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Efficacy of Immune Checkpoint Inhibitors Therapy in Small-
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Abstract : [ Objective ] To evaluate the efficacy of immune checkpoint inhibitors (ICIs) therapy in
small cell lung cancer brain metastases (SCLC-BM) patients with standard chemoradiotherapy
(CRT), and to construct a survival prediction nomogram. [Methods] The clinical data of 131
SCLC-BM patients received CRT from October 2017 to October 2022 were retrospectively re-
viewed, including 87 cases receiving CRT only (group A) and 44 cases receiving at least four cycles
of additional ICIs therapy(group B). Overall survival(OS) and intracranial progression-free survival
(IPFS) were assessed by Kaplan-Meier analysis. The relevant factors affecting the prognosis of
SCLC-BM patients were analyzed with univariate and multivariate Cox proportional hazards re-
gression. Best subsets regression and Lasso regression were used to screen variables, than a prog-
nosis nomogram was constructed and evaluated with C-index and ROC curve. [Results] Patients
were followed-up until December 31, 2022, the median OS was 12.6 months and 20.1 months
(HR=0.63, 95%C1:0.42~0.96, P<0.001), the median IPFS was 7.4 months and 10.8 months
(HR=0.69, 95%CI1:0.46~1.01, P<0.001), the intracranial objective response rate was 70.1% and
88.6%(P=0.018), the intracranial disease control rate was 90.8% and 95.4%(P=0.550), in group
A and group B, respectively. Multivariate analyses showed that immunotherapy was an indepen-
dent prognostic factor. According to the results of the Cox proportional hazards regression, best
subsets regression and Lasso regression, the age, ECOG grade, number of BM, time sequence of
BM, extracranial metastases, chest radiation and immunotherapy were taken as predictive fac-
tors, a prognostic nomogram was constructed, the C-index was 0.788 (95% CI:0.726 ~0.800),
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through robustness test, the model showed nice predictive ability and have good calibrability.
[Conclusion] Immunotherapy plus CRT showed promising efficacy for SCLC-BM patients. The
nomogram model based on the above indicators can be used as a prediction model for the progno-

sis of SCLC-BM patients.

Subject words: brain metastases; immune checkpoint inhibitors; small cell lung cancer; nomogram
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Table 1 Clinicopathological features of patients in group A and B[n(%)]

Group A

Group B 2

Feature N (n=87) (n=44) X P
Age(years old)

<60 67(51.1) 47(54.0) 20(45.5)

>60 64(48.9) 40(46.0) 24(54.5) 0.859 0354
Gender

Male 115(87.8) 75(86.2) 40(90.9)

Female 16(12.2) 12(13.8) 4(9.1) 0.603 0.438
ECOG status

0~1 68(51.9) 43(49.4) 25(56.8)

2 63(48.1) 44(50.6) 19(43.2) 0.640 0424
Stage at diagnose

Extensive stage 94(71.8) 64(73.6) 30(68.2)

Limited stage 37(28.2) 23(26.4) 14(31.8) 0.418 0.518
Time sequence of BM

Subsequently 51(38.9) 38(43.7) 13(29.5)

Synchronous 80(61.1) 49(56.3) 31(70.5) vesw - Bl
Number of BM

1~3 71(54.2) 44(50.6) 27(61.4)

=4 60(45.8) 43(49.4) 17(38.6) 1.370°0.242
Symptomatic BM

No 98(74.8) 65(74.7) 33(75.0)

Yes 33(25.2) 22(25.3) 11(25.0) 0.001 0971
ECM

No 71(54.2) 46(52.9) 25(56.8)

Yes 60(45.8) 41(47.1) 19(43.2) 0.183 0669
PCI

No 122(93.1) 85(97.7) 37(84.1)

Yes 9(6.9) 2(2.3) 7(15.9) 6467 0.011
Chest radiation

No 73(55.7) 52(59.8) 21(47.7)

Yes 58(44.3) 35(40.2) 23(52.3) 1718 0.190
Resection of BM

No 127(96.9) 84(96.6) 43(97.7)

Yes 4(3.1) 3(3.4) 1(2.3) 0:000 1000
Antiangiogenic therapy

No 100(76.3) 69(79.3) 31(70.5)

Yes 31(23.7) 18(20.7) 13(29.5) AR
Chemotherapy

EP 97(74.0) 62(71.3) 35(79.5)

P 19(14.5) 14(16.1) 5(11.4) 1.043 0.594

Other 15(11.5) 11(12.7) 4(9.1)

Notes:BM:brain metastases , ECM : extracranial metastases, PCI: prophylactic cranial

irradiation, EP ; Etoposide+Cisplatin , IP : Irinotecan+ Cisplatin
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7T I B (Table 2) . B 4178 I & 507 19 18]
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AN L BT (9 5] BT 5 ) BR 4T (4 f51))2 Fif
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2.2 OS 71 IPFS & #7

A B FALE A7 0S 4051k 12.6 4~ A i
20.1 1~ H (HR =0.63,95% CI1.0.42 ~0.96,P <
0.001),12 ™ H By & A A7 253 51 8 51.7%
77.3% (P<0.001 ) (Figure 1),

A LE AL TPFS S 7.4 4~ H B 418 10.8
A~ A (HR=0.69,95%CI1.0.46~1.01,P<0.001)
A B 4 6 4~ H 1 IPFS 433l 8 60.9% F1 95.4%
12 4~ 1 8 IPFS 43 5 4 17.2% F 25.0% (P<
0.001)(Figure 2),

