TAP CHIi NGHIEN ClPU Y HOC

KHAO SAT NONG PO TNF-a VA MOI TWUONG QUAN
VO'I CAC CHi SO BACH CAU TREN CHUOT DIEU TRI KET HOP
U’C CHE PD-1 VA TE BAO CAR-T

Nguyén Thij Hién Hanh, Can Vian Mao va Bui Khidc Cwéng™
Hoc vién Quén y

Muc dich ctia nghién ctru nhdm khéo sat méi twong quan gitra céc chi sb bach céu véi néng dé6 TNF-a cla
liéu phap diéu tri két hop khang thé don dong trc ché PD-1 véi té bao CAR-T trén thuc nghiém. Phuong phap
nghién ctru thue nghiém, tién ctru, can thiép c6 so sénh nhém ching. 60 chudt nhét trdng chia 4 nhém, méi
nhém 15 con gém: nhém chirng, nhém diéu tri té bao CAR-T, nhém didu tri khang thé don dong trc ché PD-1,
nhém diéu tri két hop khéng thé don dong trc ché PD-1 véi té bao CAR-T. Sau diéu trj, theo déi tinh trang toan
thén, xét nghiém céc chi sé bach céu va néng dé TNF-a. Két qua cho thdy éng d6 TNF-a & nhém CAR-T khong
khéc biét so véi nhém cnhimg. Néng d6 TNF-a & nhém khéang thé don dong trc ché PD-1 két hop vaéi té bao
CAR-T tang c6 y nghia théng ké so v6i nhém ching (p < 0,001). Cé méi tvong quan thuén gitka néng dé TNF-a
va sé luong tuyét déi bach cdu mono & nhém diéu tri khéang thé don dong trc ché PD-1 két hop vaéi té bao CAR-T
(r=0,578 ; p < 0,05). Qua nghién ctru, ching t6i nhan théy két hop diéu tri trc ché PD-1 v&i té bao CAR-T lam
tdng ndng dé TNF-a trén chuét va cé méi twong quan thuén gitka ndbng d6 TNF-a va sé lwong bach céu mono.

Tir khéa: CAR-T, PD-1, chi s6 bach cau, TNF-a.

