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Overview
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Abstract

Humoral rejection is nowadays a preoccupant problem that affects the graft survival. Humoral
rejection is the main cause resulting in the loss of kidney function after transplantation. A good
understanding of its pathophysiology would help the clinician to select an immunomodulator
regimen as well as an appropriate management.
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Tom tit

Thai ghép thé dich (TGTD) la mot van dé tram trong va phuc tap gay anh huéng 1én sdng con
cua than ghép. TGTD ngay nay d3 tro thanh nguyén nhan hang dau gy suy giam chuc nang
than ghep Viéc hiéu biét co ché sinh 1y bénh s& gitip nha 1dm sang c6 sy lwa chon thude didu
hoa mién dich dung dén, co thai do theo doi thich hop.

Tir khéa: ghép than tré em, thai ghép thé dich, thai ghép qua trung gian khang thé

I. Giéi thi¢u

Thai ghép thé dich (TGTD) 1a mot van dé
tram trong va phuc tap gdy anh hudng 1én
song con cua than ghép. TGTD ngay nay di
tr& thanh nguyén nhan hang dau gy suy giam
chirc ning than ghép. Didu tri TGTD la mot
thach thure trong viéc bdo vé than ghép. V& mit
thuat ngt, thai ghép thé dich con duoc goi 1a
thai ghép mach mau hay thai ghép qua trung
gian khang thé. Trén goc do sinh 1y bénh, dai
da s6 thai ghép thé dich 1a qua khang thé khang
HLA, tuy nhién hién twong nay ciing co thé bi
kich hoat boi nhitng con duong khong thong
qua khang thé truc tiép ma qua trung gian bd
thé, endotoxine hay tiéu cau. Trong cac trudng
hop d6, khong tim théy su hién dién cua anti
HLA. Do vay, thai ghép thé dich duong nhu 1a
thuat ngir pht hop nhat [9]. Trén goc do 1am
sang, tiéu chuan Banff chinh stra nim 2015
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bao gdm 3 yéu t chinh: hién dién khang thé
khang HLA nguoi cho; ling dong C4d trén
ménh ghép; bang chimg mé hoc [4].

IL. Co ché bénh sinh

Si tich liiy té bao nhé (memory cell)

Pép ung mién dich dich thé trong thai
ghép thé hién kha niang dap tGng thé dich cua
co thé voi khang nguyén la va kha ning cua
té bao nho, thay doi theo tudi. Hinh 1 cho
thdy kha ning s6 luong té bao T nhd co lién
quan dap tmg thé dich s& ngay cang ting theo
tudi. Mic du ngay tir khi méi sinh, da co su
biét hoa té bao T.

Dép ung mién dich ctia tré so sinh va
tré nho chu yéu nhd cac té bao T nguyén
so (naive). Trén nhitng co dia nay, cac tac
nhan gay trc ché hién tugng dong kich thich
s€ c¢6 hi¢u qua cao hon so véi tré 16n trong
viéc diéu tri diéu hoa mién dich, vi céc té
bao nhd von phai can co sy tich lily theo
thoi gian. Tuy vay, tré c6 it té bao nhé thi



T.D. Long et al./Journal of Pediatric Research and Practice, Vol. 6, No. 2 (2022) 35-43 37

Human naive

Murine naive

Human memory
T cells

Murine memory
cells

|
Birth

|
Child

| |
Adult Aged

Hinh 1. Tich liiy té bio nhé theo tudi (Nguon: Pediatr Transpl [6])

lai nhay cam véi tinh trang nhiém siéu vi
va nhiém ndm co hoi. D6i v6i nhom khang
nguyén la carbohydrate nhu khang nguyén
nhom mau ABO, saccharide khac loai thi tré
nho c6 dap ung kém. Déap ung cua té bao B
dbi v6i khang nguyén carbonhydrate con bi
thiéu vang trong nhiéu nam dau doi. Do do,
tac gia West nhan thay tré nhii nhi dung nap
v6i ghép tim khac nhém mau tét hon tré 16n
va nguoi 16n [12].

