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Abstract

Purpose: ALK positive non-small cell lung cancer (NSCLC) accounts for about 2%-~7% of all NSCLC.
The first generation of ALK-TKIs drug, crizotinib, has been widely used in clinical treatment. The
purpose of this Meta analysis using the random effect model is to summarize the effect of phase
3/4 clinical trials of crizotinib and to evaluate the efficacy and safety of crizotinib compared with
chemotherapy. Methods: We use the progression free survival (PFS), objective response rate
(ORR), the incidence of grade 3/4 adverse drug effect (ADE) and clinical outcomes including: com-
plete remission (CR), partial remission (PR), stable disease (SD) and progressive disease (PD) to
evaluate the efficacy and safety of crizotinib. Results: A total of 7 studies (1121 patients) were in-
cluded in this Meta analysis. The results of this Meta analysis are as follows: the PFS of patients in
crizotinib group was significantly longer than chemotherapy group. The HR value and 95% CI
were 0.45 (0.38~0.53); the ORR of patients in crizotinib group was significantly higher than che-
motherapy group. The OR value and 95% CI were 0.18 (0.13~0.24). Meanwhile, there was no sig-
nificant difference in grade 3/4 ADE. The OR value and 95% CI were 0.91 (0.68~1.21). Patients
benefited from crizotinib; the incidence of CR was significantly increased while the incidence of PD
significantly reduced. Conclusions: This Meta analysis confirms the efficacy and safety of crizotinib.
Crizotinib is obviously superior to chemotherapy in the treatment of ALK positive NSCLC. The
standard is also established for the evaluation of the clinical efficacy of the next generation of
ALK-tyrosine Kinase inhibitors (TKIs).
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4858 of records identified through
database searching

Pubmad: 3923
CNKI: 291
EBSCO: 380
Clinical Trials: 120

Cochrane Library: 144

0 of additional records identified
through other sources

!

[4427 of records after duplicates removed ]

[ 105 of records screened

4322 of records

excluded

101 of full-text articles
assessed for eligibility

94 of full-text
articles excluded
with reasons

7 of studies included in qualitative synthesis]

7 of studies included in quantitative synthesis (meta-analysis)]

Table 1. Main characteristics of the included studies

1. AAARNEERR

Figure 1. Flow chart describing the article selection process
L. R B R R IR IRIEE

No. of Follow-up . Chemotheraputic Trials Blind -
Study ID patients time Crizotinib dosage drugs phase methods Ethnicity
Shaw AT, 2013 [7] 347 12 mo 250 mg, twice daily ~ pemetrexed, docetaxel 3 x Multi-races
Solomon BJ, 2014 [§] 343 - 250 mg, twice daily =~ pemetrexed, carboplatin 3 X Multi-races
NCT01639001,2017 [9] 207 - 250 mg, twice daily  Pemetrexed, carboplatin, 3 N Asian
cisplatin
pemetrexed,
Zhu LY, 2016 [10] 86 12 mo 250 mg, twice daily docetaxelgemcitabine, 4 X Asian
carboplatin
Wu RH, 2017 [11] 50 12 mo 250 mg, twice daily docetaxel 4 y Asian
Zhao J, 2015 [12] 28 12 mo 250 mg, twice daily docetaxel 4 x Asian
Ding WB, 2017 [13] 60 - 250 mg, twice daily docetaxel 4 x Asian
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Figure 2. Quality assessment of the included studies. (a) (b) Risk-of-bias assessment; (c) Funnel plot
of publication bias
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FH, EE 3@ME 3y, w4 S547 A A BRI, OR {HA1 95% CI 4358 0.17
(0.05~0.61)F10.25 (0.16~0.40). & 3(c)&7n, P4 SD Kgiitmiitt. 14 3(d)Exr, T4 PR R4
KR E T edl. CR (17 =14%). PD (I = 18%) 7 Fi /N . PR FE7E 1 JE FF M (° = 46%), SD

TR K = 74%).

