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Abstract Objective: Circulating tumor DNA (ctDNA) has offered a minimally invasive approach for the de-
tection and measurement of cancer. Its application value in hematological malignancies is mainly to observe the
depth of remission, and then determine whether it is related with prognosis and monitor early recurrence. This
study was to investigate the potential value of ctDNA based on IgH VD] rearrangement in diagnosis, efficacy pre-
diction and prognostic evaluation of diffuse large B-cell lymphoma(DLBCL). Methods: The peripheral blood sam-
ples from 38 newly diagnosed DLLBCL patients were collected before standard chemotherapy. Next-generation se-
quencing was used to detect the ctDNA. Patients with initial ctDNA positive will be re-detected after 2 courses of
chemotherapy. Then, the expression of ctDNA at diagnosis and after 2 courses of chemotherapy were analyzed, so
as to explore the relationship between ctDNA and the clinical features and its value in the judgment of efficacy and
prognosis. Results: Thirty-one patients had positive ctDNA before initial treatment, while 7 patients were nega-
tive. The positive rate was 81. 6%. The ratio of Bel-2/MYC dual expression was significantly higher in the initial
ctDNA positive group(P =0. 038). There was no significant difference in other clinical features. Similarly, there
was also no significant difference in the efficacy after 4 courses of chemotherapy and prognosis between the two
groups. After 2 courses of chemotherapy, 17 cases turned ctDNA negative, while 14 cases were persistently posi-
tive. The ctDNA persistently positive group had a later stage(P =0.021), B symptoms(P =0.031), increased
LDH level(P=0.012), high-risk IPI score(P<C0. 000 1) and bone marrow involvement(P =0.012). The rate of
the ctDNA turning negative after 4 courses of chemotherapy in patients with complete remission was significantly

higher than that in patients with partial remission(90. 9% vs 38. 9%, P=0.005). Patients with ctDNA turning

negative had a better pregression-free survival and overall survival(P =0. 036, P =0.030) with the estimated 1-
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year pregression-free survival rate 91. 7% and 1-year overall survival rate 100. 0%. Conclusion: The ctDNA detec-

tion in newly diagnosed DLBCL patients has a high positive rate and may assist the diagnosis of DLBCL. Whether

the ctDNA turned negative after 2 courses of chemotherapy is conducive to early prediction of efficacy and short-

term efficacy assessment.
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cell lymphoma,DLBCL) B 3l 2% 43 F Wi il | J7 2 3°F
Al NS D I 45 Ty T B A E R S, B R
& 4 Ll B2 B ST IE A0 4 W D00 It 2 A I 9 A R Ab
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ctDNA 7& DLBCL H By M AT ST fE UL . P ke, A B
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P VD] HEHE M MK ctDNA K, %3 ctDNA
FEH [E DLBCL 82 H i AR R 9 T 7 A
1 BEBERE
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PEHL 2018 4F 10 A —2020 4F 2 A 78 T W i 4
— & B Wik B W2 R &R 7 1Y DLBCL i &
38 i, Horh 55 21 4, 4 17 {95 4R 31~77 % i fin
61.5 % . FIr A M35 1 28 20 200 ORI 5 % 4H 404k 2
PeE 2 2 W bR S IR 2008 4F WHO ik I 3% 1
RGN Ay AR ES . 0 AL R I IR AR AE
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QIAamp Circulating Nucleic Acid Kit (15 [#
Qiagen A A ), LymphoTrack IGH assay kit (3
InvivoScribe 23 ] ), Invitrogen Qubit kit ( 3
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. % QIAamp Circulating Nucleic Acid Kit 1
B AT MK WEE DNA I A Invitrogen Qu-
bit IR & M 961+ # 47 B & PP A . A Lympho-
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NA K I 5 BHPE. 7 ) 52 B4, M2 81. 6%,
G #1128 ctDNA K I 45 B0 A 4 8 &
2 4 :ctDNA FHPEZH FTEAPE4H . oA 2 20 [ s JR ¢
fIE & B, ctDNA FH P2 3% 2 Bel-2/MYC WK A
19 B (61.3%) , 1M ctDNA FAPELAL 1 1 (14.3%)
£ Bel-2/MYC MEB, 2R AHRITFE X (P =
0. 038) 52 ZH f8 3% [a] FLA G IR FRAF L 4% 25 57 e 4e it
FEX(P>0.05), 7 ELFE 1,
2.2 ZWiHf ctDNA BHPE B 8 3 oo % b7 1y
JT AL

