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Abstract

Introduction: The transformation and distribution of specific T-cell subsets in diffuse large
B-cell lymphoma (DLBCL) patients are connected with disease progression. The role of CD4+T
cell subsets in initiating and regulating anti-lymphoma immune response in vivo remains con-
troversial. Methods: We retrospectively analyzed the clinical data of 31 patients diagnosed with
DLBCL who underwent six cycles of rituximab-cyclophosphamide, doxorubicin, vincristine and
prednisolone (R-CHOP) chemotherapy or more, serving as the first-line therapy. We collected
peripheral blood samples from these patients at diagnosis and post-treatment, and analyzed
the percentages of circulating lymphocyte subsets by quantitative flow cytometry. Results: We
documented a progressive increase of Th1 cells, which was significant at T3, and a decrease of
Th2 and Treg cells which was maintained up to T3 of R-CHOP treatment. Two cycles of treat-
ment have already induced significant growth in the Th1/Th2 ratio and maintained a progres-
sive increase since then. We found a significant correlation between the level of Th1/Th2 ratio
at baseline and T3, and the realization of the complete response (CR). There was a correlation
between the percentage of Thl cells and the realization of the CR, with the cut-off value of
43.09 of Th1 cells. Conclusion: We believe that in newly diagnosed patients, R-CHOP may
change the transformation of Th1/Th2 ratio by inhibiting the amplification of Th2. This analy-
sis showed that the higher Th1/Th2 ratio and the increase of Th1 cells significantly correlated
with the CR achievement, which suggests a strong transformation of T-cell polarization from a
pro- to an anti-tumor T-cell response during treatment.
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1. 5|

DLBCL 238 % 4k E298 (Non Hodgkin’s lymphoma, NHL)#% & WLEIE AL, 29 5 NHL # =202 —[1].
M2 45 [ s 9 i 45 2 (International prognostic index, P14 7 3 2 Y R4 Wr ik} 1) 28 BIHR 2 (Performance
status, PS)X} H:FA, R-CHOP J7 & 1] i 2 12 1 60%~80% & AETER, 5 6 ANEMIN CHOP JA T ML,
6 N EIAR R-CHOP J5 % 5 3 M3% T B 4247 % (Overall survival, 0S) (3 £ OS: 78.1% vs. 67.7%) [2] [3]. K
#5r#) DLBCL & [ fEARHER) R-CHOP 7 RIGia &, REVRIT 7 R Z ] e 2 B 2 O MEvE 1
FFET2, (HZ) 30%0) 538 23 B RMEE Y K E[4]. T Z RSP, TIPS e
SEE TSI 1P VP2 AT REJC IR TN B AN SRS I TS [5]. BRIk, $RZ S HERA 1) R-CHOP YA 97 J 3 (1) il
JE AR I ML VA T HEE LA SR B TS AT OS R B . W AH M AE NHL FR G2 Wil b o 35 2
HIEH . WRERAIE 2 A HE DLBCL 7E P 3R NHL SRS AN R TG R &, X — W8 S0 fF 7k — Wl
[6] FlvRiiiiE T 4RI BRI 405 DLBCL &3 HI TG FIG L R AEAF B ARO[ 7] =M CD8'T 4Hfi /K
Pt v TR A I R 45 SRAROR[8] . Treg TEIbk T8 A i AL AN E Je v (1) 8 LTI A7 AE 4+ [9] . DLBCL
CDA™T 41 )2 & k> 5 NHL & A R S R R A G . 7E3:52 R-CHOP J&77 1) DLBCL &, 2
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I CDA'T MRS TS A R 2 FHKE[10]. SAMM MR TH R y th Thl AW, i Th2
IR 0 = K B -4 FIEA A FR-13, FELE R T AP = A v 5 45 G B b A2[11] . Palma %%
NMEZR], SxFEZAREG, R 1S Mk EL A 1 1 s iR 3 3808 K Th2 4iia[12]. RAEFRATIAH Th2
1A )T BhRs R A2 [13], (HIX 2 CDA™T 40 S #F 1 1E F U 48 76 5P i S8 A AT 90 285 SR b R 3,
Th2 SERELE 375 S P R G o B0 7 JEAE I [14]. NHL &35 Thl A Th2 4 WAL & 2t A KRS T 41D
BEA S R /K P MR B B AL, AR IR ek Thl AT Th2 gEMftitt. &R, Wl
CDA'T 20V FELE 50 LA DI RE P45 7 T R 484k, 7E R-CHOP 897 IR IR R Mk e » 1 1 2 i 1R o ¥ 3 36
#[15] [16]. EPNAMIFFLH R-CHOP J&Y7 X T 40 M A 52 0 1) 22 5738 W 7 USCHR I PR 504 A gk A7 4 G 20 #r
MEZM. RATHE T R-CHOP J&I7 Gtk LA B (38 . thah, FATH B B2 Al i X4 e R
P4l DLBCL B fE5 BT B BLI This Th2 kA0 AR AL & L 5w R AR R . R 45 SR A e, T
PR I TIUS bR B SE A RN A s iR YT, PR R-CHOP AT RIS DLBCL 3 15k
W 2 R A AT