Sw kich hoat té bao B

Day 1a nén tang ctia co ché bénh sinh trong
thai ghép thé dich va cac van dé co lién quan
dén diéu tri. Té bao B bj kich hoat thong qua 3
con dudng: (1) théng qua té bao T voi CD 40
ligand; (2) kich hoat da dong té bao B khong
1¢ thudc té bao T-type 1: doi hoi can c6 cac
tin hiéu cua TLR (Toll like receptor) dudi sy
kich hoat cua cac endotoxin; (3) kich hoat té
bao B khong 16 thudc té& bao T type 2: do cac

Hinh 2. Kich hoat théng qua té bao T (nguon Pediatr Transplantation [6])
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Hinh 3. Kich hoat té bao B khong 1¢ thudc té bao T (nguon Pediatr Transplantation [6])

khéng nguyén nhom saccharides ABO, khang
nguyén vo cua phé cau...
Kich hoat té bao B I¢ thuéc té bao T

Trong thai ghép thé dich, khang thé khang
HLA déc hiéu v6i nguoi cho (donor specific
antibody DSA) la tic nhan chinh gay kich
hoat t& bao B thong qua con dudng thir nhét

lale thuoc té bao T. Vi vay, mot trong nhung
nguyén tac diéu tri TGTD la cing ¢ thudce
rc ché té bao T [2,10]. Khang nguyén la
peptids cua MHC, dac biét la MHC nhom
I1. Ngoai ra, c6 thé co sy tham gia cta cac
khang thé khang ABO, khang receptor type
1 d6i voi angiotensine II, khang té bao ndi
mac, minor HLA.

Mechanisms of Donor-Specific Antibody-Mediated
Endothelial Injury in Renal Allografts'
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Hinh 4. Co ché pha hity manh ghép trong thai ghép thé dich
(nguon Nat Rev Nephrol 2012-8-235-257)
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Té bao B bi kich hoat khi té bao T tro gitp
(Th) dugc gin voi phan tar dong kich thich
CD40 va hoac interleukine hoa tan, dé)ng
thoi, dé tré nén hiéu qua, Th can duoc kich
hoat bé1 APC (antigen presenting cell) mang
peptides cia MHC dén trinh dién & TCR
(Tcell receptor). Pap mg tao khang thé sé
mat 2-3 tuan dong thoi ciing da tao nén dong
té bao nhd, nhu vay lan sau khi tiép xuc lai
v6i khang nguyén MHC nay, dap Gng tao
khang thé s& nhanh va manh hon rat nhiéu
lan [11].

Khang thé khang HLA duoc tao thanh
sau ghép va da cé trudc ghép la tdc nhan
gay ra TGTD. Tuy vay, nguy co TGTD cao
hon & nhom c6 khang thé khang HLA moi
hinh thanh (denovo DSA). Phurc hop khang
nguyén khang thé khi gin két s& kich hoat
dong thac b thé, tir 46 tan cong mang tir bd
thé va chét hoat hoa tiéu cau dan dén thuyén
tac, tang sinh té bao ndi mac mach mau; cac
té bao viém dai thuc bao, bach cdu da nhan
bi thu hut tao ra cac yéu td tai chd, cytokine,
phan tir dinh té bao (cell adhesion molecules)
gay pha huy manh ghép. (Hinh 4)

Thai ghép tdi cap 1a tinh trang hoat hoa rat
nhanh cta dong thac bd thé vao thoi diém tai
tudi mau (reperfusion), xuat hién rat nhanh
trong vai phut, do phirc hop tin cong mang
tran vao ndi mac mach mau cua méd ghép
gy pha huy 1ap tirc mo ghép. Thai ghép tdi
cap thuong do nguoi nhan di cé sin luong
16n khang thé khang HLA chéng lai nguoi
cho trong co thé va nhanh chong kich hoat
bd thé khi tai twdi mau. Vé mat 1y thuyét,
immunoglobuline (IVIG) c6 tdc dung lam
phan ly bo thé khoi bé mit té bao, s& c6 hiéu
qua trong cac truong hop nay, tuy nhién trén
thuc té, manh ghép chiu su hoai tir va thuyén
tic tram trong va phai duogc iy di trong dai
da s6 truong hop [3,7].

Khac véi thai ghép tdi cap, thai ghép thé
dich cap c6 thoi gian hinh thanh tir vai ngay
dén vai tudn tuan theo trinh ty hoat hoa té
bao B thong qua t& bao T. Thai ghép tién
trién nhanh (accelerated rjection) ciing 1a mot
dang thai ghép thé dich nang, xuat hién som
va ning vai ngay sau ghép, do cac té bao nhd
c6 san bi kich hoat [3,6,7].

