VIETNAM MEDICAL JOURNAL N°2 - MARCH - 2021

tr cdp II tr@ xudng. Su khac biét cé y nghia
théng ké (OR=2,226; CI: 1,395-3,552, P = 0,001).

IV. BAN LUAN

O nghién cltu nay ching tdi thay réng khong
¢ mdi lién quan giita tudi, nghé nghiép, va ndi
song vdi ki€n thic cham soc clia ba me vdi cac
chi s6 lan lugt la (OR =1,455; CI: 0,717-2,954;
P=0,299), (OR=1,012; CI: 0,784-1,308; P=0,925),
(OR=0,364; CI: 0,106- 1,246; P=0,107).

Két qua tir bang 5 cho thay trinh d6 hoc van
clia ba me co lién quan dén kién thic cham soc
sau sinh cla ba me. Vé trinh d6 hoc van cac ba
me co trinh d6 hoc van tur trung cdp/ cao dang,
dai hoc cd cd hoi dat kién thic chdm sdc sau
sinh gdp 2,2 lan cac ba me cd trinh dé hoc van
tr cap II trd xubng. Su khac biét co y nghia
thong ké (OR=2,226; CI: 1,395 - 3,552;
P=0,001). Khac vd&i nghién clu cla Pham
Phuong Lan ndm 2011 [6].

Mdc du khéng ¢ mdi tudgng dong véi nghién
ctu trudce day, két qua cua nghién clu nay ciing
ly gidi la ¢ thé 1a trinh d& hoc van cang cao thi
cac ba me cang c6 nhiéu kién thirc cham sdc sirc
khoe cho ban than va cho tré sa sinh ctia ho, va
hd cling c6 nhiéu cd hdi d€ nhan dugc cac kién
thirc han so vdi nhitng ba me c6 trinh d6 hoc
van thap han.

V. KET LUAN

Khong c6 mdi lién quan gitta tudi, nghé
nghiép, va ngi séng vai kién thirc cham soc cua
ba me véi cac chi s6 lan lugt la (OR =1,455; CI:
0,717-2,954; P=0,299), (OR=1,012; CI: 0,784-
1,308; P=0,925), (OR=0,364; CI: 0,106- 1,246;
P=0,107).

Vé trinh d6 hoc van cac ba me cb trinh do
hoc van tir trung cdp/ cao dang, dai hoc c6 ca
hoi dat kién thic cham soc sau sinh gap 2,2 lan
cac ba me cd trinh d0 hoc van tUr cap II tré
xuéng. Su khac biét c6 y nghia thong ké
(OR=2,226; CI: 1,395-3,552; P=0,001).
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’ PANH GIA TAC DUNG PHU
CUA TE BAO CAR-T TREN PONG VAT THU’C NGHIEM
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Muc tiéu: Danh gia tac dung phu cua té bao CAR-
T trén dong vat thuc nghiém. DG6i tugng va phuaong
phap: Chu6t nhat trang dugc tiém dudng phuc mac
liéu duy nhat 5x105, 106 va 5x106 t&€ bao CAR- T/chudt
G nhom nghién clfu va 108 té€ bao PBMC/chudt & nhdm
chirng. Sau tiém, theo dGi tinh trang toan than, danh
gia chdc phan tao mau, anh hudng chic ndng gan,
than va su thay doi nong do cac cytokine IL2, IL6,
TNF-a trong huyét thanh chudt bang ky thudt ELISA.
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Két qua: Trong lugng chudt, cac xét nghiém danh gia
chifc phan tao mau, anh huédng chirc nang gan, than
va nong do cac cytokine IL2, IL6, TNF-a trong huyét
thanh chubt ¢ cd 3 nhom tiém CAR-T vdi liéu khac
nhau khéng cé su khac biét c6 y nghia so vai 106 chiing
(p>0,05). Két luan: T€ bao CAR-T khong gay tac dung
phu trén dong vat thuc nghiém sau 4 tuan theo doi.
Tur khoa: CAR-T, tac dung phu, cytokine

