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Tém tat

Muc tiéu: T6ng quan cac dang ton tai chinh cla programmed death-ligand 1 (PD-L1) trong md va mau
ngoai vi tir géc do gidi phiu bénh.

Phuong phap: Day 1a téng quan tuwong thuat cé dinh huwédng, t6ng hop cé chon loc tai liéu tir PubMed,
Scopus va Google Scholar, dwoc tra ciru dén thang 4 ndm 2026. Tir khda chinh gébm “PD-L1”, “PD-L1
immunohistochemistry”, “soluble PD-L1”, “exosomal PD-L1”, “PD-L1 glycosylation”, “nuclear PD-L1”, “liquid
biopsy”, “spatial pathology”, “artificial intelligence”, “machine learning” va “immune checkpoint inhibitor”.

K&t qua: PD-L1 l1a mot biomarker da tang, ton tai dudi dang protein mang, dang chiu glycosyl hda, dang
trong nhan, dang hoa tan, dang gan véi exosome/tui ngoai bao, dang trén t& bao u lwvu hanh va dang RNA luu
hanh. PD-L1 mang danh gia bing héa m6é mién dich van 1a nén tang thuc hanh hién nay, nhung két qua phu
thudc vao loai mau, clone, nén tang xét nghiém, ngudng cit, di hop mo u va diéu kién tién phan tich. Cac
dang PD-L1 ngoai IHC cung cap thém théng tin sinh hoc va chuyén dich, song mirc d6 chuan héa chua di dé
thay thé thuc hanh thuong quy.

K&t luan: Tiép can PD-L1 nhu mot hé biomarker da tang gitp dién gidi k&t qua chinh xac hon, tranh qua
dién gii va hd tro tot hon cho diéu tri mién dich ca thé hoa.

Tir khéa: PD-L1; héa mé mién dich; sinh thiét Idng; gidi phdu bénh.
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Abstract

Objective: To review the major tissue-based and circulating forms of programmed death-ligand 1 (PD-L1)
from a diagnostic pathology perspective.

Methods: This article is a targeted narrative review based on a selective synthesis of literature retrieved
from PubMed, Scopus, and Google Scholar, updated to April 2026. Key search terms included “PD-L1”, “PD-
L1 immunohistochemistry”, “soluble PD-L1”, “exosomal PD-L1”, “PD-L1 glycosylation”, “nuclear PD-L1",
“liquid biopsy”, “spatial pathology”, “artificial intelligence”, “machine learning”, and “immune checkpoint
inhibitor”.

Results: PD-L1 is a multilayered biomarker that exists as membranous, glycosylated, nuclear, soluble,
exosomal/extracellular vesicle-associated, circulating tumor cell-associated, and circulating RNA forms.
Membranous PD-L1 assessed by tissue immunohistochemistry remains the current clinical foundation, but
interpretation depends on specimen type, antibody clone, testing platform, cutoff value, tumor heterogeneity,
and pre-analytical variables. Non-IHC PD-L1 assays provide additional biological and translational information
but are not yet sufficiently standardized to replace routine practice.

Conclusion: A multilayered view of PD-L1 may help pathologists interpret PD-L1 results more accurately,
avoid overinterpretation, and better support personalized immunotherapy.

Keywords: PD-L1; immunohistochemistry; liquid biopsy; pathology.
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1. DAT VAN DE

Céac thuéc (e ché diém kiém soat mién dich
nham vao truc PD-1/PD-L1 d3 lam thay d6i cin ban
diéu tri nhiéu loai ung thu. Clung vdi s m& rong chi
dinh cGia pembrolizumab, nivolumab, atezolizumab,
durvalumab va cac thuSc cung nhdm, xét nghiém PD-
L1 bang héa mo6 mién dich (immunohistochemistry,
IHC) d3 trd thanh mét ndi dung quen thudc trong
thuc hanh gidi phau bénh. Tuy vay, PD-L1 khong phai
la mét biomarker hoan hdo: mot sé bénh nhan c¢é
diém PD-L1 cao van khéng dép ¢ng, trong khi mot s&
truong hop PD-L1 thap hodc &m tinh van cé loi ich
tir lieu phéap (e ché diém kiém soat mién dich [1-4].