Su hién dién cua C4d trén mach mau cua
manh ghép 12 mot bang ching cta tinh trang
tdn thuong nd1 mac do hoat hoa bo thé. C4d
duoc tao ra khi protein C4 gin vao phan tu
bé mit cua té bao béng cAu ndi amide hodc
ester, sau do bi phan ly bdi protease thanh
dang khong hoat tinh. C4d c6 thé bi gan trén
mang trong rat nhiéu tun va la bang chimg
cta tinh trang thai ghép thé dich di ting xay
ra. Sy hién dién ctua C4d ching to di co bod
thé bi hoat hoa trén bé mat mach mau, tuy
nhién can cin than khi néu ra mdi quan hé
nhan qué giita C4d va thai ghép thé dich, vi
do1 khi C4d cling co6 “loi” cho manh ghép,
nhu trong hién tugng manh ghép thich Ung
(accomodation) [7,9].

Sy hién dién cua khang thé khang HLA
ddc hiéu v6i manh ghép (DSA) 1a 1/3 bang
chimg dé chan doan thai ghép thé dich. Tuy
nhién, vai truong hop khong tim thdy céac
khang thé nay. C6 hai 1y giai cho diéu nay:
(a) cac khang thé da duoc tai hap thu va ling
dong tai manh ghép; (b) co ché thai ghép
khong do khang thé khang HLA.

Céc khang thé gay thai ghép thé dich
khong phai khang HLA: té bao ndi mo thé
hién nhiéu loai khang nguyén cé thé kich
hoat su tao ra khang thé tir nguoi nhan
(AECA: antiendothelial cell antibody), tu
d6 co thé gay thai ghép thé dich ma khong
qua khang thé khang HLA. CMV dugc xem
1a tic nhan lam ting dap Gmg tao khang thé
da dong véi té bao ndi mo. Gan ddy, ngudi
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ta thy khang thé khang té bao ndi mé chu
yéu 1a khang thé khang AT1 (angiotensin
type 1 receptor). Dragun va cs da mo ta 16
ca 1am sang co thai ghép thé dich véi C4d
am tinh va khang tri v&i thymoglobuline
va steroids. Pap tng v6i thay huyét tuong,
IVIG va Rituximab con chua rd rang. Cac
bénh nhan déu c6 biéu hién suy giam chirc
ning than ghép kém theo cao huyét ap ac
tinh va thuyén tic huyét khéi [3].

Kich hoat té bao B khong lé thuoc 16 bao T

Gop phan tra 1oi cho cau hoi tai sao cac
thudc diéu hoa mién dich hién hanh da tic
dong rat tot trén té bao T ma van con xdy ra
thai ghép thé dich.

Té bao B van co thé bi kich hoat khong
can té bao T thong qua:

a. Khang nguyén dang lipopolysaccharides
(LPS) nhu vi khuan Gram 4m kich hoat truc
tiép TLR (doc lap T type 1)

b. Khang nguyén dang polysaccharides
nhu vo boc cia Pneumococcus kich hoat
B thong qua receptor ddac hi¢u cua khang
nguyén (doc lap T type 2) Hinh 3

Khac véi con duong 1€ thudc T, sy kich
hoat dang ndy tao ra dap Gmg sinh khang thé
mdt cach nhanh chong trong vai ngay nhung
khong tao duoc kha nang nho [7].

S diéu hoa té bao B [11]

Cho dén nay van con nhidu gia thuyét
trong co ché diéu hoa té bao B:

- Céc khang nguyén monomeric hoa tan
tu n6 ¢c6 thé didu hoa hoat dong cua té bao
B, xuat hién khi té bao B bi kich hoat béi tin
hiéu dong kich thich. Diéu nay dugc quan sat
thdy trong ghép gan, trong d6 sy phoi bay
cac khang nguyén hoa tan giy trc ché té bao
B, ghép gan dugc xem nhu ghép c6 dap ting
d6ng mién dich (alloimmune)

- Vai tro ctia phtc hop mién dich va Fc
receptor cua immunoglobuline
- Vai trd ctia bo thé C4b

Hién twong manh ghép
(accommodation)

thich  ung

Diéu nay khong gidng tinh trang dung nap
manh ghép (tolerance) trong d6, co ché dap
g mién dich v6i manh ghép bi x6a bé chon
loc. Hién tugng nay 1a mot qué trinh cin bang
tinh t& van con dang duoc nghién ctru va chua
duoc hiéu rd. Cac nghién ctru thyc nghiém
trén dong vat cho thiy trong hién tugng manh
ghép thich tng, cac khang nguyén cua manh
ghép va cac khang thé c6 thé bi thay ddi cau
trac hoa hoc, thay doi 1y tinh din dén viéc
gan két kém hiéu qua véi bo thé, tir d6 giam
hodc mat dap tmg viém. Trong manh ghép
thich tng, c6 ling dong C4d nhung khong c6
phtic hop C5b-C9 MAC (membrane attack
complex). Diéu ndy mé ra hudng nghién ctru
m&i trong diéu tri thai ghép thé dich [7].