LGN 3 TS HEAT PFS Z0dfr. 7EE 4 o, ST AL, B e PFS iR K. HR (A
95% CI N 0.45 (0.38~0.53). SR/ = 0%). EMIBR T —RFEA BB NOSCHIR G, BusiE o 2R,
SRR = 0%), OR{H, 95% CI N 0.47 (0.39~0.57).

(a) Experimental Control Odds Ratio Odds Ratio
Study or Subgroup _Events Total Events Total Weight M-H. Random, 95% CI M-H. Randpm 95% CI
Ding WB, 2017 21 30 30 30 16.9% 0.04[0.00,0.671) — :
Shaw AT, 2013 172 173 174 174 14.1% 0.3310.01, 8.14] =1
Solomon BJ, 2014 169 172 169 171 36.8% 0.67[0.11, 4.04] _"_
Wu RH, 2017 18 25 25 25 16.6% 0.05 [0.00, 0.90] O
Zhao J, 2015 10 14 14 14 15.6% 0.08 [0.00, 1.66] R ——
Zhu LY, 2016 43 43 43 43 Not estimable
Total (95% CI) 457 457 100.0% 0.170.05, 0.61] b
Total events 433 455

Heterogeneity: Tau? = 0.29, Chi? = 4.62, df =4 (P=0.33); = 14%

Test for overall effect: Z=2.72 (P =0.007)
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(b) Experimental Control Odds Ratio Odds Ratio

Study or Subgroup Events Total Events Total Weight M-H. Random, 95% CI M-H. Randgm, 95% CI
Ding WB, 2017 19 30 23 30 11.6% 0.5310.17, 1.62] —_—
Shaw AT, 2013 61 173 140 174 27.9% 0.130.08, 0.22] =
Solomon BJ, 2014 47 172 9% 171 29.2% 0.29[0.19, 0.46] ——
Wu RH, 2017 14 25 20 25 9.8% 0.3210.09, 1.12] _— 1
Zhao J, 2015 9 14 11 14 62% 0.49[0.09, 2.64] »
Zhu LY, 2016 17 43 32 43 153% 0.22 [0.09, 0.56] —
Total (95% CI) 457 457 100.0%  0.17[0.05,0.61] N
Total events 167 322 ]

P 2 02— — — 2= + 4 }
Heterogeneity: Tau> = 0.13, Chi* =9.19, df =5 (P = 0.10); I* = 46% 0.05 02 1

Test for overall effect: Z =5.98 (P <0.00001)

Favours [experimental] Favours [control]

(©) Experimental Control Odds Ratio Odds Ratio

Study or Subgroup  Events  Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI

Ding WB, 2017 12 30 19 30 15.6% 0.39[0.14, 1.09] SRR T |

Shaw AT, 2013 141 173 111 174 22.0% 2.50[1.53,4.09] -

Solomon BJ, 2014 143 172 108 171 21.8% 2.88[1.73,4.77] -

Wu RH, 2017 18 25 16 25 13.9% 1.4510.44, 4.78] el -

Zhao J, 2015 10 14 9 14 10.4% 1.39 [0.28, 6.84] -

Zhu LY, 2016 29 43 34 43 16.4% 0.5510.21, 1.45] - I

Total (95% CI) 457 457 100.0% 131 [0.67,2.56] ’

Total events 353 297

Heterogeneity: Tau? = 0.47, Chi’> = 19.35, df = 5 (P = 0.002); I* = 74% I t t {
Test for overall effect: Z=0.79 (P = 0.43) 0.01 0.1 . ! 10 100

Favours [experimental] Favours [control]
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(d) Experimental Control Odds Ratio Odds Ratio

_Study or Subgroup  Events  Total Events Total Weight M-H.Random,95%CI  M-H. Random, 95% CI

Ding WB, 2017 2 30 13 30 9.6% 0.09 [0.02, 0.47]

Shaw AT, 2013 11173 60 174 35.5% 0.13 [0.06, 0.26] =

Solomon BJ, 2014 8 172 21 171 27.1% 0.35[0.15, 0.81] .

