'.) Check for updates

Blood 142 (2023) 2142-2143

The 65th ASH Annual Meeting Abstracts

POSTER ABSTRACTS

705.CELLULAR IMMUNOTHERAPIES: LATE PHASE AND COMMERCIALLY AVAILABLE THERAPIES

Development and Validation of a Clinical Prediction Model for the Efficacy of CD19 CAR T-Cell Therapy in DLBCL
Bin Xue, MD', Xiu Luo?, Yifan Liu?, Lili Zhou?, Shiguang Ye, MD?, Shaoguang Li, MD?, Ping Li?, Aibin Liang, MD PhD?

"Department of Hematology, Tongji Hospital of Tongji University, Shanghai, China
2Department of Hematology, Tongji Hospital of Tongji University, Shanghai, China
3Univ. of Massachusetts Medical School, Worcester, MA

Currently, Autologous CD19 chimeric antigen receptor T-cell therapy (CART) has become the most important treatment
modality for relapsed or refractory diffuse large B-cell lymphoma (r/r DLBCL) beyond conventional multi-line treatments.
However, it is worth noting that over 60% of CD19 CAR-T recipients will eventually experience relapse. A substantial amount
of clinical research has been conducted to explore the reasons for the ineffectiveness or relapse of CAR-T therapy. Based
on a comprehensive analysis of clinical data, we selected various combinations of predictive factors and used the TRIPOD
guidelines to construct a logistic regression model for predicting the efficacy of CD19 CAR-T therapy.

This study was conducted as a retrospective cohort study, including patients with confirmed diagnosis of DLBCL who under-
went CD19 CAR-T therapy and met the following criteria: (1) aged 18 years or older but not exceeding 80 years; (2) voluntarily
participated in the study and signed an informed consent form. The exclusion criteria for this study were: (1) addition of other
chemotherapy drugs or targeted drugs within 90 days before assessing the best response after infusion, except for those who
achieved complete response (CR) or progressive disease (PD); (2) death caused by non-tumor progression factors within 90
days after infusion.

After the inclusion and exclusion criteria, a total of 54 patients with DLBCL undergoing CD19 CART at Shanghai Tongji Hospital
of Tongji University ultimately participated in this study from January 1, 2019, to April 31, 2023. The derivation cohort consisted
of 45 patients enrolled in clinical trials (NCT02537977, NCT03154775, CTR20201986, CTR20200561). The median age of the
patients in the derivation cohort was 60 years (IQR: 50-67 years). Out of the 45 participants, 25 (55.6%) were male, and 29 (64.4%)
had the non-germinal center B-cell (non-GCB) subtype, 1 had grade 3-4 Cytokine Release Syndrome (CRS). The validation
cohort consisted of 9 patients involved in real-world studies. The median age of the patients in the validation cohort was 55
years (IQR: 52.5-69 years). Out of the 9 participants, 5 (55.6%) were male, and 6 (66.7%) had the non-GCB subtype, 2 had grade
3-4 CRS. The demographic and clinical characteristics of the derivation cohort were similar to those of the validation cohort.
Based on the best CD19 CART response at 90 days, we divided the derivation cohort into two groups, CR and non-CR. Then,
we selected a series of candidate predictive factors from baseline data such as clinical features, genetic features, and labora-
tory features before CART (Table 1). The results of univariate and multivariate logistic regression analysis were used to select
specific factors (Gender, ECOG, TP53) as model prediction indicators based on p-values (p<0.05). There was no significant
correlation between these factors (p>0.1). A score nomogram (Model1) was plotted using the regression coefficients of each
predictive factor as weights (Fig.1 A), C-index (Model1) =0.872 (Fig.1 C). To facilitate better clinical use, we also constructed a
risk nomogram (Model2) to assess the degree of risk (Fig.1 D). Model2 considers three factors: Male, ECOG>2, TP53 altered.
If a person has not any of these risk factors, they are categorized as low risk. If there is one risk factor present, they are deemed
to be at moderate risk, whereas having two or more risk factors classifies them as high risk. C-index (Model2) =0.845 (Fig.1
F). Finally, the model’s clinical efficacy was validated using real-world CART-treated patients, and the C-index was calculated
as Model1=0.875 (Fig.1 G), Model2=0.7 (Fig.1 H), confirming the clinical impact of the model.

In conclusion, this study has successfully developed an easily implementable clinical prediction model. For the first time, we
have used CART clinical studies as the derivation cohort and real-world results as the validation cohort. Our scoring system
provides clinicians with accurate and objective efficacy information, helping them identify the appropriate population for
CAR-T therapy in DLBCL.
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Figure 1 Development and validation of the prediction model.