Bai t6ng quan cla Zhao va cong sy da hé théng
héa qua trinh cai thién danh gia PD-L1 theo hudng
“tlr thé dén chinh xac hon”, trong d6 nhan manh
chuén hoéa IHC, di hop khoéng gian - thoi gian, hinh
anh phan tl, sinh thiét 1dng va tri tué nhan tao [1].
Gan day hon, Qi va cdng suw cip nhat toan dién cac
phuwong phap phét hién PD-L1 trong ung thu phdi
khong té bao nho, bao gdbm IHC cai tién, sinh thiét
I6ng, xét nghiém di truyén, hinh anh hat nhan va mé
hinh hoc may [2]. Trén co s& cac dit liéu nay, bai viét
hién tai tap trung vao cau hoi cla giai phau bénh:
cac dang PD-L1 khac nhau nén dwoc hiéu thé nao vé
nguon gdc sinh hoc, mirc dd chuan hoéa va gia tri dién
giai trong mo bénh hoc.

Bai viét nay duwoc xac dinh 13 t6ng quan tuwdng
thuat cé dinh huwéng, nhdm téng hop cé chon loc cac
bang chirng lién quan dén cac dang ton tai clia PD-L1
va y nghiia thuc hanh gidi phau bénh. Day khong phai
13 t6ng quan hé théng va khong thuc hién phéan tich
dinh lwvgng hay phan tich gop.

2. PHUONG PHAP TONG QUAN TAI LIEU

Tai liéu duoc tra clru trén PubMed, Scopus va
Google Scholar, cdp nhat dén thang 4/2026. Cac
tlr khéa tiéng Anh duoc sir dung riéng 1é hodc két
hop gdbm: “PD-L1”, “programmed death-ligand 1”,

“PD-L1 immunohistochemistry”, “PD-L1 assay”,
“combined positive score”, “tumor proportion
score”, “soluble PD-L1”, “exosomal PD-L1"

“extracellular vesicle PD-L1”, “PD-L1 glycosylation”,
“nuclear PD-L1”, “circulating PD-L1”, “liquid biopsy”,
“spatial pathology”, “molecular imaging”, “artificial
intelligence”, “machine learning” va “immune
checkpoint inhibitor”.

Tiéu chi lwa chon gdbm: bai téng quan uy tin,
nghién clru nén tang vé co ché PD-1/PD-L1, nghién
ctru vé chudn hda xét nghiém PD-L1 IHC, di¥ liéu vé
cac dang PD-L1 ngoai IHC, cong trinh chuyén dich
cé lién quan dén sinh thiét I6ng, bénh hoc khéng

gian, hinh anh phan t& hodc Al trong bénh hoc sé.
Tai liéu dwoc wu tién khi co lién quan truc ti€p dén
thue hanh gidi phiu bénh, c6 dit liéu chuin hda xét
nghiém, duwgc cdng bé trén tap chi cé binh duyét,
hodc c6 anh hudng rd rang dén dién giai biomarker
PD-L1 trong ung thu.

Tiéu chi loai trir gdm: bai khéng lién quan tryc
ti€p dén PD-L1 hodc mién dich trj liéu, dit liéu trung
I&p, bdo cdo ca bénh don |1é khdng cung cap théng
tin co ché hodc phuong phdp xét nghiém, tai liéu
khéng cé toan van hodc khéng di théng tin phuong
phap. V&i cac ndi dung cé nhiéu bang chirng chua
dong nhat, bai viét vu tién dién gidi theo mirc do san
sang ng dung: da dung trong thwc hanh, cé tiém
ndng chuyén dich, hodc chl y&u phuc vu nghién ctu
co ché.

3. NOI DUNG TONG QUAN

3.1. Khai niém, cau truc va diéu hoa biéu hién
PD-L1

PD-L1, con goi la B7-H1 hodc CD274, la san
pham cla gen CD274/PDCD1LGI trén nhiém sac thé
9p24.1. Protein PD-L1 gdbm hai mién ngoai bao kiéu
immunoglobulin, mot doan xuyén mang va mot dudi
ndi bao ngén. Vé sinh ly, PD-L1 dwoc biéu hién trén té
bao tua, dai thuc bao, t& bao biéu mo, t& bao ndi md
va mot s t€ bao mién dich, gép phan duy tri dung
nap mién dich ngoai vi [3, 4].

Trong ung thu, biu hién PD-L1 dugc diéu hoa
bdi hai co ché |&n. Co ché thir nhat 13 diéu hoa thich
rng, xay ra khi interferon-y tir t& bao T hodc té bao
NK hoat hda, kich thich truc JAK/STAT, lam tang PD-L1
nhu moét “phanh &m tinh” cda dap (ng viém. Co ché
th& hai 13 diéu hoa noi tai, lién quan dén khuéch dai
9p24.1, hoat hda cac duong PI3K/AKT/mTOR, MAPK/
RAS/RAF, bi&n d6i biéu sinh hodc bat thudng viing 3'-
UTR lam ting 6n dinh mRNA PD-L1 [3, 4]. Vi vay, cling
mot gid tri PD-L1 IHC c6 thé phan anh nhirng trang
thai sinh hoc khac nhau: vi moi truvong u “néng” do
dép &ng mién dich thich &ng, hodc biéu hién PD-L1
do tin hiéu oncogen ndi tai ma khdng nhat thiét di
keém mién dich chéng u hiéu qua.

