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Abstract: Objective To evaluate predictive factors affecting the short-term efficacy of PD-1 inhibitors
in non-small cell lung cancer (NSCLC) and to construct a prediction model. Methods From October
2019 to November 2021, 221 patients with advanced NSCLC who met the inclusion criteria and were
treated with PD-1 inhibitors were prospectively enrolled. Patients who were enrolled before May 1st, 2021
were included inthe modeling group (n=149), whereas those who enrolled thereafter were included in the
validation group (n=72). The general clinical data of patients, information of the four TCM diagnoses were
collected, and TCM syndrome elements were identified. R software version 4.0.4 was used in constructing
a nomogram clinical prediction model of objective response rate. The predictive ability and discrimination
of the model were evaluated and externally validated by using a validation group. Results After two
to four cycles of PD-1 inhibitor therapy in 221 patients, the overall objective response rate was 44.80%.
Multivariate logistic regression analysis of the modeling group showed that the TPS score (OR=0.261,
P=0.001), number of treatment lines (OR=3.749, P=0.002), treatment mode (OR=2.796, P=0.019), qi
deficiency disease syndrome elements (OR=2.296, P=0.043), and syndrome elements of yin deficiency
disease (OR=3.228, P=0.005) were the independent predictors of the short-term efficacy of PD-1 inhibitors.
Based on the above five independent predictors, a nomogram prediction model for the short-term efficacy
of PD-1 inhibitors was constructed. The AUC values of the modeling and validation groups were 0.8317
and 0.7535, respectively. The calibration curves of the two groups showed good agreement between the
predicted and true values. The mean absolute errors were 0.053 and 0.039, indicating that the model has
good predictive performance. Conclusion The nomogram model constructed on the basis of the syndrome
elements of Qi-deficiency disease and Yin-deficiency syndrome of TCM, as well as TPS score, number of
treatment lines and treatment mode, is a stable and effective tool for predicting the short-term efficacy of
PD-1 inhibitors in advanced non-small cell lung cancer.
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Table 1 Treatment of 221 patients with advanced NSCLC
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Treatment

mode Treatment plan

Usage method

(1) Camrelizumab (Suzhou Shengdia Biomedicine Co., LTD) 200 mg/time intravenously, once every 3 weeks for one cycle
Single-agent (2) Sintilimab (Xinda Biopharmaceutical Suzhou Co., LTD) 200 mg/time intravenously, once every 3 weeks for one cycle

immuno-

therapy (4) Nivolumab (Bristol-Myers Squibb Pharma EEIG)
(5) Pembrolizumab (MSD Ireland; Carlow)
(1) Camrelizumab+Abraxane+Lobapiatin
(2) Camrelizumab+Pemetrexed

Immuno-

chemotherapy (3) Sintilimab+Abraxane

(4) Sintilimab+Abraxane+Lobapiatin

(3) Tislelizumab (Beigene Shanghai Biotechnology Co., LTD) 200 mg/time intravenously, once every 3 weeks for one cycle

240 mg/time intravenously, once every 2 weeks for one cycle
200 mg/time intravenously, once every 3 weeks for one cycle
200 mg/time+100 mg/m°/time+50 mg/m°/time, all
intravenous infusion, once every 3 weeks, for a cycle

200 mg/time+500 mg/m*/time, all intravenous infusion,
once every 3 weeks, for a cycle

200 mg/time+100 mg/m’/time, all intravenous infusion,
once every 3 weeks, for a cycle

200 mg/time+100 mg/m°/time+50 mg/m°/time, all
intravenous infusion, once every 3 weeks, for a cycle

Notes: When immunotherapy combined chemotherapy is administered, intravenous infusion of immunological drugs is performed first, and

chemotherapy is administered at 30-minute intervals.
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Table 2 Distribution of general clinical data of 221 patients
with advanced NSCLC

Total Modeling Verification
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Table 3 Distribution of curative effect evaluation of 221
patients with advanced NSCLC

Variable group group P
(n=221)  (n=149)  (n=T72)

Age(years) 0.942
<50 28(12.67) 18(12.08) 10(13.89)
51-60 62(28.05) 41(27.52) 21(29.17)
61-70 103(46.61) 70(46.98) 33(45.83)

=71 28(12.67) 20(13.42) 8(11.11)
Gender 0.952
Male 151(68.33) 102(68.46) 49(68.06)
Female 70(31.67) 47(31.54) 23(31.94)
Smoke 0.868
Yes 149(67.42) 101(67.79) 48(66.67)

No 72(32.58) 48(32.21) 24(33.33)
ECOG scores 0.190
1 103(46.61) 74(49.66) 29(40.28)

2 118(53.39) 75(50.34) 43(59.72)
TNM stages 0.943
I 59(26.70) 40(26.85) 19(26.39)

v 162(73.30) 109(73.15) 53(73.61)
Pathological types 0.942
Squamous carcinoma 76(34.39) 51(34.23) 25(34.72)
Wi 145(65.61) 98(65.77) 47(65.28)
carcinoma

TPS scores 0.805
<1% 107(48.42) 73(48.99) 34(47.22)
=1% 114(51.58) 76(51.01) 38(52.78)
Medicine 0.969
Camrelizumab 114(51.58) 76(51.01) 38(52.78)
Sintilimab 79(35.75) 54(36.24) 25(34.72)
Others 28(12.67) 19(12.75)  9(12.50)
Number of treatment lines 0.820
First-line 116(52.49) 79(53.02) 37(51.39)
Secondline and above 105(47.51) 70(46.98) 35(48.61)
Treatment mode

Combination 94(42.53) 59(39.60) 35(48.61) 0204
Monotherapy 127(57.47) 90(60.40) 37(51.39)
Qi deficiency 0.457
Yes 121(54.75) 79(53.02) 42(58.33)