2. ERRA %
2.1, —M¥ER

XA — T E A 7, REE ALK 2= M8 28— R Bt B s i 2>tk . 7E 2019 4F 1 H % 2022 4F 1
HIE, BATVREELT 31 A HHi12 DLBCL B3 MIm R, H b a4E 13 24 & hEfl 18 44 Bk g N brifk:
1)ARHE 2016 HAEIT At 5 T A ZH 2L ER iR 4325, 2H U095 B 4 3 40 4 Uk A 25 B2 Wy DLBCL
2) i > 18 B 3) TEAWIR Z A RIFMEAEMTIRIT: 4) FH 6~8 AWM R-CHOP 4b3E, JEHIA
21 Ko HEBRARAEQHE ™ E AL ONE . FEITECE IED)BEREAT; & B BlN il RGP R A HAm S &
WHER S . ARRF RIS T A S5 B B AE R E .

22. EARE

FECL T DUANI 8] 1, 7E 4 1 DY SR (EDTA) AL B A B Hh SR 4R A1 A I DAAS I vk 2 4 L M2 = TO,
R-CHOP JFUGHT: T1, fEHZMANEIIKIGITE: T2, WAMGITRIGE: T3, NG T4

2.3, RALABAR

FR ) R A B, 84 TruCOUNT % A1 BD Multitest 6 1 TBNK {7 & (BD Biosciences)ill 5 /G
MRELGEMERE . NK S E 2 eI 4asxt vk £ i S 2, 50 pb A MAE=RE FH 6 5 TBNK Ab )2l
FE RIS AR 15 40P I\ 450 pl FACS 2@ 5, | FACSCanto it 40 M (X b FEAE it o X CD4'T
o 4 G IV ) B R, S E Golgi Stop A7£E T, H 50 ng/mL ik i A S5t 2 #5 (Phorbol myristate
acetate, PMA)TE £ 57 S B i in B8 785 2 (1 po/mL) B 72 Fr 64 B/ PBMC 5 /N T 4ifi% 4k )5 Fl PBS
PRI, P ) 7 A0 1 B4 PN Th/Th2/Thl7/Treg R ALRFI &i2E I Yt . e Jo i FACSDiva
4(BD) 7 A ik 7 20 i AR e RIS 4B B . Thi. Th2. Thi7 F1 Treg 445 5 0L CDA™T 4H Rt
ER % S e

2.4. Gt AT

SRV EIME £ AriEZ(SD) AR AL BN Az [ R (IR) & 7R« 383 7 22 70 H (ANOVA) Pl - 241 2 [7]
PRCHIR %57 . 38 Id Spearman FRAH G UG 1E P AN EESE AL B [B] FAH S o PSS ST 28 O v e T
XEXUR t k65 Mann-Whitney U R it 47 UL an REGE AR RE T 2 07 22 R B PR e, JRATTN F 5 7K Ak
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I . {¥F GraphPad Prism 2 6 MEAT St 0d1. A& RIS Z 5 B p <0.05 i€ .
3. R
3.1. BEIRKEHE

ARWFF 31 4 B, Wb A AER 63 %, BEVIINIAY 6~38 M H . M IPIIES> R4, 10 £(32.2%)
BE R IR (P2 0~1), 8 44(25.8%) B 17 N A (VF4 2), 9 44(29.0%) E 38 Bl K1) 73 v XU
(VP4 3), 4 4 (13.0%) EH WA NFRIE(F5r 4~5). Hr, 4 6 LEHEWINIHA PS>2, 25 LB L1
AN PS <2, EAREN 87.1% (27/31), Hrh 12 4 EF1LF] CR. PINEE HIRIKFFEMZ 1 Fis.