M6t diém quan trong 1a PD-L1 khéng chi hién dién
trén t€ bao u. Cac té bao cé méat trong vi moi trudng
u nhu dai thyc bao lién quan dén ung thu, té€ bao
tua, lympho bao, nguyén bao sgi lién quan dén ung
thu va déi khi ca t& bao ndi md déu cé thé biéu hién
PD-L1. Dy la co s& sinh hoc cho cac hé thdng chdm
diém tinh ca té bao mién dich, dic biét 13 combined
positive score (CPS), thay vi chi dédnh gid riéng té bao
u nhu tumor proportion score (TPS) [1, 2].
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Hinh 1. Cic dang t6n tai chinh cla PD-L1 trong md u va mdau ngoai vi. Nguén: https://www.frontiersin.
org/journals/immunology/articles/10.3389/fimmu.2024.1342728/full

3.2. PD-L1 mang va xét nghiém IHC trén mo

PD-L1 mang la dang duoc xac nhan lam sang
rd nhat hién nay va 1a nén tang cla xét nghiém IHC
trong lua chon diéu tri mién dich. Khi PD-L1 trén bé
mat t& bao u hodc t& bao mién dich gén v&i PD-1 trén
t€ bao T, tin hiéu rc ché& qua SHP-1/SHP-2 lam giam
hoat hoa thy thé t& bao T, giam tiét cytokine, giam
tang sinh va thuc day kiét strc t& bao T. Day |a co s&
sinh hoc cla céc thu6c khang PD-1/PD-L1 [1-4].

Biéu hién cla PD-L1 bdng phuong phap nhuém
héa mé mién dich duoc lwong héa bang hai thuat
toan chinh: TPS (Tumor Proportion Score) va CPS
(Combined Positive Score). TPS danh gia ty |1é t& bao
u biéu hién duwong tinh trén mang so véi téng s6 té&

bao u con séng. CPS cung cap céi nhin toan dién hon
Ve vi méi trwdng u bang cach tinh ty s6 gitra téng s6
té bao duwong tinh (bao gdm té€ bao u, lympho bao va
dai thuc bao) trén t6ng s6 t& bao u con séng. K&t qua
nay dugc nhan véi 100 va quy udce t6i da 13 100; vé
mét s6 hoc, CPS cd thé vuot qua 100 nhung thudng
duwoc quy wdc bao cao ti da la 100 theo hwdng dan
assay. IC score danh gid ty 1é dién tich mé u cé té€
bao mién dich PD-L1 duong tinh. M&i hé théng cham
diém chi cd y nghfa trong dung b&i canh loai u, thuéc
diéu tri, clone khang thé, nén tang xét nghiém va
ngudng cat d3 duoc xac nhan; do d6 khong thé ap
dung cung mot ngwdng PD-L1 cho moi loai ung thu
[1, 2, 5-7].

Bang 1. So sanh cac hé thdng chdm diém PD-L1 IHC thudng gap.
Céc hé théng diém khéng dung thay thé cho nhau va phai dat trong dung bdi canh loai u, thuéc, clone, nén
tang xét nghiém va ngudng cit da dwoc xac nhan

Bdi cdnh sir dung

Lwu y thwc hanh

Mét s6 ung thu nhu
NSCLC va cac chi dinh gan
vdi assay/thudc cu thé.

Chi danh gia nhuém
mang té bao u; khéng
cong t& bao mién dich.

Mot s6 loai u/thudc can
phan anh ca thanh phan
mién dich, vi du mot

s6 chi dinh dudng tiéu
hda, dau c6, cb tir cung.

Khéng dung chung
nguwdng cho moi loai
u; can dung clone, nén
tang va hudng dan
assay.

Hé thong diém Nguyén tic tinh
Ty 1 t& bao u séng cé nhudém
TPS mang PD-L1 trén t6ng s6 té bao
u séng.
(Té bao u + lympho bao + dai
CPS thuc bao dwong tinh PD-L1)/
téng s6 t& bao u s6éng x 100;
quy udc t6i da 100.
Ty 1& dién tich m6 u cd té bao
IC score

mién dich PD-L1 dwong tinh.