2.3 IORR #1 IDCR & #7

Al RANO FrofE PPAG i oA s kb 2 0 5 7
A 41 87 il 26 filk 5 %] CR 5% PR, 8 f4
Pt (progressive disease,PD) ;B 41 44 4
BET, A5 HIKE#H CR 5 PR,2 ] PD,
A B P 41 % TORR 43 %1 70.1% 1 88.6% (P=
0.018),IDCR 43 %l & 90.8% il 95.4% (P =
0.550) (Table 4),

Table 2 Chemotherapy regimens before/after brain metastases

[n(%)]

Index Total(n=131) Sub(n=51) Syn(n=80) X P
First-line

EP 107(81.7) 40(78.4) 67(83.8)

P 10(7.6) 7(13.7) 3(3.8) 4.800 0.091
Other 14(10.7) 4(7.8) 10(12.5)

After BM

EP 97(74.0) 40(78.4) 57(71.3)

P 19(14.5) 7(13.7) 12(15.0) 1.201 0.549
Other 15(11.5) 4(7.8) 11(13.8)

Notes: EP:Etoposide+Cisplatin,IP:Irinotecan+ Cisplatin,Sub:BM diagnosed sub-
sequently with SCLC(baseline-BM);Syn:BM diagnosed synchronously with SCLC

Table 3 IClIs applied in group B

Type Drug Dose(mg)  Frequency(weeks)  Number
PD-L1  Durvalumab 1000 3 7
1500 3 1
1500 4 1
Atezolizumab 1200 3 4
Camrelizumab 200 3 9
Sintilimab 200 3 8
Tislelizumab 200 3 6
PD-1 Pembrolizumab 200 3 2
Penpulimab 200 3 2
Toripalimab 240 3 1
Serplulimab 300 3 1

Table 4 Response evaluation based on RANO [n(%)]

o Index Group A (n=87) Group B(n=44)
. e = 3
24 MERWMERSE _ CRPR 61(70.1) 39(88.6)
i Cox Eb A1) XU [ IH A5 7Y X 5 SCLC Fiki SD 18(20.7) 3(6.8)
R B F OS GRS N R AT RN EMZL  pp 8(9.2) 2(4.6)
Z 3T B R4 SRR R R RS PF > TORR 61(70.1) 39(88.6)
B2 WIS B O 0 0 i B o B IDCR 79(90.8) 42(95.4)
1001 — Group A 100 | — Group A
== Group B == Group B
Z 50 E 50
z =
7 7
I 1 P<0.001
P<0.001 i ;
Ll 1 | 1 ) Al ' T e T
0 15 30 45 54 0 15 30 45 54
Time(months) Time(months)
Figure 1 Kaplan-Meier curves of OS for group A and B Figure 2 Kaplan-Meier curves of IPFS for group A and B
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24 ROC Hi£k (Figure 6), Hl C $5 %00 0.788(95%
C1.0.726~0.800) , 4 /i~ 2 455 AU 13 0 & 7 548 IRl

(Figure 3) J Lasso [F1J4 4347 (Figure
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T W ER T AMRHIIBR B AR EIR YT
2.6 FZ&ERHEZEMREIE

¥ B R 4 B (BSR40 AT Lasso
[8] 1 9 2 4 A A8 5 #E AT Cox Z2 R

Adjr2

GhBT, B R AR | e
B, i T R IAMRHIIRR (10 58 % RE A it Frig8 22528 § % ¢ FF
TR R, BN G5 a 2 : °F 2 EF 2 Fiogii
# Cox ML % 1845 P 101 £ 5 I 23§
RS i B 2 L B it A1 e B IR 2 Fivure 3 Best sub - e selecti
WA B SCLC i 6 B 2% (i o % igure est subsets regression for variable selection
Table 5 Univariate and multivariate analysis of OS
Variable Univariate Multivariate
HR 95% CI P HR 95% CI P

Age (<060 years old / >60 years old ) 1.02 0.99~1.04 0.165 1.02 0.99~1.05 0.190
Gender(Male/Female ) 1.25 0.73~2.13 0.414 1.04 0.54~1.98 0.909
ECOG status (0~1/2) 2.04 1.38~2.99 <0.001 1.61 0.97~2.68 0.066
Stage at diagnosis (Limited/Extensive ) 2.07 1.34~3.21 0.001 1.11 0.64~1.93 0.719
Time sequence of BM (Synchronous/Subsequently ) 0.38 0.26~0.57 <0.001 0.47 0.29~0.77 0.003
Number of BM(1~3/=4) 1.66 1.13~2.44 0.010 1.43 0.92~2.27 0.112
Symptomatic BM (No/Yes) 1.53 1.00~2.36 0.052 1.05 0.64~1.72 0.850
ECM (No/Yes) 1.36 0.93~2.00 0.115 1.72 1.10~2.70 0.018
PCI(No/Yes) 0.18 0.05~1.08 0.004 0.65 0.19~2.25 0.850
Chest radiation (No/Yes) 0.38 0.25~0.57 <0.001 0.46 0.27~0.78 0.004
Resection of BM(No/Yes) 0.12 0.02~0.84 0.033 0.13 0.02~1.10 0.061
Antiangiogenic therapy (No/Yes) 0.61 0.39~0.96 0.034 0.71 0.42~1.22 0.217
Immunotherapy (No/Yes) 0.33 0.21~0.52 <0.001 0.19 0.11~0.33 <0.001
Chemotherapy (after BM)

(EP/ET) 0.98 0.59~1.63 0.930 1.14 0.65~2.00 0.643

(EP/other) 0.85 0.44~1.65 0.625 0.40 0.18~0.93 0.032

Notes : BM : brain metastases, ECM : extracranial metastases,PCI:prophylactic cranial irradiation, EP: Etoposide+Cisplatin, IP : Irinotecan+ Cisplatin
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Figure 5 Nomogram for predicting survival of SCLC brain metastases patients
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Figure 6 Receiver operator characteristic curve
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