ctDNA FHME & B M /#3524 3 45 E R-CHOP
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B4 CR R A A %% F (ORR) ¥ & T 1 4
(42.9% vs 35.5% F1 100. 0% vs 93.5%) ,(H% R
Tt 2 X (P=1.000.P=1.000) (3 2).

R 1 S E tDNA BE M 28 70 A 14 48 I bR 45 1E bL 42 B
s A G FIZ IS ctDNA 1§ 5L - FIZ IS ctDNA 1§ 5L
FHPE 3T D B (7 D FHE (31 ) B 7 D)
PE 3 0.427 | TPI{E4) 0. 656
2 16(51.6)  5(71.4) 0~2 4% 22(71.0)  4(57.1)
T 15(48.4)  2(28.6) 3~5 4} 9(29.0)  3(42.9)
LR 0.410 | B #ER KIFH 0.592
<60 ¥ 16(51.6)  2(28.6) 7 26(83.9)  5(71.4)
>60 % 15(48.4)  5(71.4) = 5(16.1)  2(28.6)
PRI 3 1 0.656 | Ki-67 1.000
T~ 1 9(29.0) 3(42.9) =80% 18(58. 1) 4(57. 1D
I~ IV #4 22(71.0) 4(57. 1) <80% 13(41.9) 3(42.9)
A 1.000 | CD5 0. 307
AEA BIER 20(64.5)  5(71.4) BRI 44 8(25.8) 0
A BRER 11(35.5)  2(28.6) BA 1 23(74.2)  7(100.0)
FLIR I &G 0.675 | Bel-2/MYC ik il 0.038
EH 17(54.8) 5(71.4) #ik 19(61.3) 1(14.3)
i 14(45.2)  2(28.6) Rk 12(38.7)  6(85.7)
9 34 43 7 0.569
GCB 6(19. 4) 0
non-GCB 25(80.6)  7(100.0)
£ 2 CHTE ctDNA BRI 48 F0BA M 40 S 1k I B TT R bL 3 B
20 51 CR PR NR ORR
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L Wikt ctDNA B (7 ) 3(42.9) 4(57.1) 0 7(100. 0)
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PEBEVTETTEL 9 AN H o BV L R 0 A 3
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ctDNA BHPEZL 7 6,1 4F PEFS AL HE N 68. 9% ;
2 48] PFS K 2 5 LG 1T 5 2 L (P =0.454)
(1D,

ctDNA FHMA LT 4 fi], 1 4 BAEF (OS)
53 A 79. 6% 5 ctDNA BIPEZH LTS 1 4], 1 4F
OS FAEHAE N 85. 7% ;2 4] OS i 2 %8k
GiileE (P =0.873) (& 2),
2.4 fLITJE ctDNA 55 BRI 5% B 5 B8 3 I IR ¢
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X R tDNA [ R 15 05 85 I R FE
fiE ARITI7 R T 1 K R FEAT 4001, BB ctDNA

BH 4 1 B 1 2 35 7E 15 Bel-2/MYC W22 35 40 1 HoAth
Il R AEFAE LA K X R-CHOP B934 97 &8 A HUs 34
ZR TG T2 X, i BE A 58 7 GE B 24 W
ctDNA "] DL R BEIG 7 2R, 2 NIy B Akyr 5
ctDNA {55 F 2% W78 7T DLV Al 97 80 & WU .
U, AT RT b ct DNA A BH 1 1) % F 2 A7
AT S I E K ctDNALR R 2 My AT R
ctDNA A A2 5 B b R FF IR A7 97 80
TG R, 458 Bm AdEI7F AT 31 #] ctDNA
Rl PHPE B E T 2 DNITRAIT S B K otDNAL B
B2 17 B (54. 8 %) A BHM: A 14 #i(45. 2% . L
B2 NIFRALIT IS ctDNA % [ 4 5 R %% B 20 i i
PRAFAE , 45 51 B 7R ctDNA 75 BH P 20 HL AT o B 1) 3
W (P =0.020), fFF BIEIR (P =0.031), I
T Y LR B S K S (P =0. 012) 5 25 XU TPT 343
(P<C0.000 1) S i8R M (P=0.012)(F% 3),
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#E R-CHOP 7 £4b)7 4 MIF R AT 25 2297 3K
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BERL 1 B R % 9] 35 PR # 18 ], 7 ] (38.9%)
ctDNA # B, 11 BiR 5% B 5 53 4k 2 Bi36 T7 To s i &
# ctDNA K#: [, CR HFHM ctDNA # [ R 1] §
T PR B (90.9% vs 38.9%), Z R A G it
X (P=0.005),