M6t s6 b8i canh nhw ung
thu biéu mé dwong niéu
hodc ung thu vi bo ba

am tinh tuy thudc/assay.

Phu thudéc manh vao
dinh nghia vung u va
cach nhan dién té bao
mién dich.
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Cac assay PD-L1 khéng hoan toan thay thé dugc
cho nhau. Dy an Blueprint cho thdy cic bd xét
nghiém PD-L1 IHC sir dung clone khang thé 22C3 v
28-8 trén nén tang Dako/Agilent, clng clone SP263
trén nén tang Ventana/Roche, cé mirc twong déng
tuwong d6i cao khi danh gid nhudém mang trén té bao
u; nguoc lai, clone SP142 trén nén tadng Ventana/
Roche thudng cho ty 1é nhuém té bao u thap hon
[5, 6]. Tuy nhién, sy twong déng nay khdng cho phép
hoadn d&i mot cach dé dang, nhat 1a & cac truong hop
gan ngudng diéu tri. Danh muc céc xét nghiém chan
doan déng hanh dugc Co quan Quan ly Thyc phdm
va Duoc pham Hoa Ky (FDA) phé duyét ciling cho thay
mdi xét nghiém gan véi thudc, loai u va chi dinh cu
thé [7].

Két qua PD-L1 IHC con chiu dnh huwéng bai tinh
di hop cla khéi u va cac yéu t6 kj thuat. Biéu hién
PD-L1 c6 thé khac nhau gilra vi tri trung tdm u va bo
xam |an cta u, gitta mau u nguyén phat va di can,
dong thoi cd su thay d6i sau diéu tri [1, 2]. Cac yéu td
nhu thi gian thi€u mau lanh, thoi gian ¢é dinh mé,
tudi block paraffin, hdi phuc khang nguyén, nén tang
may nhudém, chat lwgng mau va kinh nghiém nguoi
doc c6 thé lam thay déi két qua, dic biét @ mau sinh
thiét nhé hodc trudrng hop cd két qua gan ngudng
[5, 6]. Vi vay, k&t qud PD-L1 IHC chi nén dwoc hiéu
la phan anh trang thai PD-L1 tai mot vi tri, mot thoi
diém va trong mot diéu kién ky thuat cu thé, khéng
dai dién tuyét d6i cho toan bo hé sinh thai mién dich
clia b&nh nhan.

3.3. Bién d6i sau dich ma va PD-L1 ndi bao

PD-L1 13 protein xuyén mang c6 bién doi
N-glycosyl héa tai cac vij tri quan trong nhu N35,
N192, N200 va N219. N-glycosyl hda la qua trinh gan
cac chudi dwong ngan, goi la glycan, vao protein sau
dich m3. Cac chudi glycan nay giup PD-L1 gdp cudn
dung cau hinh, 8n dinh protein, hd trg van chuyén
qua hé lwdi ndi chat - bd may Golgi, duy tri biéu hién
mang va anh hudng dén tuong tac véi PD-1 [8].

M3t khdc, glycan cé thé che khuat epitope, tirc 13
vi tri nhan dién cla khang thé chan doén trén phan
tlr PD-L1, lam khang thé IHC kho gan hon. Pay 1a mot
co ché gdp phan giai thich khac biét tin hiéu gitra cac
clone khang thé va mot s6 trwdng hop “4m tinh gia
tuwong déi” du protein PD-L1 thuc sy hién dién [1,
2, 8]. M6t s6 nghién clru thue nghiém cho thay khir
glycan bang PNGase F c6 thé ting kha ning phat hién
PD-L1, nhung k§ thuat ndy chwa cé quy trinh chuan
héa, chuwa cd ngudng cat 1am sang va chua dwoc
khuyén cdo thudng quy [8]. Do d6, glycosyl hda nén
dugc xem 13 co ché gidi thich gidi han clda két qua
danh gia diém s6 PD-L1 bang phwong phap nhudm
IHC hon |a mét xét nghiém b sung san sang ap dung.

PD-L1 trong nhan té bao (nPD-L1) 13 mot 1ép
sinh hoc khac cta phan t&r nay. PD-L1 c6 thé duoc
van chuyén tir bao twong vao nhan théng qua cac
protein van chuyén nhan goi la importin, 13 nhém
protein giip dwa cac phan t& dich di qua 16 nhan
vao trong nhan té bao. Trong dé, KPNB1, con goi la
importin-betal, cé vai trd quan trong; déng thdi,
s phosphoryl héa qua duwdng tin hiéu AKT cé thé
thuc ddy qud trinh van chuy&n nhan cla PD-L1 [9,
10]. Trong nhan, PD-L1 tham gia m6t sé chwong trinh
diéu hoa phién m3 va dudng tin hiéu ndi bao nhu
Gas6/MerTK, BUB1/THRAP3, PD-L2, VISTA, B7-H3 va
GSDMC trong cac mo hinh thyc nghiém [9, 10].