I. DAT VAN PE

Lo xé& mi la m6t nhdm bénh mau ac tinh, cé
ty & t&r vong cao lién quan dén viéc san xuét
qua nhiéu bach ciu chuwa trudng thanh hodc
bat thwong. Céac té bao bach cau bét thuwdng
nay sé lan &t cac té bao mau khée manh trong
ty xwong, gay suy gidm sb lwgng va chét
lwong cac té bao bach cau, t& bao hdng ciu
va tiéu ciu khée manh lam anh huéng nghiém
trong dén strc khée bénh nhan.' Hoa tri liéu la
phwong phap diéu tri lo x& mi phd bién nhét &
nuwéc ta hién nay. Tuy nhién, hiéu qua diéu tri
cta phwong phap nay con han ché, cac bénh
nhan sau khi diéu tri theo phwong phap nay
sé khéng thé Iui bénh hoan toan va ty 1é tai
phat cao. Khi d6, ghép té bao gbc tao mau la
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lwa chon duy nhat, nhwng phwong phap nay
gap nhiéu khé khan nhw tim kiém mau té bao
gbc hoa hop HLA, k¥ thuat phire tap va chi phi
tdn kém. Gan day, liéu phap CAR-T duoc phat
trién, danh gia va ghi nhan cac két qua kha
quan. Liéu phap té bao CAR-T hwéng dich
la thu thé CD19 c6 nhiéu két qua dang khich
I& trong diéu tri lo x& mi cp dong lympho.
Nguyén tac cla liéu phap té bao CAR-T trong
diéu tri ung thw la nhdm tao ra cac té bao T
mang cac thu thé kham nhan tao cé kha ning
nhan biét cac khang nguyén dac hiéu trén bé
mat t& bao ung thw tlr d6 kich hoat kha nang
phan giai té bao ung thu cta té bao T.2 Dac
biét, té bao CAR-T c6 thé ty tang sinh va tén tai
lau dai trong co thé dé diét cac té bao ung thw
tai phat - mot trong nhirng nguyén nhan chinh
khién diéu trj that bai. Co quan thwc pham va
dwoc phdm Hoa Ky (FDA) da cap phép cho 2
dang diéu tri st dung té bao CAR-T la Kymriah
(Novartis) cho diéu tri bénh lo' x& mi cap dong
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lympho & tré em va Yescarta (Kite Pharma) cho
cac bénh u lympho khéng Hodgkin (NHL) &
nguoi I6n vao nam 2017. Sau d6, FDA tiép tuc
cép phép cho liéu phap té bao CAR-T Kymrial
(Novatis) cho diéu tri NHL trén nguwdi Ién vao
thang 5/2018.3 Ké tlr thang 10 nam 2021, c6
bdn san phdm CAR-T hién da dwoc phé duyét
danh cho bénh NHL, hai s&n phdm danh cho
bénh bach cdu nguyén bao lympho cép tinh
té bao B (B-ALL) va moét s&n phdm danh cho
bénh da u tay (MM). Nhiéu loai khac hién dang
trong qua trinh phat trién I1am sang cho nhirng
bénh nay va cac khéi u ac tinh khac.* Véi hiéu
qué khang ung thw &n tuwong, liéu phap CAR-T
can dwoc nghién clru, phat trién tai trng co s&
y té dé wng dung rong rai va dua lai lgi ich cho
bénh nhan. Bén canh d6, phong téa PD-1 la
mét liéu phap mién dich giup tang cwéng hiéu
qua cua lieu phap CAR-T. Viéc két hop liéu
phap té bao CAR-T v&i khang thé don dong e
ché PD-1 c6 tiém nang duwa lai hiéu qua diéu
tri 4n tbt, c6 thé nang cao chirc nang CAR-T
va & mot mirc d6 nao do, cai thién tién lwvong
va hiéu qua.® Mac du, hiéu qua diéu trji cda liéu
phap CAR-T rat rd rang va da dwoc cap phép
trén thé gisi, viéc ng dung liéu phap nay &
Viét Nam chwa kha thi do gia thanh cao va yéu
cau phai chuan bi nhiéu ky thuat, trang thiét bi
mé&i. Danh gia doc tinh cla t& bao CAR-T sau
tao lap trong phong thi nghiém la can thiét dé
dinh huwéng danh gia cac tac dung tiép theo.®
Trong d6, tac dung thic day viém trong dap
&ng viém hé thdng la mét trong nhirng van dé
khi phat trién va &ng dung liéu phap CAR-T.
Do d6, chung téi tién hanh nghién ctu nay
nhadm danh gia méi twong quan gitra cac chi
sb bach cau v&i ndng dd TNF-a cla liéu phap
diéu tri két hop khang thé don dong &c ché
PD-1 v&i té bao CAR-T trén thwc nghiém dé co6
co s& cho viéc phat trién kj thuat nay va (ng
dung trong diéu trj o x& mi trén nguoi.

Il. DOl TVONG VA PHUONG PHAP
1. Déi twong

Chuét nhét trdng du tiéu chuan thi nghiém,
can nang 30g * 5g, sé lwong 60 con.

Nguyén vat liéu nghién ciru

- Khang thé don dong (rc ché PD-1 duwoc
nhap khdu t» My dwdi tén thwong mai la
Keytruda (Ma ATC:L01XC18) ham lwgng 25
mg/ml.

- Té bao CAR-T CD19+ (s&n pham cla dé
tai ma s6 KC 10.39/16-20).

- Cac loai méi trwdng nudi cdy té bao:
TexMACS, RPMI pha vé&i 10% dung dich FBS
(fetal bovin serum) huyét thanh bao thai bo va
1% khang sinh penicillin, streptomycin.