II1. Co s& chin dozn thai ghép thé dich

Hién dién khéang thé khing HLA nguoi cho
(DSA)

DSA c6 thé duoc phat hién thong qua nhiéu
k¥ thuat, trong d6 doc té bao 1¢ thudc bo the
(complement-dependent lymphocytotoxicity
CDC) 1a phuong phap dugc ap dung nhiéu
nhat. Trong sang loc khang thé khang HLA,
huyét thanh ctia ngudi nhén s& duoc hoa voi
lympho T va B da dinh danh HLA. Sang
loc cross- match bang phuong phap flow
cytometry cho phép phat hi¢n thong qua
huynh quang khi hoa tan huyét thanh bénh
nhan véi cac t& bao lympho di danh dau
huynh quang. Solid phase single antigen tests
la phuong phap c6 do nhay va dac hi¢u cao,
sit dung cac hat gan HLA thay cho té bao
lympho.
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Léng dong C4d 6 mdanh ghép

Phuong phap mién dich huynh quang gian
tiép str dung khang thé don dong khang C4d
trén mé cét lanh c6 do nhay cao hon héa mo
mién dich peroxidase. C4d c6 thé cho két
qua am tinh gia khi ¢ hién tuong thiéu tudi
mau mo nhu khi ¢é hoai tir 6ng than cép hoac
cham hoat dong manh ghép kém theo.

Ton thwong gidi phdu bénh

Theo d@)ng thuan mai tir Banff 2015, béng
chimg ton thuong mo trong thai ghép thé dich
khi ¢6 1 trong céc biéu hién sau:

- Viém vi mach (microvascular inflammation)

- Viém 16p 4o trong hoac viém xuyén thanh
dong mach

- Thuyén tic vi mach huyét khéi

- Ton thuong 6ng than cap

IV. Co s6 Iy ludn diéu tri thai ghép thé dich
va phan bién [3,6,9]

Anti- CD20: Rituximab

Rituximab 14 mot khang thé don dong
khang CD-20, dugc thé hién trén bé mit céc té
bao lympho B trudng thanh, tuy nhién CD20
khong c6 trén bé mat tuong bao. Rituximab
da duogc st dung diéu tri trong nhiéu loai
bénh 1y ung thu va ty mién. Ngoai kha ning
tiéu diét t& bao B, loi ich cua Rituximab con
& kha nang diéu hoa mién dich. Sau sir dung
rituximab 1-3 ng ay, sé luong té bao B s&
giam dang ké. Khang thé khang CD20 chi tac
d6ng vao cac dong té bao lympho B khi chiing
chua biét hoa thanh tuong bao (plasma cell)
trong khi chinh twong bao lai 14 té bao chinh
san xuét ra khang thé. Vi vy, viéc sir dung
anti CD20 chi dimg lai ¢ vai trd wc ché té
bao lymphd B trudng thanh va dong té bao B
nh¢. Hi¢u qua cua anti CD20 da dugc chung
minh trong 75% thai ghép thé dich. C6 nhiéu
bdo céo lién quan dén tac dung phu khi su

dung Rituximab nhu tén thuong phoi (RALI
rituximab associated lung injury), nhiém co
hdéi CMV, nam, polyoma virus.

Immunoglobuline

Immunoglobuline (IVIG) dugc xem la
chat diéu hoa mién dich va diéu hoa phan
ung viém ty nhién. IVIG tham gia vao viéc
diéu tri thai ghép thé dich théng qua nhiéu co
ché nhu: khoa phan Fc receptor trén ciu triic
khang thé, (rc ché chirc ning té bao B, tach bo
thé khoi su gén két vao bé mat té bao n6i mo,
Gic ché gin két khang nguyén voi khang thé,
trc ché hoat héa dong thac bo thé.