Tuy nhién, nPD-L1 chwa c6 hé théng chdm diém
chuan héa, chua cé ngudng cat 1am sang va chua
duoc dung dé quyét dinh chi dinh diéu tri bang ICI.
Khi gap tin hiéu nhan hodc bao tuwong trong nhuém
PD-L1, nha giai phdu bénh khéng nén dién gidi nhuw
nhudém mang duwong tinh theo tiéu chi lam sang. Gia
tri chinh cia nPD-L1 hién nay |3 gitp hiéu co ché& sinh
hoc u va khang tri, khdng phai thay thé bao cdo PD-
L1 mang.

3.4. PD-L1 lwu hanh va sinh thiét ldng

Ngoai m6 u, PD-L1 cdn cé thé dwoc phat hién
trong mdau ngoai vi dudi nhiéu dang khac nhau. Vé
nguyén tac, cac dang nay gobm PD-L1 hoa tan ty do
trong dich thé (soluble PD-L1, sPD-L1), PD-L1 gin
trén tui ngoai bao (exoPD-L1), PD-L1 lién quan dén
t€ bao u lwvu hanh (circulating tumor cells, CTCs) va
RNA PD-L1 lu hanh. Viéc phan biét cic dang nay réat
quan trong, vi cung la PD-L1 lru hanh (circulating PD-
L1) nhwng ngudn géc sinh hoc, phuong phdp dovay
nghta dién giai khéng gidng nhau [2, 11].

PD-L1 hoa tan la phan protein PD-L1 khdng
con gan véi mang t& bao hodc mang tui ngoai bao
(exosome). Dang nay cé thé dugc tao ra khi viing
ngoai bao cla PD-L1 mang bj cat roi, hodc do cac
bién thé phién m3 tao ra protein thi€u viung xuyén
mang. sPD-L1 thwong duoc dinh lwong bang ELISA
hodc cac nén tang mién dich tuong tu. [2, 11-14].

Khac véi sPD-L1, exoPD-L1 1a PD-L1 con ndm
trén mang cla cac tdi ngoai bao nhd. Tui ngoai bao
14 nhitng tui mang kich thudc nho do té bao phdng
thich ra modi trwdng ngoai bao; chiing cé thé mang
protein, lipid va vat liéu di truyén, nh& dé tham
gia truyén tin hiéu gitta cac t€ bao. Khi PD-L1 hién
dién trén bé mat tui ngoai bao, phan t&r nay van cé
thé twong tac véSi t&€ bao mién dich & nhitng vi tri
xa khéi u nguyén phat, gép phan vao trc ché mién
dich toan than. Vi cé thé l1dy mau I3p lai theo thoi
gian, exoPD-L1 dwoc xem la (ng vién ddu &n sinh hoc
c6 titm nang trong theo ddi déng hoc dép (rng hodc
khang tri ICI [12-14].
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Danh gid exoPD-L1 doi hdi quy trinh chit ché hon
so véi viéc do PD-L1 tryc tiép trong huyét twong hodc
huyét thanh. Quy trinh phu hgp can tach hodc lam
giau tui ngoai bao, xac nhan phan doan nay bang dau
4n dic trung nhu CD9, CD63, CD81 hoic ky thuat hd
trg khdc, réi méi dinh lwgng PD-L1 trén phan tui ngoai
bao da lam giau [12, 13]. Ngoaira, PD-L1 trén té€ baou
Iwu hanh va RNA PD-L1 lvu hanh cé wu diém ly thuyét

trong theo doi di hop sinh hoc va khang tri, nhung
con bj gidi han bdi s6 lugng té bao u lwu hanh thap,
khac biét nén tang bat gitr, d6 6n dinh RNA va thiéu
chuin hda lién phong xét nghiém [1, 2, 11]. Vi vay, cac
dang PD-L1 lwu hanh hién nay nén duwgc xem la cong
cu nghién ctru chuyén dich cé trién vong, cé thé bd
sung thong tin sinh hoc cho IHC m6, nhwng chua thay
thé& PD-L1 IHC trong Iwa chon diéu trj thudng quy.