- Céc loai vat tw tiéu hao cho nudi cay té
bao: Bia va chai nudi cay té bao cac kich thudc
(Chai T75, T25; Bia 10cm, 6¢cm, 6 giéng, 12
giéng, 24 giéng). Ong falcon céc kich c& khac
nhau (50ml, 15ml). Dau coén, eppendorf, loc vi
khuén 0,45 pm (ATCC, Hoa Ky) va mét s dung
cu tiéu hao khac.

- Hé théng phong thi nghiém sach dam bao
tiéu chuan phuc vu nudi cay t& bao, kinh hién
vi soi nguoc, ti &m CO,, may ly tam, ti mat
4°C, ta -20°C, ta -80°C, binh bdo quan ch(ra
Nito’ 16ng.

- May xét nghiém huyét hoc Sysmex XN1000
(Nhat Ban).

- Bo kit ELISA dinh lwong néng d6 TNF-a
(Ma MBS2500421) clta hang MyBioSource.
Gidi han phat hién: 31,25 - 2000 pg/mL.

2. Phwong phap

Thiét ké nghién ciru

Nghién cru dwoc tién hanh theo phuwong
phap thyc nghiém, tién clru. Nghién ctu can
thiép c6 so sanh véi nhém chirng.

Nghién ciru tién hanh trén chuét nhat trang,
chia lam 4 nhém:
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- Nhém chirng (nhédm 1, n = 15): chudt dwoc
tiém dwong phuc mac 0,1 ml PBS/con + dwdng
tinh mach duéi 0,1 ml PBS/con.

- Nhém CAR-T (nhém 2, n = 15): chudt dwoc
tiém dwdng phic mac 10° té bao CAR-T/0,1 ml/
con + 0,1 ml PBS/con dwdng tinh mach dubi.

- Nhém PD-1 (nhém 3, n = 15): chuét duoc
tiém dwdng phdc mac 0,1 ml PBS/con + khang
thé don dong trc ché PD-1 (250ug)/0,1 ml/con
dwong tinh mach duéi.

- Nhém CAR-T + PD-1(nhém 4, n = 15):
chuét duwoc tiém dwdng phic mac 106 té bao
CAR-T/0,1 ml/con + khang thé don dong rc ché
PD-1 (250ug)/0,1 mi/con dwong tinh mach dudi.

Cdc chi tiéu theo dobi trong nghién ciru:

- Tinh trang chung ctia chuét.

- Xét nghiém céc chi s6: sb lwong bach cau,
sb lwong va ty 1& phan trdm cac thanh phan
bach cau.

- Pinh lwgng ndng dd cytokin TNF-a trong
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huyét thanh chudt & cac nhém theo nguyén ly
mién dich ELISA kep. Quy trinh xét nghiém ban
tw dong, tuan tha cac budc theo huwéng dan
clia nha san xuét (MyBioSource).

Cac chi sb dwoc kiém tra & cac thoi diém
sau 4 tuan diéu tri t& bao CAR-T va khang thé
don dong trc ché PD-1.

X ly théng ké

So sanh trung binh cla cac nhém béng
phan tich phwong sai ANOVA mét chiéu néu s6
liéu phan bé chuén va phan tich Kruskal-Wallis
néu phan bé khéng chuan. So sanh trung binh
clia 2 nhém doc lap khong tuan theo phan phébi
chuén bang phan tich Mann-Whitney U. Twong
quan gitra hai bién dinh lwong khéng tuan theo
phan phdi chuadn dwoc phan tich bdi twong
quan Spearman. X ly s6 liéu nghién ctvu bang
phan mém SPSS 20.0. Sw khac biét ¢ y nghia
thdng ké khi p < 0,05.

