 50(22): 5527-5531.

[6] #&oR, BRoc3E, Ak ¥, REREE, BRI, k&R
Xof it B E RS R DR AW AE R [3]. A,
2019, 50(12): 2941-2944.

[71 BEEE, X %, k=, 2. UPLC-MS/MS 4 [F
JEVTERCHRIE R #E 10 Ao [3]. Ay, 2017,
39(07): 1398-1402.

[8] VL#EE, fREME, 5K v, 55 sURHRIEREEXT B Ak
AN L e SR e ThRE . AR E . T AR R
wiszma [3]. WA P R 45 A Ak &, 2019, 28(35):
3926-3929.

[O1 FLAGE, #h %, W3, & RHRERER ST
VBT WS AR N A I T O[] T EARE,
2005(09): 872-873.

[10] 41 42, EBRDH, Eillg, 55 jUKIRIERRIK S GP
77 RIGIT Wl 5 % I it S BOIm R BOR 9], IR %
12#9R, 2019, 32(12): 23-27.

[11] # 2, M@, WERRIERRIG GP {by7 77 X
WAk e 2 S Th BRI s [J]. AR AR
2%, 2019, 5(10): 99-102.



* 5278 o ¢ % Chinese Traditional and Herbal Drugs %5 51 % %8 20 #§ 20204 10 A
[12] ZE7k7, ThABELR. pURHIEBURLEC& 35 78 A5 Xt il 707 S BRHR YT B B BRI (3] 29N

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

GBI REEIE T MCP-1 AKFRIR N [J].
s I PR 5 &, 2019, 26(10): 1186-1188.

PR, DTS B IR VR S VR LE JE /)N 20 B i s 5 v 1)
F B S LA B B RS [3]. S fR G R 4 A I R,
2016, 16(12): 31-32.

JA W, XIEE, Bipate. JTRHRIEIRFERSG NP 7%
MER I | N O ) T 7/ W S
2005(05): 257-259.

e, vl EHR IR BRI AT 16 97 il 45 4% & 9 it e
BEIT RS RIE RS TR R BN [J].
I f) 2224 35, 2018, 26(04): 159-161.

BIRA, £ OB, k& % TRIRIERNEL AT
TBIT I %A FeMlm T e [3]. AR PE R 46 44
&, 2017, 26(36): 4066-4069.

TR, JTRPIEFRIKA EP 7 RiaITT 2/ i
I T O EE [J]. BR2AAE R, 2013(7): 126-127.
Bade B C, Dela Cruz C S. Lung cancer 2020:
Epidemiology, etiology, and prevention [J]. Clin Chest
Med, 2020, 41(1): 1-24.

TRIHE, M/RMGHE-IEAUR, TRENE, & SHN 59
HIZE 2 —2RIRIT BAEM I NSCLC Xt LA 7T Meta
M [9]. R ARIOR B TR 24 R, 2013, 20(15): 1194-1199.
JAHHE, T, SR, % RESEDURZAY T K
Tt [3]. H EIEIEE 5 4% K, 2017, 17(7): 862-868.
vk, B, WIS, . RS EVERRG S
—ZRAIT U7 FRIRIT AR N AR IE Y Meta 38T [J].
rRZi44iE, 2019, 44(21): 4728-4737.

ZENE, FEA. TERIERR S I £ A 5

[23]

[24]

[25]

[26]

[27]

(28]

[29]

7, 2019, 42(3): 501-504

Li W F, Song K D, Wang S P, et al. Anti-tumor potential
of Astragalus polysaccharides on breast cancer cell line
mediated by macrophage activation [J]. Mater Sci Eng C
Mater Biol Appl, 2019, 98: 685-695.

Yu J,Ji HY, Dong X D, et al. Apoptosis of human gastric
carcinoma MGC-803 cells induced by a novel Astragalus
membranaceus polysaccharide via intrinsic mitochondrial
pathways [J]. Int J Biol Macromol, 2019, 126: 811-819.
Shoemaker M, Hamilton B, Dairkee S H, et al. In vitro
anticancer activity of twelve Chinese medicinal herbs [J].
Phytother Res, 2005, 19(7): 649-651.

Gao L L, Li C, Wang Z M, et al. Ligustri lucidi fructus as
a traditional Chinese medicine: A review of its
phytochemistry and pharmacology [J]. Nat Prod Res,
2015, 29(6): 493-510.

Yu D P, Han Y, Zhao Q Y, et al. CD3* CD4* and CD3*
CD8* lymphocyte subgroups and their surface receptors
NKG2D and NKG2A in patients with non-small cell lung
cancer [J]. Asian Pac J Cancer Prev, 2014, 15(6): 2685-2688.
Li X N, Pan X, Qiu D. Imbalances of Th17 and Treg cells
and their respective cytokines in COPD patients by
disease stage [J]. Int J Clin Exp Med, 2014, 7(12):
5324-5329.

Xia Y H, Wang Z M, Chen R X, et al. T-cell apoptosis
induced by intratumoral activated hepatic stellate cells is
associated with lung metastasis in hepatocellular
carcinoma [J]. Oncol Rep, 2013, 30(3): 1175-1184.