Nomograms fer predicting CART response based on the dedivation cohon were shown, Moded 1{A) and Model2(D). Madel predicied the poar CART
response probabilities batween 0.2-0.9 for total integrals betwean 20-140. Modeal2 predicted the poor CART responsa probabilites batween 0.1-0.9 for total
integrats botween 0-100.

The calibration curve based on the Hosmer-Lemeshow test was used to validate the calibration of the predictve model, (B) Cahbration cerve of the Model1.
Blier Sooro=0.|2'|". Cox-Snall R2=0.528, Nagelkerke R2=0.384. (E) Calibration curve of the Model2. Brier Score=0.136, Cox-Snall R2=0.488, Nagelkerke
Tns remver uperaung charactaristic curve (ROC) and area under the curve (AUC) were used to assess the discimination and predictive valua of the
madel. The grading of the concordance index (C-index) was equivalent to the AUC valee, (C) The Model1 ROC of the dervation

Derivation Cohort’ characteristics

Characteristics Total N=45(%) CRN=16(%) nonCR N=20{%) P
Gender 0ms
Male 25(55.6) 5(31.3) 20(69.0)

Fomale 20(44.4) 11084.8) H31.0)

Ago at enroliment 0.3%
B0y 21(46.7) B{37.5) 15(51.7)

260y 24(53.3) 10(62.5) 14(483)

Hans classification 0133
GCB 16(35.6) 8(50) B{27 6)

N-GCB Z0(E4.4) a(50) 21(72.4)

Double expression 0977
Yes 7378 B(3T.5) 11(37.9)

No 28(62.2) 10(82.5) 18(62.1)

Double hit 0.244
Yes 3(6.7) 2(12.5) 1(3.4)

o 42(83.3) 14(87.5) 28(96.6)

Stage at enroliment 0527
Ll 4(8.9) H12.5) 2(6.9)

1y 41(81.1) 14(87.5) 2T(83.1)

ECOG at enroliment 0.021
01 27(60) 13(81.3) 14148.3)

22 18440} 3(18.8) 15(51.7)

1P scare 0.840
o2 16(35.6) B(37.5) 10{34.5)

34 20(64.4) 10(62.5) 19{65.5)

Bulky disease 0072
<5om 32(T.1) T4[87.5) 18082.1)

25 cm 13(28.9) 2(12.5) 11(37.9)
Extra-nodual discase 0977
01 17(37.8) 6(37.5) 11(37.9)

22 prgans BE2.2) 10(62.5) 18(62.1)

Prior lines of therapy =0.001
1-3 17(37.8) 1275} 5(17.2)

=4 lines 28(62.2) 4(25) 24(82.8)

TPS3 0.003
wWT 8(57.8) 14(87.5) 12(41.4)

Altered 18(42.2) 2{125) 17(58.6)

CAR-T costimulatory domain 1
4-188 45(100) 16{100) 29(100)

cD28 o) L] L]

Prior ASCT [Erig
Yes B{13.3) 3188} 3010.3)

N 39(BET) 1381.3) 2/BAT)

Prior CART 1
Yes liz2p o) 1i3.4)

No. A4(67.8) 18100} B(96.6)

HB mean(SD) 102.3(21.9) T10.B(19.6) are21.7) 0.053
WBC mean(SD) 4320 4.37T1(1.8) 43(2.1) 0.867
PLT mean(SD} 157 4(72.1) 184.0(82.4) 1538767} 068
CRP median(IQR) 499(320,26.59) 4.09(246,8.08) 598(34233.04) 0275
LDH median{IQR) 243(188,348)  207(180,268)  268(218,360) 0.058
Forritin  median(IQR) 247097 6.,660)  214(45.5,203) 433.8(114.3,706) 007
Table1 Based i of the dari cohort.

https://doi.org/10.1182/blood-2023-184885

ABSTRACTS

cohon ALICS0.872, sensitivity =89.7%, specificity=75%. (F) The Model2 ROC of the derivabion cohort, AUG=D0,845, sensilivitys69%., specificity0.875%. (G}
The Modall ROC of the validation cohart. AUC=0.875, sensitivity=100%, specificity=5%. {H) The Model2 ROC of the validation cohort. AUC=07,
sensitivity=40%, specificity=100%, A larger ALIC signifies a higher i rate for the model

Figure 1
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