SUMMARY
EVALUATING THE SIDE EFFECTS OF CAR-T
CELLS ON EXPERIMENTAL ANIMALS
Objectives: This study aims to evaluate of side
effects of CAR-T cells on experimental animals.
Methods: Mice are injected a single doses of 5x10°,
10% and 5x106 CAR-T cell in the study group and 10°
PBMC cell into the peritoneal cavity. Animals were
weighed and given health assessments every day.
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Evaluating the hematopoietic function, liver function,
kidney function and change the concentration of
cytokines IL2, IL6, TNF-a in mouse serum by ELISA
technique. Results: Weight, hematopoietic function,
liver function, kidney function and concentrations of
cytokines IL2, IL6, and TNF-a in all 3 groups injected
CAR-T at doses differences had no significant
difference compared to the control group (p> 0.05).
Conclusion: CAR-T did not cause side effects in
experimental animals 4 weeks after treatment.
Keywords: CAR-T cell, side effects, cytokines

I. DAT VAN DE

Bénh bach cau nguyén bao lympho cap tinh
(ALL, Bénh bach cau cap dong lympho, L xé mi
cap dong lympho) la mot trong nhitng bénh ung
thu phé bién nhat & tré em trén thé gidi, chiém
khoang 75% tat ca cac loai ung thu mau [1].
ALL xudt hién khi qua trinh tao t€ bao mau trong
tly xuong bi bién ddi, tao ra cac t& bao bach cau
bat thudng, ac tinh. Theo thong ké trén thé gidi,
ty 1& mdc ALL hang nam khoang 1 dén 4
ca/100.000 dan tuy vao vung dia ly trong do ty
Ié mac méi clia ALL gdp nhiéu nhat & Ia tudi tir
2-5 tu6i [2]. Diéu tri bénh ALL Ia nhdm tiéu diét
cac t€ bao bach cau ac tinh va phuc hoi tuy
xuong trg lai binh thudng. Liéu phap diéu tri chu
yéu hién dugc st dung cho ALL la hoa tri liéy,
thudng chia thanh 3 giai doan: cam (ng, cung
c6 va duy tri. Han ché cla céc liéu phap hda tri
liéu la hau nhu khong cé kha nang chita khéi
bénh hoan toan ma chi hudng dén thuyén giam
toan phan dé cé thé dugc diéu tri ti€p bang liéu
phap ghép té bao goc dong loai. Tuy nhién, ty Ié
thuyén gidm toan phan theo dudng hudng diéu
tri nay cling khong cao, chi dat t6i da 20% &
ngudi trudng thanh [3]. Liéu phap mién dich st
dung t& bao T mang thu thé nhan tao CAR
(Chimeric antigen receptors) la mot hudng ti€p
can mdi. Nguyén tac cta liéu phap CAR-T trong
diéu tri ung thu la nham tao ra cac t€ bao T
mang cac thu thé nhan tao cé kha n&ng nhan
biét cac khang nguyén dac hiéu trén bé mat té
bao ung thu tir dé kich hoat kha nang phan giai
té bao ung thu cua té bao T. Nam 2017, cd quan
thuc phdm va dugc phdm hoa ky (FDA) da cap
phép cho 2 dang diéu tri s’ dung CAR-T la
Kymriah ctia hang Novartis cho diéu tri bénh
bach cau lympho cdp & tré em va Yescarta cla
hang Kite Pharma cho cac bénh lymphoma
khéng phai Hodgkin & ngudi Ién.

Tuy nhién, & Viét Nam chua 'ng dung liéu
phép t& bao CAR-T dé diéu tri ung thu ndi chung
va ALL ndi riéng. Do do, ching tbi ti€n hanh
nghién clfu ’ng dung liéu phap té€ bao CAR-T
trong diéu tri bach cau nguyén bao lympho cap.

1. DOI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. BGi tugng, vat liéu nghién ciru
2.1.1. BGi tugng nghién ciru
- Chubt nhat, 16ng trang, can nang 25g + 5g,

do Trung tam dobng vat Hoc vién Quan y cung

cép du tiéu chudn thi nghiém. S6 lugng 24 con.