Vai tro cia IVIG trong viéc phong ngira ton
thuong mé do hién twong thiéu mau nudi-tai
tudi mau: trén thuc nghiém, cac dong vat duoc
truyén IVIG trudc hodc trong vong 1-2 gid sau
ra stroke c6 murc do ton thuong do nhdi méau
thip hon nhom ching. IVIG duoc cho 1a “gid
rac” gitp lam sach C3b von 1a hoa chét trung
gian chinh ctia cac ton thuong ndo sau stroke.

Trén thuc té IVIG 12 mot thanh phﬁn chinh
ctia diéu tri TGTD ciing nhu phac do giai man
cam. Kha ning dap tng véi IVIG thay dbi tuy
nghién ctru tir 50 dén 80%. Pa s6 dong thuan
v6i cac str dung lieu don 2g/kg, vai tac gia
chon sir dung 100-500mg/kg/ 1an cach ngay
dén khi khi c6 hiéu qua. IVIG thuong dugc st
dung keém céac phuong phép tri li¢u khac nhu
steroids, thay huyét twong. Nghién ctru cua
Lefaucher [51] cho thay giira hai nhom bi thai
ghép thé dich duoc diéu tri bang IVIG lidu cao
don doc va st dung phdi hop IVIG- Rituximab-
thay huyét trong thi nhom diéu tri phdi hop
c6 ti 18 sdng con manh ghép cao hon 91,7%
so voi 50%. Tuy nhién viéc st dung IVIG cé
thé dan dén cac bién chimg do str dung huyét
pham nhu 14y nhiém virus, prion, va cac phan
g phan vé, thuyén téc, ton thuong thin cip.
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Thay huyét tiwong

Thay huyét tuong giup liy di nhanh chong
khoi co thé cac khang thé khang manh ghep,
dugc xem la phuong phap nén tang trong diéu
tri TGTD. Phuong phép thay huyét twong
két hop IVIG cho thay hiéu qua 80-90% véi
80% manh ghép song sau 18 thang. Phuong
phép thay huyét twong mién dich hap phu
(immunoadsorption) c6 tac dung liy di c6 chon
loc cac IgG nhung chua dugc ap dung thuong
quy. Bén canh viéc 1y di cac khang thé khang
manh ghép, thay huyét twong co thé 1dy di cac
chit hoa tan dugc cho 1a “ ¢6 ich” cho qua trinh
thich ing cua manh ghép nhu C4b.

High Dose IVIG and Rituximab for
Treatment of AMR at Cedars-Sinai
I 7
Day 0 1

IVIG
SM l
2

30

1 2
This protocol used initially if biopsy results are C4d(+)
SM: Solu-medrol pulse
Hinh 5. Phac d6 khong thay huyét twong
(Nguon Pediatr Nephrol 2010 [7])

Plasmapheresis + High Dose IVIG and
Rituximab for Treatment of AMR (CS)

‘Diagnosis of AMR (2gmikg)
PP PP PP PP PP J-
IR

Dayo 1 3 5 7 9 10 11

Hinh 6. Phac d6 c6 thay huyét twong
(Nguén Pediatr Nephrol 2010 [7])
Cdac phwong phap khac
Cit lach: trong mot s6 truong hop don 1¢é,
day la bién phép di€u tri ctru nguy va cho thay
c6 hiéu qua [5].

Bortezomib: 1a mot chat (rc ché proteasome
tir 46 dan dén chét twong bao co 1ap trinh va
giam san xuat khang thé. Gan day, bortezomib
da duoc ching minh c6 thé sir dung trén tré
em va khong giy cac tic dung phu nguy hiém
tinh mang [1,8].

Eculizumab (Alexion) 13 mot khang thé
don dong lai nguoi tc ché su kich hoat C5,
tir d6 ngdn ngira su tao ra phirc hop tan cong
mang C5b-C9. Trong thai ghép thé dich,
thudc van con dang duoc nghién ctru [9].

V. Két luin

Thai ghép thé dich 1a mot van dé quan
trong ma cac nha lam sang va nghién ctu
ghép tang can luu tam. Viéc hiéu biét co ché
sinh ly bénh s& gitip nha lam sang co6 sy lua
chon thudc diéu hoa mién dich ding dén, co
thai do theo ddi thich hop. Déi v6i nha nghién
ctru, day con 1a linh vuc ¢6 nhiéu huéng mé
ra cho tuong lai. Tré nhii nhi va tré nho la mot
linh vuc c6 dap ting mién dich dic biét can cd
nhiéu nghién ctru.
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