Bang 2. Tong hop cac dang PD-L1, phuong phap phét hién, mc d6 chuan hda va y nghia thuwc hanh hién nay

Phuwong phap

Mtrc d6 bang chirng  Gia tri thwc hanh

Dang/vi tri tén tai

phat hién chinh

va chuan hoa

hién nay

Han ché chinh

IHC trén mo FFPE;

C6 bang chirng 1am
sang va quy trinh
chuén hoa rd rang;

b3 dung trong thuc

Dj hop md u, mau
nhd, md sau diéu

PD-L1 man N . X s hanh; 1a nén tan . - .
. N ang doc TPS, CPS hodc  can diéen giai theo d ¢ 5 g.M tri, clone/nén tang
trén mo ) , ~ lwa chon ICI & nhiéu , e
IC theo chi dinh. dung assay, thudc, chi dinh khac nhau, yéu toé
loai u va hé théng S tién phan tich.
diém tuong &ng.
Nghién ctru co ché; B‘ang c.fll.rng’chu yeu s el , N
«it IV khit elvean tlr nghién clru co Chu yéu giai thich ~ Chua c6 ngudng
PD-L1 y glycan, ché& va thuc nghiém; gidi han phat hién  cat, chua duoc
, Western blot, MS , R R s o R
glycosyl hda chwa coé quy trinh IHC va co ché 6n khuyén cao thudng

hoac IHC thuc
nghiém.

xét nghiém lam sang
chuan.

dinh PD-L1.

quy.

PD-L1 trong nhan

IHC/IF nghién
ctru; phan tich van
chuyé&n nhan va
duong tin hiéu.

DPang nghién clru

Chu y&u nghién ctru
co ché, khang trj va
sinh hoc u.

Khong dugc tinh
nhu nhuém mang
duwong tinh khi bao
cao PD-L1 lIam sang.

sPD-L1 trong huyét
thanh/huyét twong

ELISA hoac
immunoassay trén
mau mau.

bang nghién clru;
phu thudc kit, loai
mau va xt Iy mau.

Cé tiéem nang
chuyén dich, theo
dGi dong hoc va
tién luong.

Chua cé ngudng cat
théng nhat, khac
biét kit, loai mau va
thoi diém 18y mau.

exoPD-L1/EV-PD-L1

Tach/lam giau tui
ngoai bao, xac nhan
CD9/CD63/CD81,
sau do dinh luong
PD-L1.

Dbang nghién clru;
quy trinh tach tui
ngoai bao chua
ddng nhat.

Cé titm nang
chuyén dich trong
theo d&i dap tng/
khang tri ICI.

Khac biét ki thuat
tach tui ngoai bao,
do tinh sach, thiéu
chuan lién phong
xét nghiém.

PD-L1 trén CTC

Bat gilt CTC két hop
IHC/IF ho3c nén
tang té€ bao don.

DPang nghién clru

C6 tiéem nang phan
anh dj hop va tién
héa khéi u.

CTC it, nén tang bt
gilt khac nhau, kho
chuén hoa.

RNA PD-L1
luu hanh

RT-gPCR, RNA-seq
hodc nén tdng phan
tlr trén mau/EV.

Pang nghién clru

Nghién cttu chuyén
dich va theo doi
sinh hoc u.

RNA khéng 6n dinh,
khéng phan dnh
truc tiép protein
mang co6 chirc nang.

3.5. B&i canh mién dich mé u, bénh hoc khong
gian va cdng nghé bé trg

Gidi han quan trong cla PD-L1 IHC la két qua
thuong duogc dién gidi tir mot lat cdt mo, trong khi
ddp tng mién dich tri liéu phu thudc vao toan bo vi
mai trwedng u. Vi vay, cc yéu td nhu ciu tric lympho
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bac ba, mat do va vi tri cla t& bao T CD8+/TIL, tinh
trang MSI/MMR, gédnh n3ng dét bién khdi u, ki€u t&
bao mang PD-L1 va ciu tric khéng gian clia md u ¢
thé bd sung bdi cdnh cho két qua PD-L1 don 1. Day
la co s& clia bénh hoc khdng gian (spatial pathology)
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trong danh gia dau 4n mién dich [1, 2, 11].

C4u trac lympho bac ba (tertiary lymphoid
structures, TLS) la t6 chirc mién dich twong ty nhuw
hach lympho th& cdp, hinh thanh trong mé viém
man tinh hodc mé u. TLS trudng thanh co trung tdm
mam, phan anh kha ning t6 chirc dap &ng mién dich
tai chd. Vanhersecke va cong s cho thay TLS trudng
thanh lién quan dén dap (ng t6t hon vdi liéu phap
rc ché& diém kiém soat mién dich va séng con t6t hon
& nhiéu loai u, doc 1ap vdi biéu hién PD-L1 va mét
dd té bao T CD8+ [15]. Dit liéu mdi hon tir nghién
ctru BIP trén 509 bénh nhan ung thu phéi khong t&
bao nhd diéu trj ICI cling cho thay TLS trwdng thanh
lién quan dén két cuc 1am sang tdt hon déc 1ap vai
PD-L1 va d3c diém bd gen; dong thoi phan tich
transcriptomics khéng gian giip nhan dién céc yéu
t6 cha vi mdi trudng, dac biét cadc dudi nhdm nguyén
bao soi lién quan ung thuw, gép phan vao khang tri
nguyén phat & mét sé truong hgp cé TLS truwdng
thanh [16].