Table 1. General clinical information of patients

F* 1 BE-MRIEKZER

HAAE n THRUE 43 H (%)
5 18 58.1
u 13 419
T (D)
>63 42 61.7
<63 26 38.3
Ann Arbor 731
I 31 13 19.1
I 19 27.9
1 12 17.7
AV 24 35.3
IPI V743
0~1 10 32.2
2 8 25.8
3 9 29.0
4~5 4 13.0
PS
PS>2 6 194
PS<2 25 80.6
PR 25 SR
CR 12 38.7
No CR 19 61.3

3.2. R-CHOP j&¥7 DLBCL 2&4ME ik BT BnzSIENR

FATRIL, WEE A 2 N ARG EEE N, e —BMAF(T0ovs T1, p=0.017; TO vs
T3,p =0.001), ELF 6 AN R-CHOP ¥437 JE ik I B (] 1(A)). ik EL40 B 43 505 15 45 LA AR B
RS, HAER T3 M T0 Z RS A R EEE 1(A). TATIER], SR, CD4A'T
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S0 B ) T 40 B AR B BT 3A(TO vs T2, p = 0.013; TO vs T3, p = 0.015) (4] 1(B)). 5 R iGy7 I M LL, CD4*
F1 CD8™T 4 ffa i 21+ $0iZ #i ek /> (CD4: TO vs T1, p = 0.012; TO vs T2, p = 0.003; CD8: TO vs T2, p =
0.007). AR RHKE R, HS5 ToORAE, T3 K2 %K (CD4: TOvs T3, p = 0.014; CD8: TO
vs T3, p = 0.014) (4 1(B)~(C)). T1 iF NK 41 & 4 Lb B 4% TO I 5 5, J SRR R0 A i /K P (TO vs T,
p = 0.004; TO vs T3, p = 0.016) (] 1(D)). Uk4h, FATEKIM Thl. Thi7 48/ H 5 ELAERYT 5 W& TH e,
FHIR Th2. Treg 4HM & 4r LLAEWGIT G BB AR . FF0&, Thl ZHfaA TO B 22.49%FF a3 (IR
14.32%~28.14%), HE#| T3 i H Kk 2] 8 % % 7 (IR 25.85%~42.99%) (p = 0.017) (& 2(A)). Th2 4l
M T2 FFUE B30, HAE T3 BHRREFAE (TO vs T2, p = 0.029; TO vs T3, p = 0.022) (1] 2(B)). /L4 Th17
YA T 43 ELALAE 4 AN 3R 7 395 2 2 19 n (p = 0.016) (141 2(C)), 15 Treg 41 AR AN 7E T3 i &2 2 9% /> (p = 0.035)
(K 2(D)). TR HIE Thl 40015 Th2 40y beA, AT DU BIaf b3k Thl A1 Th2 )84k, X
A5 BRATT B 0% 88 AT AN U A A ) T ST Y o e L TR A R R B Th/Th2 LR 0.51 (Ya Fl
0.32~0.91). FATTH LML R-CHOP JR97 2 A WG Th1/Th2 tUAE 2251, JEAEBE /5 I 8] s PR
FaE K (TOvs T1, p=0.002; TO vs T2, TO vs T3, p < 0.0001) (/4] 3).
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Figure 1. Dynamic changes of Lymphocyte, CD4'T, CD8'T cells and NK cells (all p values were the results of comparison
with TO, *p < 0.05, **p < 0.01)
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Figure 2. Changes of T-cell cytokine in paired peripheral blood samples before and after R-CHOP treatment

& 2. FextshEIMAEAZE R-CHOP S&F7RIE T 4paE FaITk

TAVHT T TO A T3 B Thl B¢ Th2 4R ZE %t Th1/Th2 ELZ T, LAFGE ThU/Thl LR EKS
Thl F1 Th2 4 FI 3840 2 (A1 R (55 2). KRBT E] £ Th1/Th2 ELE R3S N5 Thl Al Th2 4088 7484k
ZIRFEE B MM, X 5ERTHE T T Th/Thl k45 5 DLBCL f4E A XS R [16] [17].
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Figure 3. Longitudinal analysis of the Th1/Th2 ratio from
paired peripheral blood samples before and after R-CHOP
treatment (**p < 0.01, ****p < 0.0001)

[# 3. R-CHOP ;&¥T B fREe Xt 4B MLAE A B Th1/Th2 EL{EYA
B4 7 (**p < 0.01, ****p < 0.0001)