Ill. KET QUA

Nhém PD-1
Nhém

Nhém CAR-T + PD-1

Bach cau doan trung tinh (p > 0,05)

m Bach cau mono (p > 0,05)

Biéu d6 1. Ti lé tang bach cau cta cac nhém nghién clru

Sau 4 tuan tiém té bao CAR-T va khang thé
don dong &c ché PD-1 cac chi sb sb luwong
bach cau, sé lwong bach cau doan trung tinh,
sb lwong bach cau lympho va sé lwong bach
cdu mono & cac nhom nghién ctru duoc so

sanh v&i bao cao vé thong sd huyét hoc trén
chuét khée manh cia Ed Wilson Santos va
cdng s nam 2016 khdéng théy co s khac biét
vé ty 1é chudt co6 sb lwong bach ciu, cac thanh
phan bach ciu ting gitra cac nhém nghién ctru
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(p > 0,05).” Th&r nghiém ctia chung t6i chi ra
rang, cac liéu phap don va két hop ctia CAR-T

TAP CHI NGHIEN ClPU Y HOC

véi khang thé don dong &c ché PD-1 khdng
lam bién dbi cac chi s bach cau trén chuot.

Bang 1. Nong dé cytokin TNF-a cia cac nhém nghién ctru

TNF-a (pg/mL)

Chi sé n
Trung vi (T phan vi)
Nhém 1 15 127,29
(chirng) (110,26 - 185,68)
Nhom 2 15 183,58
(CAR-T) (117,76 - 255,48)
Nhom 3 15 83,22
(PD-1) (74,62 - 226,50)
Nhém 4 15 383,76
(CAR-T+PD-1) (278,30 - 418,89)
p,,>0,05
p,,>0,05
p* p,, <0,001
p,, < 0,001
p,, <0,001

*Mann-Whitney U test

Sau 4 tuan diéu tri cho thy c6 sw khac biét
c6 y nghia théng ké gitra ndng d6 TNF-a gitra
nhom két hop v&i nhdm chirng, nhém don liéu
phap t& bao CAR-T va nhém khang thé don
dong trc ché PD-1. Pon liéu phap CAR-T va
khang thé khang PD-1 khong thay déi néng do
cytokin TNF-a, so v&i nhém chirng. Tuy nhién,

liu phap két hop CAR-T va khang thé khang
PD-1 lam gia tdng dang ké néng dd TNF- a, so
v&i nhdm ching va nhom diéu tri don liéu phap
(p < 0,001). K&t qua clia chung t6i chi ra rang,
két hop CAR-T va khang thé khang PD-1 lam
tang néng do TNF-a.

Bang 2. Twong quan gilra cac chi s6 bach cau véi nong dd TNF-a & cac nhém nghién ciru

Nhém
Chi sé Nhoém 1 Nhoém 2 Nhém 3 Nhom 4
1
(chtrng, n =15) (CAR-T,n=15) (PD-1,n=15) (CAR-T+PD-1,n=15)
r* p* r* p* re p* r* p*
Sé lwong
N -0,25 >0,05 0,295 >0,05 0,211 >0,05 0,005 > 0,05
bach cau (G/l)
S| BC d
OLoNgEL oA 4064 >0,05 0002 >005 0432 >005 0244  >0,05
trung tinh (G/1)
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Nhém
Chi s Nhém 1 Nhém 2 Nhém 3 Nhém 4
|
(chirng, n =15) (CAR-T,n=15) (PD-1,n=15) (CAR-T+PD-1,n =15)
r* p* r* p* r* p* r* p*
Ty |é phan tram BC
) 0,084 >0,05 -0,154 >0,05 0,216 >0,05 -0,104 > 0,05
doan trung tinh (%)
Sé lwong BC
0,37 >0,056 0236 >005 014 >0,05 0,054 > 0,05
lympho (G/l)
Ty 1& phan tram BC
ylephantam®B 5 0es >0,05 0,154 >005 -0,03 >005 0077  >0,05
lympho (%)
Sé lwong BC
0,334 >005 0,01 >0,05 01104 >005 0,578 <0,05
mono (G/1)
Ty |é phan tram BC
-0,284 >005 -0,122 >0,05 0,469 >0,05 0,407 > 0,05

mono (%)