- Té bao CAR-T (san phdm cla dé tai KC
10.39/16-20) vdi liéu lugng: 5x10°; 10° va 5x10°8
té bao/chudt.

- Té bao PBMC ndng d6 108 lam nhém ching.

2.1.2. Nguyén vat liéu nghién ciru

- M0i truGng nudi cay té€ bao ung thu RPMI
RPMI-1640, huyét thanh bao thai bo (FBS = fetal
bovin serum) 10%; dung dich penicillin va
streptomycin  1%; trypsin-EDTA  (Invitrogen
GmbH, Karlsruhe, Cong hoa Lién bang burc).

- BO kit ELISA dinh Iugng IL1, IL6 dudc cung
cap bdi Thermo Fisher Scientific

- Kit dinh lugng cdc enzym va chét chuyén
héa trong mau: Urea/bun-color, Creatinine,
Aspartate minotransferase (AST/GOT), Alanine
Aminotransferase  (ALT/GPT), cla  Hang
Biosystems/ Tay Ban Nha.

- Dung dich xét nghiém mau hda chat
Swelab, Hang Swelab, Thuy Pién

- Cac hoa chat xét nghiém va lam tiéu ban
mo bénh hoc

- May Sinh hda ban tu dong BTS 350, hang
Biosystem, Tay Ban Nha, San xuat nam 2014.

- May phan tich huyét hoc Swelab Alpha,
Hang Swelab, Thuy Dién, San xuat ndm 2014

- Can phan tich cua Nhat.

- Cac vat tu tiéu hao can thiét phuc vu cho
nuoi cay té€ bao: Chai nudi cay té bao, pipet, chai
dung mdi trudng, loc vi khudn 0,45 pm (ATCC,
Hoa Ky).

- Hé thong phong thi nghiém phuc vu nudi
céy t& bao: Phong sach, ti dm CO2, kinh hién vi
soi ngugc, may ly tam, ta mat 4°C, ti am - 20°C,
- 80°C, binh ch(ra Nitg long.

2.2. Phucang phap nghién ctu

Nghién clfu dudc thiét ké la nghién clu thuc
nghiém, md ta cdt ngang co6 ddi chirng.

_Chugt nhat trdng chiéu xa liéu 1 Gy lam gidm
mien dich 2 ngay trudc khi tiém té€ bao CAR-T.
S0 lugng 24 chudt dugc chia thanh 4 16, mai 16 6
con, tiém liéu duy nhat, dudng phic mac.

- Nhédm 1 (ching sinh hoc) (n=6): T€ bao
PBMC nong d6 10° TB/chu0t

- Nhém CAR-T 1 (n=6): T€ bao CAR-T ndng
dd 5x10° TB/chudt

- Nhém CAR-T 2 (n=6): T€ bao CAR-T ndng
dd 10 TB/chudt
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- Nhém CAR-T 3 (n=6): Té bao CAR-T nong
do 5x10° TB/chudt

Cac chi tiéu theo doi tru'dc va trong qua
trinh nghién ciru:

- Tinh trang chung, thé trong cta chudt

- banh gid chirc phan tao mau théng qua s6
lugng hoéng cau, ham lugng hemoglobin, s6
lugng bach cau, cong thdc bach cau.

- Banh gia mic d6 hay hoai té€ bao gan thong
qua dinh lugng hoat do enzym trong mau: ALT, AST.

- banh gid chi'c nang than thong qua dinh
lugng ndng do6 ure, creatinin huyét thanh.

- Panh gia su thay d6i ndong dd cac cytokin
(IL2, IL6, TNF-a) trong huyét thanh chudt & cac
nhom bdng ky thuat ELISA.

- M6 bénh hoc: sau 4 tuan tiém, chudt dugc
m& dé quan_ sat dai thé toan bd cac cd quan.
Kiém tra ngau nhién cdu tric vi thé gan, than
clia 50% sb chubt & mai 16. Cac xét nghiém vi

Bang 1. Anh hudng cua té bao CAR-T Ién tron

thé dugc thuc hién tai B6 mén Giai phau bénh,
Bénh vién 103.