Table 2. Correlation analysis between the Th1/Th2 ratio and Th1 or Th2 cells at TO (A) and T3 (B)
< 2. T0 (A)5 T3 (B)ET Th1/Th2 LS Thi 3¢ Th2 RBAIME XS4

A
TO-Thl TO-Th2 TO-Th1/Th2
TO-Thl 1.000 1.000 0.870
TO-Th2 1.000 1.000 0.870
TO-Th1/Th2 0.870 0.870 1.000
B
T3-Thl T3-Th2 T3-Th1/Th2
T3-Thl 1.000 1.000 0.576
T3-Th2 1.000 1.000 0.576
T3-Th1/Th2 0.576 0.576 1.000

3.3. CDA'T 4Bk AR FAir4 . DLBCL 4 ¥ Fi49r R R IEYS

9T WESE Thl F1 Th2 ()75 5 R-CHOP 1897 Ja Il R 45 R Z 1A 9C &, AR 6 ANva7 8 5 1l
PREGRFRIC T TO A T3 BF ] g1 1) Th1/Th2 LB . BEAE AR WG AT T3 #] ThUTh2 thf i =5 CR SRl 2 IE
FH2S(TO: p = 0.009; T3: p =0.003) (% 3). Kltk, FRATHRYE B & (G IRFHE, EFF PS. IP1 VP4 R4 R,
W55 7 DLBCL 1) Thl. Th2 4Hfufiize il Th1/Th2 Lk, FRA MBS IPI PE4r 201 Th2 40 43t T
IP1 $F42H (F £7 %k 41.66% vs 32.20%; p = 0.044) (& 4(A)). Be4h, BATSERER, PS<2 ) DLBCL &
1 Thl UM L 2 & & T PS 3% > 2 (A% 27.54% vs 20.33%; p = 0.045) (4] 4(B)). M4k, SHok4b
TLRIAN B E AR L, CR B Thl 4 5 75 b 535 T i (h A%k 35.85% vs 23.82%:; p = 0.029) (14 4(C))-

7E 31 % HE AT T 6 4~ R-CHOP JAHA(T3 M) 5, 181 H ROC HiZAIAHN. AUC #4710 HT % B, Thl
I IN S CR I SEILZ [HAFAEAH G, Thl il 5H{E A 43.09% (p = 0.017) (18] 5). ARHEX—lm FHE,
31 L EH N T 44(22.6%) B AN Thl THE4L(Thl > 43.09%), 24 4 (77.4%) 4%\ % Thl FRFE4L(Thl <
43.08%). fEim Thl A, A E# 353545 CR. £ T3, Thl 4iffa 7 thilEid 43.09% 5 Th2 41 ks>
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ZIAAFAE RS (p = 0.001) (% 4). Thl F1 Th2 UMM E 43 . Th1/Th2 fIEL R SRR R AR
L RNZER 7 )% B IR e, RN 2 BE4k G-CSF (Granulocyte colony-stimulating factor, G-CSF)
HA s KU E ], 7E 31 4 3 BB I 52 314D () I e A AL R R R AR 2

Table 3. Modulation of Th1/Th2 ratio and clinical response to R-CHOP

% 3. Th1/Th2 EL{ERYIETS 5 R-CHOP JATTHIIR R ZE R

No CR CR p
N 19 12
% (%) 11 (57.9) 7 (58.3) 0.877
7 (%) 8 (42.1) 5 (41.7)

(AL JER) 57 (39~78) 61.5 (45~75) 0.052
TO-ThU/Th2 (FFh. ) 0.51 (0.32~0.58) 0.51 (0.32~0.91) 0.009
T3-ThUTh2 (FFhi. ) 0.99 (0.59~1.11) 1.03 (0.72~1.23) 0.003
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Figure 4. Comparison of CD4'T cell subsets according to the IPI score, PS and disease outcome grouping in DLBCL pa-

tients

[E 4. DLBCL E£E1RIE IPI 14> PS FRFRELYI ST 2HAY CDA'T (AR I BEEL 5

Table 4. Th2 cells response to R-CHOP according to the 43.09 cut-off of Thl cells at T3
= 4. 1RIB T3 & Thl ZAREAY 43.00 FIE{E, Th2 4AAEXT R-CHOP B RE