Wu RH, 2017 225 11 25 92% 0.11 [0.02, 0.57] —

Zhao J, 2015 1 14 6 14 50% 0.10[0.01, 1.02]

Zhu LY, 2016 3 43 23 43 13.6% 0.07 [0.02, 0.24] S —

Total (95% CI) 457 457 100.0% 0.15 [0.09, 0.25] <>

Total events 27 134

Heterogeneity: Tau? = 0.08, Chi = 6.13, df = 5 (P=0.29); I* = 18% 0‘605 of1 X 1°0 22)0

Test for overall effect: Z="7.17 (P <0.00001)

Favours [experimental] Favours [control]

Figure 3. The clinical outcomes of crizotinib in the treatment of patients with advanced ALK positive NSCLC. (a) Complete
remission (CR); (b) Partial remission (PR); (c) Stable disease (SD); (d) Progressive disease (PD)
3. M RIATTIREA ALK PR NSCLC MYIRRITHEMER . (a) STEREM(CR); (b) FBEME(PR); (o) RERKR

(SD); (d) FHEHIERR(PD)

Hazard Ratio Hazard Ratio
Study or Subgroup  log[Hazard Ratio] SE Weight TV, Random, 95% CI IV, Random, 95% CI
NCTO01639001,2017  -0.91629073  0.17238659 24.4%  0.40[0.29,0.56] — =
Shaw AT, 2013 -0.71334989  0.13978703 37.2%  0.49 [0.37, 0.64] —
Solomon BJ, 2014 -0.7985077  0.13749911 38.4%  0.45[0.34, 0.59] —
Total (95% CT) 100.0 0.45 [0.38, 0.53] i
Heterogeneity: Tau? = 0.00, Chi*> = 0.84, df =2 (P = 0.66); I> = 0% 0’5 0’ PR 155 '2

Test for overall effect: Z=9.34 (P <0.00001) Favours [experimental] Favours [control]

Figure 4. The progression free survival (PFS) of crizotinib in the treatment of patients with advanced ALK positive NSCLC
(HR value)
[E 4. M RiATTREEE ALK PEE NSCLC Bt B 4 FHA(PFS) (HR &)

3.4. ALK PH1¥ NSCLC BJ ORR

K 5 NI ORR L. FTAWF7CEI90 N ORR Ehig., e e 41f) ORR BH & & TLyr4l.
OR ffi, 95% CI ] 0.18 (0.13~0.24). SFIEHE/NT = 14%). FEMIEE T — AN/ IRERE R SCR S, BUsidt 2
Wrigas, SRME/INE =28%), ORME, 95% CI A 0.17 (0.12~0.25). MHER Solomon BJ W4T )5, Siik
BNENE = 0%) ABF RPN FRERRIE, TR H TRV . Bk, FARAEE
3.5.3/4 % ADE B KE=R

Zhu Q 55 A\ X iM% JE 1) ADE #4717 Meta 2347, 15 Hi A H 5e e 8 Je 3 A 2 5 80™ # 5 [ F 14 (SAEs)
HIRE DT B B A (FAES) G IN[ 14]. (HANAAZEZ MR 2 0 1 80 2 il RIS, Sh=Z XA . X
LS EIE =02 PO, DL AR 3/4 2% ADE (R4, DUERATRESS 554G UK 11T
fiti TE R JE S AT A B (R R 22 4t ] 6 T, OR M5 95% CT N 0.91 (0.68~1.21). S5tk /NI* =
0%). TEMIBR T — RREA RN SCHR G » UMM BoR, R BRI = 0%), OR i, 95% CI 4 0.93
(0.66~1.31).
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PR. PD UM MR, MIER Solomon B MIBFITG, 5 M (12) B 2 — AN AT 252 (KT (P er = 0%;
I” pr=45%; I> pd = 0%), i Meta 2}#%F CR. PR. PD LbHifasE. SD UMM Ex, BREH AT
50%, WiHAA Meta 73BT T SD LUEIA KA, AIRERH T2 7. FEAEAN R ERE . K E Mt
Meta 73 #1£5 SREEMANK