*Twong quan Spearman

Bang 2 cho thay khéng c6 méi twong quan
gitra cac chi sb sb lwong bach cau, sb lvgng va
ty 1& phan tram cac thanh phan bach cau (bach
cau doan trung tinh, bach ciu lympho, bach cau
mono) vé&i ndng dd TNF-a ctia nhém ching. Tuy
nhién, c6 méi twong quan thuan gitra sé lvong
bach cau mono va ndng d6 TNF-a & nhém diéu
tri két hop CAR-T v&i khang thé don dong e
ché PD-1 (r = 0,578; p < 0,05).

IV. BAN LUAN

Liéu phap té bao CAR-T la mét phwong
phap diéu tri ung thw m&i hién nay, cé hiéu qua
diéu tri tot va cé kha ndng &c ché nhiéu loai ung
thw trong hé thdng tao mau.

Hién nay, da c6 nhiéu thé hé té bao CAR-T
dwoc nghién ciru va dang phat trién dé& (rng
dung trén lam sang. Tuy nhién, bén canh hiéu
qua diéu tri ctia né thi van dé dang lo ngai la
héi chirng gidi phong cytokine (CRS) va nhiém
doc than kinh do té bao CAR-T gay ra. Boc tinh
la vAn dé quan can danh gia kj trwdc khi ng
liéu phap diéu tri m&i, khéng ngoai trir CAR-T.89
Danh gia déc tinh trén mo6 hinh thyc nghiém la

cau nbi bat budc tir danh gia in vitro sang thir
nghiém lam sang. Nghién ctru cla ching toi
danh gia tac dong gay viém cua liéu phap diéu
tri thong qua xét nghiém cong thirc mau (chi sb
s6 lwong bach cau, cac thanh phan bach cau)
va ndng dd cytokine tién viem TNF-a.

Hoi chirng gidi phong cytokin gdm c6 nhirng
biéu hién nhw: sbt, ha huyét ap, thiéu oxy, rdi
loan chirc ndng co quan, gidm bach cau, rdi
loan déng mau va téng bach ciu lympho.® Qua
nghién clru va danh gia, chung téi thay co sw
twong dwong gitra cac chi sb bach ciu trén
chudt gitra cac nhdém chivng, diéu tri bang té
bao CAR-T, diéu tri khang thé don dong trc ché
PD-1, nhém diéu tri phdi hop CAR-T va khang
thé don dong trc ché PD-1. Céac chi sb sb lvong
bach cau, sé lwong bach cau doan trung tinh,
sb lwong bach ciu lympho va sb lwong bach
cau mono & cac nhém nghién clru dwoc so
sanh v&i bao céo vé thong sd huyét hoc trén
chudt khée manh cia Ed Wilson Santos va
cdng sw nam 2016 khong thay coé suw khac biét
vé ty 1é chudt co sb lwong bach ciu, cac thanh
phan bach cau téng gitra cac nhém nghién ctru
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(p > 0,05).” Két qua tng hd sw an toan cla liéu
phap CAR-T tw phat trién cta chung toi trén hé
thdng bach ciu.