Céc thdng s6 dudc kiém tra & cac thdi diém 4
tuan tiém thudc.

2.3. Xir ly thong ké: So sanh trung binh
clia 2 nhém doc 1ap bang T-test, so sanh trung
binh cia 3 nhém bdng phan tich phuong sai
ANOVA. S liéu dugc xur ly bang phan mém SPSS
20.0 va GraphPad Prism 6. Su khac biét cd y
nghia thong ké khi p< 0,05.

Ill. KET QUA NGHIEN cU'U

3.1. Tinh trang toan than, su thay dai
trong lugng chudt trong qua trinh thi
nghiém. Sau khi ghép t& bao CAR-T va PBMC,
chudt van an uéng, hoat déng binh thudng,
nhanh nhen, 16ng mugt, mat trong, hdu mén
khd, khdng thdy biéu hién di 16ng. Sau 4 tuan thi
nghiém, ty & chudt sng & 4 nhdm chudt la 100%.

lurong co thé chudt nghién ciu (g)

Ngay

Nhém NO N7 N14 N21 N28
Nhém chirng (1) 21,82+3,15 24,42+2,10 26,50+2,13 29,124+4,20 | 31,26+2,52
Nhém CAR-T 1 (2) | 22,57+1,16 26,62+2,43 28,05+1,68 28,73+2,66 | 31,78+2,69
Nhom CAR-T 2 (3) | 22,98+0,98 27,55+3,33 30,90+2,66 32,38+4,25 | 34,46+3,41
Nhém CAR-T 3 (4) | 22,49+2,16 25,62+3,75 27,13+5,60 30,74+5,74 | 33,72+5,70

P21 >0,05 >0,05 >0,05 >0,05 >0,05

P31 >0,05 >0,05 >0,05 >0,05 >0,05

P41 >0,05 >0,05 >0,05 >0,05 >0,05

Sau tiém té bao CAR-T (nhém diéu tri) va PBMC (nhém chiing), theo ddi 4 tuan thay trong lugng
chubt 6 cac nhom déu tang so vai trude khi nghién cltu (Bang 1). Trong lugng chudt & cac nhom

diéu tri tuong tu nhu' & nhdm ching, su khac biét khdng cé y nghia théng ké (p>0,05).
3.2. banh gia anh hudng cua té bao CAR-T dén chirc nang tao mau
Bang 2. Anh hudng cua té bao CAR-T dén s6 luong héng ciu, tiéu ciu, bach ciu trong
mau chudt nghién cuu

s ia . . Nhom Nhom Nhom
Chi tieu Nhom chiing (1) cpAp-T1(2) | CAR-T2(3) | CAR-T3(4)
SO lugng hong cau (T/L)| 8,16 £ 0,83 8,07 £ 1,07 8,04 + 1,44 9,00 + 0,55

Hemoglobin (g/L)

107,60 + 13,58

107,80 % 15,67

104,80 = 22,14

120,80 + 9,15

HCT (%)

37,64 = 4,40

37,06 + 6,82

37,00 £ 6,24

41,34 £ 4,78

S8 lugng tiéu cau(G/L)

767,00 + 80,68

855,00 + 304,32

778,20 £ 62,70

940,60 + 227,45

S6 lugng bach cau(G/l) | 6,90 + 3,88 4,91% 1,64 5,84 £ 0,73 7,96 £ 2,71
S6 lugng bach cau
trung tinh (G/I) 1,07+ 0,71 0,64 + 0,27 0,81 % 0,36 0,65 £ 0,25
Ty I€ bach cau
trung tinh (%) 15,62 + 4,32 12,92 +£2,73 | 13,54+4,25 | 852283
S6 lugng bach cau 4,31 £+ 2,16 2,89 + 1,02 3,83 % 0,47 6,17 + 2,46

lympho (G/I)

Ty I€ bach cau
lympho (%)