Cac ky thuat nhu mién dich huynh quang da
kénh, phan tich khéng gian ky thuat s6 (digital
spatial profiling) va phién ma hoc khong gian (spatial
transcriptomics) cho phép danh gia PD-L1 cung
nhiéu dau &n mién dich khac trong cau tric md hoc
bao ton. Y nghia clia PD-L1 cé thé khac nhau tuy vao
viéc phan t&r nay nam trén t& bao u, dai thuc bao,
té€ bao tua, ving b& xdm 1an, vung thiéu lympho
hay gan cum lympho/TLS. D3y 13 huwdng phat trién
quan trong ctia giai phau bénh chinh xac, nhung hién
van chd yéu phuc vu nghién ctru chuyén dich va thi
nghiém lam sang [1, 2, 16].

Hinh dnh phan t&r danh gia biéu hién PD-L1 bang

PET/SPECT c6 tiém nang danh gid phan b6 PD-L1
toan than va vuwot qua gidi han cla sinh thiét don vi
tri. Qi va céng sy dad téng hop nhém phuong phap
radionuclide imaging nhu mot hudng dang phat
trién dé€ b6 sung cho xét nghiém mé hoc [2]. Tuy vay,
cac nén tang nay van can thém dit liéu d6i chiéu véi
IHC, chuan hoda tin hiéu va chirng minh gia tri dw bdo
ddap ung trudce khi ting dung thuong quy.

Tri tué nhan tao (artificial intelligence, Al) va hoc
may (machine learning) trong bénh hoc s cé thé hd
trg nhan dién ving u, phan biét t& bao u vdi té bao
mién dich, chudn héa chdm diém TPS/CPS va giam
bién thién gitra ngudi doc. Baxi va céng sw phan tich
1.746 tiéu ban PD-L1 tr nhiéu th&r nghiém CheckMate
& ung thu phdi khong t& bao nho, ung thu biéu mod
dudng niéu, melanoma va ung thv dau c6; Al phat
hién nhiéu miu PD-L1 duong tinh hon chdm diém
thd cong & céc ngudng 1% va 5%, trong khi méi lién
quan véi dap (rng va séng con nhin chung tuong ty
hodc cai thién & mdt s6 nhdm u [17]. DU vay, Al chi ¢
y nghia khi dwoc huan luyén trén dit liéu chuan, gén
v&i assay cu thé va dugc dat dudi giam st cla bac
sT giai phau bénh.

3.6. Mirc do sin sang &ng dung va thong diép
thuc hanh cho giai ph3u bénh

Cé thé chia cdc phuwong phap danh gid PD-L1
thanh ba nhém theo mic do s3n sang &ng dung.
Nhém d3 dugc dung trong thuc hanh gébm PD-L1
mang danh gid bang IHC trén mo, véi hé théng diém,
clone, nén tang va ngudng cat d3 duwoc xac nhan
cho tirng loai u va thudc cu thé. Nhém cé tiém ning
chuyén dich gdbm sPD-L1, exoPD-L1, PD-L1 trén CTC
va RNA PD-L1 lwu hanh; cdc chi dau nay cé vu diém.

Diagnostic Scoring & Clinical Implications / Chédm diém Chén doan & Y nghia Lam sang

PD-L1 Scoring Methods
Céc Phuong phap Cham diém PD-L1

TPS (Tumor Proportion Score)

|

_(TCPDL() v, , b
TPS_(TDiai viabIeTc) 100p7o

TC = Tumor Cell / Té bao U

___IC(immune Cell Score)

s _ (Area of IC PD-LA(+), , oo ls
—>ic= (g TumcrArea)) 1008

IC = Immune Cell / T& bao Mién dich

cP's'.{t:nmhmed.va é‘e‘j |

TC(+) +1C(+) TC = Tumer Cell / Té bao U
CPS=(=———=)*100
( Total viable TC) IC =Immune Cell / Té bao Mién dich
Assay Drug Tumor Type Cut-off |
Companion Diagnostic 22C3 Pembrolizumab NSCLC >=1%
3 ;: 3 : 28-8 Nivolumab TNBC >=50%
Chan doan Bong hanh SP142 Atezolizumab TNBC IC >=1%
SP263 Durval b etc. IC >=5%
> High Score > Likely Responder
Response to Immunotherapy Diém sb Cao C6 kha nang Dap ting
Dép (rng voi Liéu phap Mién dich > ail'é?af Sséo%p = > lﬁg I!-gﬁgrgﬁgggm;'