TNF-a la mét trong nhitng cytokin chi diém
viém trong co thé. Phan &ng viém duoc khdi
phat va diéu hoa bdi cytokine viém trong dé c6
TNF-a." D& chdng lai cac té bao ung thw bang
diéu tri liéu phap mién dich két hop véi kich hoat
cac té bao T c6 thé xay ra hoi chirng giai phong
cytokine. Céac liéu phap nay sé kich hoat mét
phan (rng viém mién dich qua mirc do gidi phong
cac cytokine. DPanh gia clia ching téi khong ghi
nhan sy khac biét néng d6 TNF-a huyét twong &
nhém chuét diéu tri don liéu phap bang CAR-T
hoac khang thé khang PD-1, goi y sy an toan
clia t& bao CAR-T dwoc phat trién trong labo
nghién ctru cla chang tdi. Tuy nhién, diéu tri
phdi hop CAR-T va khang thé khang PD-1 gay
tang ndng d6 TNF-a so véi cac nhém chirng va
diéu tri don liéu phap. Két qua goi y vé nguy co
xay ra héi chirng gidi phdng cytokine qua mic
khi &ng dung liéu phap mién dich két hop kich
hoat cac té bao T va khang thé khang PD-1.

Nghién ctru clia chung téi cling cho thay c6
méi twong quan thuan gitra ndng d6 TNF-a va
s6 lwgng bach cdu mono & nhém chuét tiém
két hop CAR-T két hop v&i PD-1 (r = 0,578;
p < 0,05). TNF-a dwoc san xuét bdi nhiéu loai
té bao khac nhau bao gdm dai thuc bao, bach
cau don nhan, bach cu trung tinh, t& bao T
va té bao NK." Bén canh do, sy hoat hoa té
bao T dan dén viéc giai phong TNF-a gay kich
hoat hé théng bach ciu don nhan/dai thwc bao
va lién quan dén sw trdm trong clia héi chirng
gidi phong cytokine cip. T& ngay thr 1 dén
14 ngay sau khi truyén t& bao CAR-T cé thé
xuét hién hoi chirng nay va né cé thé kéo dai
tr 1 dén 10 ngay." Tuy nhién, theo ddi sau qua
trinh diéu tri 4 tuan thi toan bd chudt trong cac
nhém nghién cru cGa ching t6i van an uéng,
van dong nhanh nhen binh thwdng, 16ng muwot,

mat trong, hau mon khd. Didu nay chirng té sw
dung két hop CAR-T va khang thé don dong trc
ché PD-1 véi liéu lwong trong thi nghiém nay
chwa gay nén nhirng phan &ng trdm trong véi
dbi twong nghién ciru.

V. KET LUAN

Nghién ctru clia chuing t6i cho thay két hop
diéu tri khang thé don dong trc ché PD-1 v&i té
bao CAR-T lam tang n6ng dé TNF-a trén chudt
va c¢6 mdi twong quan thuan gitva sé lwong
bach cidu mono v&i ndng d TNF-a & nhém
diéu tri két hop CAR-T véi khang thé don dong
trc ché PD-1.

TAI LIEU THAM KHAO

1. Davis AS, Viera AJ, Mead MD. Leukemia:
an overview for primary care. American family
physician. May 1 2014; 89(9): 731-8.

2. Srivastava S, Riddell SR. Engineering
CAR-T cells: Design concepts. Trends in
immunology. Aug 2015; 36(8): 494-502.
doi:10.1016/}.it.2015.06.004.

3. Yip A, Webster RM. The market for
chimeric antigen receptor T cell therapies.
Nature reviews Drug discovery. Mar 2018;
17(3): 161-162. doi:10.1038/nrd.2017.266.

4. Sengsayadeth S, Savani BN, Oluwole
O, Dholaria B. Overview of approved CAR-T
therapies, ongoing clinical trials, and its impact
on clinical practice. EJHaem. Jan 2022; 3(Suppl
1): 6-10. doi:10.1002/jha2.338.

5. Song W, Zhang M. Use of CAR-T cell
therapy, PD-1 blockade, and their combination
for the treatment of hematological malignancies.
Clinical immunology (Orlando, Fla). May 2020;
214: 108382. doi:10.1016/j.clim.2020.108382.

6. Nguyen HH, Bui KC, Nguyen TML,
et al. The safety of CAR-T cells and PD-1
antibody combination on an experimental
model. Biochemical and biophysical research

TCNCYH 175 (02) - 2024

169



TAP CHIi NGHIEN ClPU Y HOC

communications. Mar 15 2023; 649: 25-31.
doi:10.1016/j.bbrc.2023.01.096.