63,40 + 6,88

60,36 + 13,32

13,32 £ 7,66

76,48 £+ 6,90

P21, p31, pa1

> 0,05

KEt qua & cac bang 2 cho thay: sau 4 tuan tiém t€ bao CAR-T vao phuc mac chudt, cac xét
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nghiém danh gid chlic n&ng tao mau (s lugng hdng cau, Hemoglobin, HCT, s& lugng tiéu ciu, s6
lugng bach cau, so lugng bach cau trung tinh, s lugng bach cau lympho, cong thic bach cau & ca 3
nhom tiém CAR-T vdi liéu khac nhau (5x10° TB/chudt; 10° TB/chudt; 5x10° TB/chudt) khong co su’
khac biét cd y nghia so vai 16 chiing (p>0,05).

3.3. Panh gia mic do huay hoai té bao gan

Bang 3. Anh hudng cua té bao CAR-T dén hoat dé AST , ALT trong mau chudt

Chi sé Nhom chirng Nhom Nhom Nhom
(1) CAR-T1(2) CAR-T2(3) | CAR-T 3 (4)
Hoat d6 AST (UL/L) 47,73 £ 6,20 46,52 % 3,50 45,48 + 4,67 | 47,04 3,58
Hoat d6 ALT (UI/L) 54,45 = 7,52 54,05 £ 9,12 54,56 + 9,35 52,36 £ 9,79
P21, p31, pa1 > 0,05

Sau 4 tuan tiém t€é bao CAR-T, cac xét nghiém danh gia mirc do hay hoai té€ bao gan (hoat do
AST, ALT trong mau chudt) & ca 3 nhom tiém CAR-T vdi liéu khac nhau (5x10° TB/chudt; 108
TB/chudt; 5x10° TB/chudt) déu khong cd su khac biét co y nghia so vdi 16 chirng (p > 0,05).

3.4. Panh gia chirc nang than. Nong do Ure va Creatinin trong mau chudt & ca 3 nhom tiém
CAR-T vdi liéu khac nhau (5x10° TB/chudt; 106 TB/chudt; 5x10° TB/chudt) déu khong cé su khac biét
6 y nghia so véi 16 chiing (p>0,05) (Bang 4).

Bang 4. Anh hudng cua té bao CAR-T dén nong dé ure va creatinin trong mau chuét

Chi tiéu Nhém chirng Nhom Nhom Nhom
1) CAR-T 1 (2) CAR-T 2 (3) CAR-T 3 (4)
Ure (mmol/L) 595+ 1,13 577 £ 1,34 6,06 £ 0,96 6,48 £ 1,18
Creatinin (umol/L) 66,03 + 4,75 63,98 £ 9,53 64,36 £+ 6,23 66,14 + 12,17
P21, p31, pa1 > 0,05

3.6. Thay doi vé mé bénh hoc gan, than sau 4 tuan tiém té bao CAR-T
Hinh thai vi thé gan & nhdm ching va cac nhém tiém CAR-T khong co su’ khac biét: Nhu mo gan
binh thudng, tinh mach clra bi sung huyét nhe (miii tén xanh) cac xoang mach khéng gi
5 : R T ey 4 i 5% APy 7 DL

Nhoém hl’Ing Nh6m tiém CAR-T
Hinh 1: Hinh thai vi thé gan chuét 6 nhém chirng va nhom tiém té bao CAR-T
Hinh thdi vi thé than ¢ nhém chiing va cac nhom tiém CAR-T khéng c6 sy khac biét: cdu tric cac
cau than kha déng dang, co6 tang sinh nhe chat nén gian mach (mdi tén xanh). Cac té bao biéu mo
6ng than khdng bj thoai , | huyét. (hinh 2)

&

Nhoém chiérng Nhém tié-m CAR-T
Hinh 2: Hinh thai vi thé than chudt & nhém ching va nhém tiém té bao CAR-T
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3.5. Thay 516i nong do cytokine dugc giai phong trén dong vat sau khi tiém té bao CAR-T
Bang 5. Anh hudng cua té bao CAR-T dén néng dé cac cytokine trong mau chudt