T3-Th1 4/
Thil > 43.09 Thl < 43.09 p
N 7 24
T3-Th2 ZHfa(Fhr, ) 30.86 (12.97~51.62) 38.09 (6.96~57.67) 0.001
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Figure 5. Thl and response to treatment. ROC curve analysis
for the optimal cut-off point of the Thl at T3 of R-CHOP

treatment
5. Thl FAxHATTE & RZ . R-CHOP &2 T3 &b Thl H1EI&
H A ROC BAZ SR

4. ¥1ig

R-CHOP ;& HTl DLBCL HHMFRHERIT TR, AT HREEF AR, P2 fhuiyi i
MHEBZFPLENS, NKA T 44 5505 REMEE, @830 COA'T 4R /i 5s . bk R &
H G R NCRAS FNATT J5 Ju s R G E) 112 BRI 2 e TR 2 B A7 i ORGP R B e R 7 3%
(B R 3R [15] [18] [19]. e MEPuis T 40 ve B i 5 3 0 8 bt g e % [20], XAl Re& T
T AIMIERZ . T AR T 4B A k. Faz b, I AR Be s A0 I T ik B 40 e S 7
B APREL T P H7, G 2e s 7 1A 1) R I 9 R 0 P K 88T R 2 (e o e g a2 R SR ATL A R A ST . SR
DLBCL F&# 1 T Ik EL 40 B SV 3 3 A 5 92 093 135 Bl BRI R &5 SR 2 1) (1) 26 SR ATO AN 48 o FESX TR e, FRATTR
DALY A B FE 20 3 3 DLBCL B 41 b k248, CD4". CD8'T 4HMuih 441K, NK 4ifE
ST TEBEANIEYT BAA), R A R A T SIS TS W, R R B R R R AEAE T3,
AT CR HIESE T 4020 B A NK S & 2 BB s, $% o bk 2 4 6 STV 1 6 5o 0 A i 4 e T
PIVE TN TT SR (R P AE T b, B ELAE PPl R-CHOP J5 ¥ (R FH v R A3 B 78 0 WF 7 o

EAMENA T, AT T Thi, Th2. Th17 Al Treg 4K VR 20 bL, &3 R-CHOP
W T 4R M. £ R-CHOP 697 2 MNEIHJE, AN Thi/Th2 Lh &R B2 F 5, X5 Thl F1 Th2 48
MR EA G, RN RPN F: FERMAEE, FERMH Th2 SEAGEE Th A5k
AR R, I HT Th 1 Th2 40 1 5 516 R 45 R 2 826 R, T3 I Th i i & 43 Leis i 43.09%
5 CR MISEILZ [RIAFAEA G . & NI, FRATIZ R E R, CREHM PS < 2 31 Thl 41
R R TR . REX 455, WEERE P VP20 35 10 Th2 400 7 b B2 v T At 4

HAWWF 7R A4 T R-CHOP 677 5 DLBCL 3 Thl A1 Th2 400 WAL h 8251k, #2077 — M e
WL o AE AN RS RE SRR I 7E b, © R0 25 3 Th2 T ANZE 75 S R S vh 1 JE 1E FH [14]. R Th2
YHRA T S R R 2R AR OG, (HIBI 15 S B AU VS E = A A M PR 7 1L-10 Skl s, — LU LS HF
Th2 K FHAREVEA BN 7 IL-4 AR S S g ], G RT R . SRR, 7L A B R
[21] [22] [23] [24] [25]. 25T NHL &3 Th2 4G R S WA R JE# A R . Deghani 55 A [22] 94l T 48
% DLBCL H3 4N MAEAS, A1k LM 4 11 Th2 41 5 4 LE 23 & T 82 B 2 3% . Jones %5 \[26]
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s

~

&, FRAIE

7R T Th2 AR5 WA 114 1) s 55 40 i ge 40 38 5 AN $E vy AR A7 23R 35 AH G . Kurtz 55 N [2713F B B2
YRS IL-4 XS MERZ 2R E NHL B PR vE v, R IR IL-4 KPRIT5 NHL I 5US TE5% . Mori
N[16]47R, fE 19 A ARZIRITH 18 440 T CR AR DLBCL &1, Thl #1 Th1/Th2 HufFl#Eik %) CR
REF PR S AN ThI/Th2 S vl Re e (2 ik Rk e vh R FE R B E A, Thl LR AT ReH B
TR SR

JRUE AT FRBAEAAE — B2 7, (EANTHIRE S S JATH S R — 3. Yin 25 N[28]01 5T 167 Al
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