2.6 fLIFIE ctDNA F% R0 A #5 B 34 5 b K

BEVIE L .2 7 R ALIT IS tDNA $: [ 17
Bl 1 R HE R L 1 AR PFS SRANTHE N
9. 7% i B HE AT, 1 AFE OS FAGIHE N
100. 0% ; ctDNA A BHME R 14 1 B35 6 fi 8
PR 1 AF PES A5 HHE K 49. 0% ,FET: 4 14,
14 OS BAE MK 59.4%., 2 M FRILT G
ctDNA #4119 PES F1 OS #5200 T R # B 4H
(P=0.036 1 P=0.030) (& 3 f14),
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E7FRE/A H7FRTiE/A
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R3 2NTEAITE tDNA EBAA KRB A I R EFAE L3 GXGZD)
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AR 0.156 || & 5 KA il 0.012
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>60 % 6(35.3) 9(64. 3) =3 0 5(35.7)
Y95 43 ] 0.021 | Ki-67 0.717
I~ 114 8(47. 1) 1(7. 1) =80% 9(52.9)  9(64.3)
I~ IV 1 9(52.9)  13(92.9) <80% 8(47.1)  5(35.7)
il 0.031 || CD5 0.412
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A BARER 3(17.6) 8(57. 1) ¥ 14 14(82.4)  9(64.3)
FLR i S 0.012 || Bel-2/MYC ik 0.461
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FE () 3 H 3 2o 56 H i HEE AR S5 19 VD )P
G, T ULJEH, IgH ZARIEH VD] 751 /Y &
AEfEHE Xt B bk T8 20 B 5 B M 00 40 0, JF T A
DLBCL 43+ ¥ i bric ¥ . #ACFE & FIH IgH
ZAR VD] Kk 5k VD) R R By i
5 NGS 454 e 457 B 40 A itk T 98 8 & 1
M3 4T tDNA R, R EEE T 1 X

1000, FIH B3R 7 ¥, Kurtz 280078 82% 9 %)12
1100 % A9 & DLBCL 35 5 I 2 b AG i 3 5 J
T g 4H 21 rp e B R AH [R] 19 f 9% BR AR 1 A2 AR L
3. He S& WFoT 45 P A 2R 0 L R A RE 247 b
JeA 15 Rz 1) FH A 928 K AR 11 32 1R 3 DR A AR ) v e B
e — 26 B 4 A JE AT 4 0k R AR A I K TP R
TN+ B B HE A 3 DR R B T e R X R A 38 R A
o ASHESE SR ] b 3R R S 0 A R ik E AT
IgH ZARIEH VD] HHEA ctDNA Kl , B Rk
81. 6% .45 Kurtz " A5 25 L AT . 7 4] DL-
BCL &2 WA ctDNA i & FA L, Hod 5 64
SR K F AR A 2L, B L R Bk, /N, B NE A
PRAE A2 Wi ¥ 47 Js 3 i e 2 U1K, R J5 29 221
2 I DR B R 4 U R JE B0 R A BRI L 7T BE
SZM ct DNA A I B BH M 2% Hoqy 2 ) )5 & Ttk 2
g Horp 1 B o 30 11 40, LR M AU K SF IE
T3 1 B o B IV B, LR R S KT 297 U/L,
FL B2 Wi ctDNA BH 4 11 BH 4 25 I R 437 1 % B
ctDNA BH P 2H 5 % Bel-2/MYC X3 ik H il i3 3%
B F ctDNA P4 (P =0.038) .2 21 [i] At 15 R
FRIE LR 2 R RS T2 E L. Bel-2/MYC W&
ikJE DLBCL &+ FHiEdn i 2 — . fF Bel-2/MYC W
kM DLBCL {2 281 . — 4k R-CHOP F £iRJ7
ARG AE . TRKMNES «tDNA H
PEF A 8 % F R-CHOP % fby7 09 5 30038 77
R WG & BAEAE 2. AW X 38 i DL-
BCL & T 4 N7 R-CHOP J £1by7 )5 #1797
BEPEAY 25 R R W12 B ctDNA BAME4H CR F A
ORR F ¥/ T M4 (42.9% vs 35.5% il
100. 0% vs 93.5%) MHEFFHF KFEITHE X (P =
1. 000, P =1.000), A] B8 5 A 41 %% %1 ¥ I /> A ¢
TEFE TN ] Y, 2 40 PES Fl OS WA 2 % 43t
RN, FARAMFRES KR, IgH VD] EHEW
ctDNA A E A %5 19 B PE R JF HLL B PR R
PN B A SRR A, A7 B T DLBCL
B30 B2 W, 6 HGE FH T I DR e B P B 1T 3 A
PRI XE 2