. i , Nhom Nhom Nhom
Cytokine Nhom ching (1) | caAp-T1(2) | CAR-T2(3) | CAR-T3(4)
(X £SD) | 18,347 £ 2,722 | 22,843 = 7,742 | 24,929£10,490 | 21,905 & 4,924
IL-2 Trung vi 26,024 26,024
! 17,130 ' ' 23,217
(pg/mL) | (TPV25- '’ (17,130- (23,217 - :
pvysy | (17:130-17,130) 26.530) 35997) (17,130 - 23,217)
(X £ D) 135,131 134,429 177,046 270,502
L6 + 81,693 + 151,747 + 153,889 + 443,720
Trung vi 173,433 54,651 104,551
(pa/mL) | (Tpy2s- (10 130 o | (98673 (36,283 - (55,291 -
TPV75) ' ' 178,089) 217,650) 193,148)
< 360,115 £ 170,361 % 224,854 £
g | 5D)| 168415 269,169 | “345 355 14,606 61,350
(pg/mL) | TTUNg Vi 117 448 117,427 129,857 243,724
P9 (TPV25- | 1140 ' 166,449) (86,882 - (129,857 - (163,058 -
TPV75) ' ' 145,480) 163,058) 289,446)
P21, p31, pa1 > 0,05

N6ng do cac cytokine IL-2, IL-6 va TNF-a trong mau chudt sau 4 tuan & ca 3 nhom tiém CAR-T
V@i liéu khac nhau (5x10° TB/chudt; 10° TB/chudt; 5x10® TB/chudt) déu khong co su khac biét co y

nghia so vdi 16 chiing (p > 0,05).

IV. BAN LUAN

Mac du liéu phap t€ bao CAR-T da chiing
minh dugc tinh kha thi trong Iam sang, déi khi
liéu phap nay cling gay nhiéu déc tinh cd thé de
doa tinh mang, nhu hoi ching giai phdng
cytokine hay bdo cytokine, gay doc than kinh,
tan cong nham dich va hdi chiing suy hé hap
cap. Trong diéu tri ALL bang liéu phap t&€ bao
CAR-T, nhitng van dé an toan can luu y la hién
tugng “on-target, off-tumor”, hoi chiing giai
phong cytokine va nguy cd phdt sinh cac dot
bién gay ung thu do su chén cau trdc di truyén
vao thé gen cla t& bao T. Mdt s6 phuong phap
da dugc sir dung nhdm giam cac tac dung phu
cla liéu phap t€ bao CAR-T nhu: chuyén dong
thdi 2 cdu tric CAR vao t€ bao T, nham nhan
biét 2 khang nguyén khac nhau trén té€ bao ung
thu' [4], cdm (ng biéu hién CAR thdng qua thu
th& NOTCH nhén tao, st dung chién lugc gen tu
sat (suicide gene) trong thiét ké t€ bao CAR-T
nham kiém soét su’ tdng sinh cla t& bao CAR-T
trong cd thé ngudi bénh, han ché& hién tugng
“on-target, off-tumor” hay phat sinh cact€ bao T
ung thu [5].

Nghién cru clia ching toi cho thdy té€ bao
CAR-T vdi 3 néng do nhau (5x10° TB/chudt; 108
TB/chudt; 5x108 TB/chudt) khéng gay tac dung
phu trén dong vat thuc nghiém sau 4 tuan theo
doi. Tat ca cac chi s6 theo doi vé tinh trang
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chung, cdn nang, chiic nang tao mau, chifc nang
gan, muc do huy hoai t€ bao gan, chlfc nang
than, ndng do cac cytokine va mé bénh hoc gan,
than déu nam trong gidi han binh thudng, khéng
co su khac biét ro rét so vdi nhdm ching. Két
qua nay chirng té hiéu qua cua viéc t6i uu hoa
cac cdu tric CAR, quy trinh chuyén gen cla
nhdm nghién cffu dé giam thiéu t6i da tac dung
phu cula liéu phap CAR — T trong diéu tri.

V. KET LUAN

Nghién cttu cua chdng toi cho thdy té bao
CAR-T khong gay tac dung phu trén dong vat
thuc nghiém.
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