Experimental Control Odds Ratio Odds Ratio
_Study or Subgroup  Events Total Events Total Weight M-H. Random.95%CI  M-H. Random. 95% CI
Ding WB, 2017 10 30 24 30 6.3% 0.13 [0.04, 0.40] I
NCT01639001,2017 13 104 56 103 16.0% 0.12 [0.06, 0.24] -
Shaw AT, 2013 61 173 139 174 28.3% 0.14[0.08, 0.22] —
Solomon BJ, 2014 44 172 94 171 30.8% 0.28 [0.18, 0.44] —u
Wu RH, 2017 9 25 20 25 54% 0.14 [0.04, 0.50] -
Zhao J, 2015 5 14 11 14 32% 0.15[0.03, 0.81]
Zhu LY, 2016 17 43 32 43 9.9% 0.22 [0.09, 0.56] -
Total (95% CI) 561 560 100.0% 0.18 [0.13, 0.24] <>
Total events 159 376
Heterogeneity: Tau? = 0.02, Chi? = 6.99, df = 6 (P = 0.32); I2= 14% ; f = y
Test for overall effect: Z=11.18 (P <0.00001) 0-05 0.2 ! > 20

Favours [experimental] Favours [control]

Figure 5. The objective response rate (ORR) of crizotinib in the treatment of patients with advanced ALK positive NSCLC
[ 5. M RIATTREA ALK PRI NSCLC MEHBXZE(ORR)

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H. Random, 95% CI M-H. Random, 95% CI
NCTO01639001,2017 37 104 40 101 26.4% 0.84 [0.48, 1.48] —
Shaw AT, 2013 44 172 42 171 354% 1.06 [0.65, 1.72] —
Solomon BJ, 2014 46 171 52 169 382% 0.83[0.52, 1.32] —
Total (95% CI) 447 441 100.0% 0.91[0.68, 1.21]
Total events 127 134 . . .

Heterogeneity: Tau? = 0.00, Chi*> = 0.58, df =2 (P=0.75); = 0%

Test for overall effect: Z=0.66 (P=10.51) 0.05 0.2 > 20

1
Favours [experimental] Favours [control]

Figure 6. The incidence of grade 3/4 adverse drug effect (ADE) of crizotinib in the treatment of patients with advanced ALK

positive NSCLC
& 6. M fEATTHREA ALK PR NSCLC 3/4 RAMF R R M (ADE)RIZ £ H
4. i4ig

A Meta 7 HT I H 2 PR 52 e85 JE 7697 ALK BHPE NSCLC M7 20f 22 4 . some & Je & 55 — %t
X ALK FE 1) TR 259, 7EIIK BARR1 T Z R . AR H AL, B E TS 4 e e 1
3~4 SR PR 1S 1R 50R

AFEFAN 1121 FIEFE . AR Meta T8 RAMEE H, 5P JExT ALK B NSCLC &2 197 3%
R TT . WAL RE, 7o e il 35185 PFS (ORKr = 0.45), i 3KaE, HAAELF(OS)
HWAE . L, e e G LGS 0S R EM it MIRIKGFKRE, WM eirrmd
# CR #m ] W38, PD £E i Bsk/b . SR, Fome e n] 225 s ALK FHP%E NSCLC B RST
o TR, SWITHLE, ToME e A BE 8 ADE 1 3/4 2% ADE FIRAZ.

A Meta MHTAFTENNTFIFEA R HFabr F R S SEA B2 4b. (A Meta 478710 32 B HE AR 45 R
fag, BH—ENIRKRSHENE.

£ ALK BHT% NSCLC MIlEIRIA T o, FMEE Je e T40T7 o AHN 24 I A7 A A B P 5 T T I P4 ] R
Solomon BJ HIRF TN, B2 RIRITHI 73% (65/89)FB & 1E-T-14 10.9 4 H 5 B w g [8]. =
B AHH T : ALK RN R F5%FREHE: A MR RIS,
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