Hinh 2. C4c phuvong phap cham diém PD-L1 IHC trong thuc hanh |am sang
Ngudn: tdc gid tw thiét ké duwa trén téng hop tai liéu [1, 2, 5-7].
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vé 18y mau lap lai va theo d&i dong hoc nhwng con
thi€u chuan hda lién phong xét nghiém. Nhém chi
yé&u nghién clru co ché& hodc cong nghé bé tro gbm
PD-L1 glycosyl hda, nPD-L1, bénh hoc khoéng gian,
hinh anh phan tlr va Al; cac hudng nay gidp giai thich
sinh hoc u, di hop biomarker va khang tri, nhung
chua thay thé duoc bdo cdo PD-L1 IHC thudng quy.

Thong diép thuc hanh d6i véi bac st gidi phau
bénh la: két qua PD-L1 phai dwoc dién gidi theo ding
loai u, thuéc diéu tri, clone khang thé, nén tang xét
nghiém va hé théng diém tuwong (ng; khdng hodn
déi clone hodc nén tang mét cach tly tién; ludn kiém
s0at cac yéu td tién phan tich nhu thoi gian thiéu
mau lanh, ¢ dinh, chat lvgng block va mirc d6 hoai
tlr; than trong vdi két qua gan ngudng; dong thoi ghi
nhan han ché clia mau sinh thiét nhd, md hoai tl,
mau sau hoéa xa tri hodc mau khéng dai dién day da
cho di hgp khéi u.

4. HAN CHE cUA BAI TONG QUAN

Bai viét nay 13 tdng quan twdng thuat cé dinh
huwéng, khong phai tdng quan hé théng. Do do, bai
khéng thuc hién chién lwgc tim kiém theo quy trinh
PRISMA, khéng danh gid nguy co sai léch cla tirng
nghién ctru va khong phan tich dinh lwgng hay phan
tich gdp. Bang chitng vé cac dang PD-L1 ngoai IHC,
dac biét la sPD-L1, exoPD-L1/EV-PD-L1, nPD-L1, PD-
L1 glycosyl hda, bénh hoc khéng gian, hinh anh phan
tlr va Al con chuwa dong nhat vé phuong phap, loai
mau, ngudng cat va bdi cadnh [am sang. Vi vay, cac
nhan dinh vé &rng dung I1dm sang cta nhirng dang nay
can dugc hiéu 13 dinh hudng chuyén dich, chwa phai
khuyén cdo thay thé thuc hanh PD-L1 IHC hién hanh.

5. KET LUAN

PD-L1 |a mot biomarker trung tam cGa mién dich
tri liéu nhung déng thoi 1a mot phan tlr cé sinh hoc
phtrc tap. Ngoai dang mang duwoc danh gia bang IHC,
PD-L1 con tdn tai dudi cac dang lién quan dén glycosyl
hda, trong nhan t& bao, hoa tan trong tuin hoan, gan
trén exosome/tui ngoai bao, trén té bao u lwu hanh
va dudi dang RNA lvu hanh. M&i dang phan danh mot
I&p sinh hoc khac nhau, cé phuong phap phat hién
khac nhau va mic d6 chudn héa khac nhau.

Trong thuc hanh hién nay, PD-L1 mang duoc
dénh gia bang IHC trén mo van |a nén tang cé gia tri
I&m sang cao nhat va chuwa cé phuong phdp nao thay
thé& duoc. Dién gidi két qua can dat trong bdi canh
loai mau, thoi diém |y mau, clone khang thé, nén
tang xét nghiém, hé théng diém, ngudng cat, di hop
mo u va cic yéu td tién phan tich. Cac dang PD-L1
lru hanh, PD-L1 ndi bao, bénh hoc khdng gian, hinh
anh phan t&r va Al cd vai trd mé rong hiéu biét sinh

hoc, giai thich tinh khéng hoan hao cua IHC va dinh
huéng nghién ciru chuyén dich. Céch ti€p can PD-
L1 nhw mét hé biomarker da tdng s& phu hgp hon
v&i yéu cau cla giadi phau bénh chinh xac trong ky
nguyén mién dich tri liéu.
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