AEI7 P Y SOTA S AT R O 3 HR 60 1R 4k
I7 IR R AR B AR R T T R ik — 4
M3 DLBCL &M wls A HEEZ L, Hir. ik
P PET/CT ¥ 28 78 DLBCL 4 1 A {8 3
ARYOANT L AH W PET/CT #6219 & A3 i Bl &
FIEPR A E R 2. HIR L PET/CT £ 4 2%
FH & 5%, FLAG 4 S 2 58 1% XU RN AS AT 2200 1) s {1
PR ctDNA K I R BB 56 5 R 5% 1T LA
2R HRA A EN MRS EERR.S
PET/CT AL . 1 ctDNA f4 W  v] fg 56 ELA ¥
TER L A, 38 SR g E F 95 T 1 BF T 4k
126 f5l DLBCL & & T A [F i 89 #F 17 IgH 2 A



« 34

e PR 1L 98 = 2% i 5535 %

VD] HEHERY ctDNA Kl KBl 2t 2 7 BAbyT
J& ctDNA BEIE BR 89 85 A nTREARAS 5 4R G
HERAAF (80. 2% vs 41. 7%, P <0.000 D, 7
WE5E P FHI46 31 B ctDNA PHER B H, F 2 4
JPREALIT G PRI E A ctDNAL 25 5 /R 54. 8% 1Y
BH DNA $ [, 45. 2% 19 B # ctDNA /5 FH 1,
FL# 2 AP RRAEIT I ctDNA 55 B 41 A 55 B 4 i
PRAFAE , A BLBIE 40 & AT B AR S FLIR B &
B KT 2 TPT 3 o0 KU 5, B 86 3R e
2 AT RRALIT IS ctDNA B ME BTG bR $2% 2 AT
FRALIT IS ctDNA Rk A e — 5 B E LR X
R . 2 2R T AR iE R-CHOP J5 % 4kJ7
A AT G AT RBOFAR . CR B 1Y tDNA #% B
AT PR B (90.9% vs 38.9%), 234
Geit 2 (P =0.005) . #2£/5¥112 DLBCL 4% %t
F—4 RCHOP J7 A AIT ORR -2 17
FEALIT IS ctDNA # B i J 35 97 RCE AE 107 0
B, A AR MY CR. S5t —3B0 )2, fE bl
Vi) L B 20 PES FiI OS 3 8 0 T R # B4
(P =0.036 il P=0.030), 18] ctDNA {4l %F
T DLBCL B3 07 2 & BUm P Al HA — % 1 Bl
DA 18 AH E H AR SC B 5T 1 4 T R R B B, 38
Yot 5 22 RS I B R ) F 5k 8k — i .
ZE L Arik . 4112 DLBCL B # ctDNA £ il BH
P F0 ctDNA 4 A B T DLBCL # #if
B2 Wi 3697 32 B B ctDNA Y W A B 7 500
fli DL . HEET NGS /7 sk d B i
% UM N R 2, AR T 5 R ST 8 — A ARG T A 7
K dzE . BT BE AR R 18 2 A A 0 {8, AR i
PR 0 )32 07 FH i i H T?&ﬂ‘lﬁ’ﬁﬁ
JTHGH DL ROt DLBCL e X 41 2 1 i 55 i 8, % 25
AR 22 1 BT 5Ok B — 2 IE tDNA fE DL-
BCL iyl RECH - e 2647 B F 52 8L DLBCL 194>
RALiRyT it — 2 s DLBCL A MBS .
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5% 3k
[1] Jahr S,Hentze H,Englisch S,et al. DNA fragments in
the blood plasma of cancer patients:quantitations and
evidence for their origin from apoptotic and necrotic
cells[J]. Cancer Res,2001,61(4):1659-1665.
[2] Schwarzenbach H, Hoon DS, Pantel K. Cell-free nu-
cleic acids as biomarkers in cancer patients[]]. Nat
Rev Cancer,2011,11(6) :426-437.
[3] Shu Y,Wu X, Tong X,et al. Circulating tumor DNA