7. Santos EW, Oliveira DCd, Hastreiter A,
et al. Hematological and biochemical reference
values for C57BL/6, Swiss Webster and
BALB/c mice. Brazilian Journal of Veterinary
Research and Animal Science. 06/17 2016;
53(2): 138-145. doi:10.11606/issn.1678-4456.
v53i2p138-145.

8. Brudno JN, Kochenderfer JN. Recent
advances in CAR T-cell toxicity: Mechanisms,
manifestations and management. Blood
reviews. Mar 2019; 34: 45-55. doi:10.1016/].
blre.2018.11.002.

9. Chou CK, Turtle CJ. Assessment and
management of cytokine release syndrome
and neurotoxicity following CD19 CAR-T cell
therapy. Expert opinion on biological therapy.
Jun 2020; 20(6): 653-664. doi:10.1080/147125
98.2020.1729735.

10. Kaur S, Bansal Y, Kumar R, Bansal

G. A panoramic review of IL-6: Structure,
pathophysiological roles and inhibitors.
Bioorganic & medicinal chemistry. Mar 1 2020;
28(5): 115327. doi:10.1016/j.bmc.2020.115327.

11. EI-Tahan RR, Ghoneim AM, El-Mashad
N. TNF-a gene polymorphisms and expression.
SpringerPlus. 2016/09/07 2016; 5(1): 1508.
doi:10.1186/s40064-016-3197-y.

12. Yakoub-Agha |, Moreau AS, Ahmad |, et
al. Management of cytokine release syndrome
in adult and pediatric patients undergoing
CAR-T cell therapy for hematological
malignancies: Recommendation of the French
Society of Bone Marrow and cellular Therapy
(SFGM-TC). Bulletin du cancer. Jan 2019;
106(1s): S102-s109. Prise en charge pratique
du syndrome de relargage des cytokines (CRS)
post-CAR-T cells chez l'adulte et I'enfant:
recommandation de la Société francophone
de greffe de moelle et de thérapie cellulaire
(SFGM-TC). doi:10.1016/j.bulcan.2018.12.001.

170

TCNCYH 175 (02) - 2024



TAP CHI NGHIEN ClPU Y HOC

Summary

SURVEY OF TNF-a CONCENTRATION AND ITS CORRELATION
WITH LEUKOCYTE INDICATORS IN MICE TREATED
WITH ANTI-PD-1 MONOCLONAL ANTIBODY
AND CAR-T CELLS COMBINATION

The purpose of the study is to evaluate the correlation between leukocyte indices and TNF-a
levels of combination therapy of monoclonal antibody that inhibits PD-1 with CAR-T cells in the
experimental animal models. We conducted an experimental, prospective, interventional study with
a control group. 60 white mice were divided into 4 groups, each group of 15 animals including a
control group, CAR-T cell treatment group, PD-1 inhibitor monoclonal antibody treatment group, and
PD-1 combined with CAR-T cells group. After treatment, all mice were monitored for whole body
condition. Their white blood cell indices and TNF-a levels were measured. TNF-a concentration
in the CAR-T group was not different from the control group. TNF-a levels in the PD-1 inhibitor
monoclonal antibody combined with CAR-T cells increased statistically significantly compared to
the control group (p < 0.001). There is a positive correlation between TNF-a concentration and the
absolute number of monocytes in the treatment group of monoclonal antibody that inhibits PD-1
combined with CAR-T cells (r = 0.578; p < 0.05 ). Through this research, we found that combining
anti-PD-1 monoclonal antibodies with CAR-T cells increased TNF-a levels in mice and there was a
positive correlation between TNF-a concentration and monocyte count.

Keywords: CAR-T, PD-1, white blood cell indices, TNF-a.
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