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Feasibility analysis of morphological methods in the detection of chimeric antigen receptor-T cells

MA Li,JIANG Yanyu,ZHAO Mingfeng

(Department of Hematology , Tianjin First Central Hospital , Tianjin 300384, China)

Abstract Objective: To reduce the limitations of a single detection method, the feasibility of morphological methods in chimeric anti—
gen receptor (CAR)-T cell detection was investigated. Methods: A total of 106 cases treated with CAR-T immunotherapy were ana—
lyzed. The morphology of CAR-T cells detected by morphological methods with those in the infusion product and obtained through flow
cytometry sorting was compared. The proportion of CAR-T in peripheral blood or bone marrow samples at various time points was detect—
ed by flow cytometry (FCM) and morphological methods, and the results were compared by statistical methods to assess the reliability of
the morphological detection results. Results: The morphological characteristics of CAR-T detected by morphological methods were con—
sistent with those of the two types of CAR-T mentioned above. The Spearman correlation analysis results indicated that there was a cor—
relation between the detection results obtained by the two methods for peripheral blood or bone marrow samples at various time points
(r>0.3),and except for the results on the 2th day and on the 28th day, all other results had a high correlation (r,>0.8,P<0.01) ; Wilcoxon
rank—sum test showed that there was no statistically significant difference in the detection results at the remaining time except for those on
the 2th day and on the 28th day (P>0.05). The peripheral blood samples at the peak of amplification were selected for consistency analy—
sis, the results indicated that on the 10th day, 103 sets of data were within the 95% confidence interval,,and on the 14th day, 102 sets of
data were within the 95% confidence interval,showing good consistency. The detection rate of the combination of the two methods was
99.06% , which was higher than that of the single FCM method (detection rate was 81.13% ), and there was statistically significant differ—
ence ( x*=16.433,P<0.05). Conclusions: The application of morphological methods in CAR-T detection is feasible ,and as a comple-
mentary method to FCM, it compensates for the shortcomings of a single detection method.
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Fig.1 The graph of CAR-T average proportions detected by two

methods at various time points classified by disease type
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Fig.2 Typical cell morphology of CAR-T in bone marrow or peripheral blood ( Wright's Stain 1 000 x )

22 WHAEFHEAM CAR-T AL (EREALEH%&
HH T TP W EEH 1Y CAR=T 41 i JE 25 R 1E B 5

IEH MM Rk E g A, BA 34 E
TR A WA R A e 0 SRS 5 i I P 3K
Cii ng/\ﬁﬁ_ﬁm%,@%@-ﬂ@ﬁv\ﬂﬂtm%
B AWE KA OB 106 0158 i e T A
PR CAR-T 3 95 ], 46 H % H 89.62% . %J&F
BEEBESANE MY Y CAR-T IEE S i
HER Y CAR-T JTEAFFIE—3. 5340, SME A
Xof B BEAR AR AT W] ALHLI S | SR g K T
SN A & 5 W, BEH 4 )R R S A R i H A

CAR-T B ME 2, 474/ £ 3 A5 CAR-
THESWEA FR BB, K =&AL
WK 3,

2.3 FCM 7 #Aem CAR-T H 5L 106 i 3% m it
FCM J5 346 H CAR-T 3£ 86 ], #: 1 R Jy 81.13% .,
Ho A 2 KAV SORTRYTT HIAR N (5 235 19 CAR HE A5
YRYT I RN A A BF I s L AT A £ 1 5
Y CAR-T, I H L CDS*CD3*40j }y 3, /& CAR-T
T RBIFIE

24 St Fa R TSR] A 106 55
A I B8 BE bR A i P RR K CAR-T 4%
(3R 1), Spearman FFMES T4 %E/Téiﬂ r>
0.3, HiAP BRES 2 K V56 28 K AN H ARG st ] 55 1
r>0.8,P<0.01, M3 s Wilcoxon Bk RIS 56 45
FERBRE 2 K. 5 28 KAMLAMI] ﬁiéﬁﬁﬁa
G2 E X (P>0.05) . HEEMNE MFRAY 1 &5 055

10 K 55 14 RGBSR AT Bland—Aliman —EU1E D
Hr(E 4), 8550 R5 10 KA 103 HEHEAE 95% 1l
fEIX a5 BB 97.16% ;56 14 KA 102 HEL
PELE 95% I {5 X 8] N, o5 B BIEL ) 96.23% ., 2 Flr
TR RIS 104 1], K H R R 99.06% , 5 T
LB —{fi F FCM J5 246 K 81.13%, (x*=16.433,

P<0.05),



254

At EHKREZR

%31 %

> ® S

G ° o

B 3 SRR ZAKTON S P E CAR-T JERF LA CAR-T =R AN 73 3453 1 CAR-T; CAR-T: it & PR Z R 1&

T T 20

B3 3% CAR-T ARSI ( TR E,1000x)
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Tab.l Comparison of CAR-T results detected by two methods at various time points in peripheral blood or bone marrow samples [M( Pss, P)]

bR B2 (%) FCM(%) r, P Z P
D2 AME L 1.00(0.50,1.00) 0.32(0.02,0.87) 0.346 <0.01 -3.247 0.001
D4 Z1JE 1. 2.00(1.00,4.00) 1.64(0.87,4.78) 0.887 <0.01 -0.897 0.370
D7 M I 9.75(5.88,14.13) 9.73(5.04,13.57) 0.964 <0.01 -1.871 0.061
D10 #hE ifi 16.00(12.00,23.50)  16.53(11.78,22.59) 0.969 <0.01 -1.814 0.070
D14 #}&E 1. 16.75(12.00,20.63)  16.40(11.19,21.92) 0.978 <0.01 -1.483 0.138
D21 41 1 2.00(1.00,4.00) 1.94(0.98,4.06) 0.928 <0.01 -1.745 0.081
D28 #h il 1.00(0.00,1.00) 0.25(0.00,0.56) 0.335 <0.01 -5.888 <0.001
D7 B 11.25(8.00,15.00) 10.89(7.63,14.43) 0.962 <0.01 -1.450 0.147
D14 4 16.25(12.00,22.13)  17.76(12.36,21.67) 0.967 <0.01 -0.225 0.822
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Fig4 Consistency analysis of the results of detecting CAR-T by two methods in peripheral blood samples at the peak of amplification
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