mutation profiling by targeted next generation se-
quencing provides guidance for personalized treat-
ments in multiple cancer types[]]. Sci Rep, 2017, 7
(1):583.

[4] Sefrioui D, Beaussire L, Perdrix A,et al. Direct circu-
lating tumor DNA detection from unpurified plasma
using a digital PCR platform[]]. Clin Biochem, 2017,
50(16-17) :963-966.

(5] B FU A, X 4 A7, WM 1 A5 A6 Tk T 98 i i g 3 R
LI I R I ¥ 2 4% 3 . 2020, 33(7) : 517-520.

[6] Roschewski M, Dunleavy K, Pittaluga S, et al. Circu-
lating tumour DNA and CTmonitoring in patients
with untreated diffuse large B-cell lymphoma:a cor-
relativebiomarker study [ J]. Lancet Oncol, 2015, 16
(5):541-549.

(7] T ok, BARAE. 5 VE P A 5 408 L ATG 26 i 9 DNA
B I PR T SCLT T W PR ML 48 27 2% 75, 2020, 33 (4) : 245-
247,252

[8] Sabattini E.Bacci F,Sagramoso C,et al. WHO classi-
fication of tumours of haematopoietic and lymphoid
tissues in 2008: an overview [ ] |. Pathologica, 2010,
102(3) :83-87.

[9] Kwok M,Wu SP,Mo C.et al. Circulating tumor DNA
to monitor therapy for aggressive B-cell lymphomas
[J]. Curr Treat Options Oncol,2016,17(9) :47.

[10] Kurtz DM,Green MR, Bratman SV ,et al. Noninvasive
monitoring of diffuse large B-cell lymphoma by im-
munoglobulin high-throughput sequencing[ ] ]. Blood,
2015,125(24) :3679-3687.

[11] He J.,Wu J,Jiao Y,et al. IgH gene rearrangements as
plasma biomarkers in non-Hodgkin’s lymphoma pa-
tients[ J]. Oncotarget,2011,2(3) :178-185.

[12] T4, HES. 788 K BAIRMKERmIER UG 25 S
SrF WG H R R LT, A i W A R R
2016,37(6) :538-541.

[13] Casasnovas RO, Ysebaert L, Thieblemont C, et al.
FDG-PET-driven consolidation strategy in diffuse
large B-cell lymphoma: final results of a randomized
phase 2 study[J]. Blood,2017,130(11):1315-1326.

[14] Roschewski M, Staudt LM, Wilson WH. Dynamic mo-
nitoring of circulating tumor DNA in non-Hodgkin
lymphomal J]. Blood,2016,127(25) :3127-3132.

[15] Scheijen B, Meijers R, Rijntjes J,et al. Next-generation
sequencing of immunoglobulin gene rearrangements
for clonality assessment: a technical feasibility study
by EuroClonality-NGS[]]. Leukemia, 2019, 33 (9):
2227-2240.

Ok A3 B #1:2021-09-06)