No 100(45.25) 70(46.98) 30(41.67)
Hot 0.643
Yes 97(43.89) 67(44.97) 30(41.67)

No 124(56.11) 82(55.03) 42(58.33)
Yin deficiency 0.968
Yes 107(48.42) 72(48.32) 35(48.61)

No 114(51.58) 77(51.68) 37(51.39)
Phlegm 0.348
Yes 99(44.80) 70(46.98) 29(40.28)

No 122(55.20) 79(53.02) 43(59.72)
Wet 0.566
Yes 92(41.63) 64(42.95) 28(38.89)

No 129(58.37) 85(57.05) 44(61.11)
Blood stasis 0.708
Yes 76(34.39) 50(33.56) 26(36.11)

No 145(65.61) 99(66.44) 46(63.89)
Yang deficiency 0.498
Yes 70(31.67) 45(30.20) 25(34.72)

No 151(68.33) 104(69.80) 47(65.28)

Notes: ECOG: Eastern Cooperative Oncology Group; TNM: tumor,
node, metastasis; TPS: tumor proportion score.

Efficacy Total ~ Modeling group Verification group P
evaluation (n=221) (n=149) (n=72)

CR 8(3.62) 5(3.36) 3(4.17) 0.883
PR 91(41.18)  60(40.27) 31(43.06)

SD 92(41.63)  62(41.61) 30(41.67)

PD 30(13.57)  22(14.77) 8(11.11)

ORR 99(44.80)  65(43.62) 34(47.22) 0.614
DCR 191(86.43) 127(85.23) 64(88.89) 0.457

Notes: CR: complete remission; PR: partial remission; SD: stable
disease; PD: progressive disease; ORR: objective response rate; DCR:

disease control rate.
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Table 4 Univariate analysis of general clinical data on short-term efficacy of

PD-1 inhibitors

Modeling group (n=149)

Verification group (n=72)

Variable ORR(%) 7 P ORR(%) 7 P
Age(years)

<50 8(44.44) 0.038 0.973  5(50.00) 0.986 0.597
51-60 18(43.90) 0.038 0.935  9(42.86) 0.986 0.349
61-70 30(42.86) 0.038 0.865 15(45.45) 0.986 0.392
=71 9(45.00) 5(62.50)

Gender

Female 24(51.06) 1.539 0.215 12(52.17) 0.332 0.565
Male 41(40.20) 22(44.90)

Smoke

No 23(47.92) 0.529 0.467 13(54.17) 0.696 0.405
Yes 42(41.58) 21(43.75)

ECOG scores

1 40(54.05) 6.553 0.011 16(55.17) 1.233 0.269
2 25(33.33) 18(41.86)

TNM stage

I 19(47.50) 0.333 0.564 11(57.89) 1.181 0.280
v 46(42.20) 23(53.30)

Pathological types

Squamous cell carcinoma 25(49.02) 0.915 0.339  15(60.00) 2.519 0.116
Non-squamous carcinoma 40(40.82) 19(40.43)

TPS scores

<1% 19(26.03) 18.456 0.000 14(41.18) 0.947 0.332
=1% 46(60.53) 20(52.63)

Medicine

Camrelizumab 35(46.05) 0.383 0.757 18(47.37) 0.355 0.659
Sintilimab 22(40.74) 0.383 0.917 11(44.00) 0.355 0.553
Others 8(42.11) 5(55.56)

Number of treatment lines

First-line 48(60.76) 20.689 0.000 20(54.05) 1.431 0.234
Second lines and above 17(24.29) 14(40.00)

Treatment mode

Combination 37(62.71) 14.595 0.000 22(62.86) 6.785 0.011
Monotherapy 28(31.11) 12(31.71)

Qi deficiency

No 38(54.29) 6.135 0.014 20(66.67) 7.933 0.006
Yes 27(34.18) 14(33.33)

Hot

No 37(45.12) 0.166 0.683 19(45.24) 0.159 0.690
Yes 28(41.79) 15(50.00)

Yin deficiency

No 44(57.14) 12.037 0.001  23(62.16) 6.935 0.010
Yes 21(29.17) 11(31.43)

Phlegm

No 34(43.04) 0.023 0.878 18(41.86) 1.233 0.269
Yes 31(44.29) 16(55.17)

Wet

No 40(47.06) 0.952 0.331 20(45.45) 0.142 0.707
Yes 25(39.06) 14(50.00)

Blood stasis

No 43(43.43) 0.140 0.780 18(39.13) 3.366 0.070
Yes 22(45.83) 16(61.54)

Yang deficiency

No 50(48.08) 2.821 0.098 24(63.16) 0.806 0.372
Yes 15(33.33) 10(40.00)
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Table 5 Multivariate analysis of short-term efficacy of PD-1 inhibitor in modeling group

Variable B S.E. Wald P OR(95%CI)

TPS score (control =1%) —1.344 0.413 10.611 0.001 0.261(0.116-0.585)
Number of treatment lines (second-line and above) 1.321 0.435 9.215 0.002 3.749(1.597-8.799)
Treatment mode (control=monotherapy) 1.028 0.438 5.520 0.019 2.796(1.186-6.594)

Qi deficiency (contrast=yes) 0.831 0.411 4.084 0.043 2.296(1.025-5.141)
Yin deficiency (contrast=yes) 1.172 0.413 8.041 0.005 3.228(1.436-7.258)
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Figure 1 A nomogram for predicting

short-term objective response to a PD-1

09 inhibitor in advanced NSCLC patients
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Figure 3 Calibration curves for predicting the objective remission of the short-term efficacy of PD-1 inhibitors
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