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Abstract

Overview: COPD is a heterogeneous chronic airway disease; inhaled maintenance therapy improves
symptoms and reduces exacerbations in selected patients but does not fully address inflammatory
drivers across endotypes.

Research overview: A subset of COPD shows type 2 inflammation, often reflected by higher blood
eosinophils. In appropriately selected populations, biologics targeting IL-4/IL-13 and IL-5 have
improved exacerbation outcomes and, in some studies, lung function. Upstream epithelial alarmins are
emerging targets: [L-33/ST2 inhibition has shown signals of benefit in selected phenotypes (former
smokers and/or higher eosinophils), while COPD evidence for TSLP blockade is still limited and
awaits confirmation.

Conclusion: COPD biologics are moving from downstream cytokines toward upstream alarmins.
Clinical impact will depend on precise patient stratification using phenotype and practical biomarkers
especially blood eosinophil to optimize benefit, safety, and value.

Keywords: COPD; biologics; type 2 inflammation; blood eosinophils; 1L-33; ST2/TSLP; 1L-4/13, IL-
5

Tém tit (Tiéng Viét)

Dai cuong: bénh phoi tac nghén man tinh (BPTNMT-COPD) 1 bénh dudng thd man tinh 6 tinh di
thé; diéu tri hit duy tri giup cai thién triéu ching va giam dot cip & mot s phan nhém nhung chua
kiém soat ddy du cac co ché viém nén giita cac kiéu hinh.

Téng quan nghién ciru: Mot bd phan bénh nhén c¢6 viém type 2, thuong goi ¥ bai bach cu 4i toan
mau ting. Khi chon dung quan thé dich, thudc sinh hoc nhdm IL-4/IL-13 va IL-5 cho thiy loi ich
giam dot cAp va cai thién chtc ning hd hip. Céc cytokin biéu mé thuong ngudn 1a huéng méi: e ché
IL-33/ST2 ¢6 hiéu qua & mét s6 kiéu hinh (nhu nguoi da bd thudc 14 va/hodc bach cdu 4i toan cao),
con dit liéu vé trc ché TSLP trong BPTNMT hién con han ché va can nghién ctru thém.

Két luan: Diéu tri sinh hoc trong BPTNMT dang chuyén tir muc tiéu ha ngudn sang cac dau chi sinh
hoc thuong nguén. Vai tro thuc hanh phuy thude phan t?mg bénh nhan dua trén kiéu hinh va cac diu 4n
dé ap dung, dic biét bach cau 4i toan mau dé t6i wu hidu qua, an toan va chi phi.

Tur khéa: COPD; thude sinh hoc; viém type 2; bach cAu 4i toan; IL-33/ST2; TSLP; IL-4/13, IL-5
Abbreviations

Abbreviations: BCAT = blood eosinophils; COPD/BPTNMT = chronic obstructive pulmonary
disease/bénh phoi tic nghén man tinh; FEV, = forced expiratory volume in 1 second; FVC = forced
vital capacity; ICS = inhaled corticosteroids; IL = interleukin; IL-4Ra = interleukin-4 receptor alpha;
IL1RL1 (ST2) = IL-33 receptor; ILC2 = group 2 innate lymphoid cells; LABA = long-acting [32-
agonist; LAMA = long-acting muscarinic antagonist; mAb = monoclonal antibody; RCT =
randomized controlled trial; TSLP = thymic stromal lymphopoietin; TSLPR = TSLP receptor; Th2 =
T helper type 2 cells.



1. Pai cwong bénh phoi tic nghén man tinh

Bénh phéi tic nghén man tinh (BPTNMT) 1a mot bénh 1y viém man tinh duong thé ¢6 dién tién
kéo dai, dic trung boi han ché ludng khi khéng hdi phuc hoan toan va su thay ddi cdu trac ¢ duong dan
khi nho va nhu mé phéi (hep dudng din khi va khi phé thung). Chan doan hién nay dua trén ho hap ky
sau nghiém phap gidn phé quan véi ty sé FEV/FVC < 0,7 trong bdi canh tridu chirng hd hip man tinh
(kho thé, ho, khac dam) va tién sir phoi nhiém yéu t6 nguy co. Tuy nhién, quan diém hién dai khong
xem BPTNMT chi 1a mot “ngudng ho hép ky”, ma la mot qua trinh bénh hoc di thé. Vi vay, cac khai
niém nhu tién- BPTNMT (pre-COPD) va PRISm nhin manh ring bét thuong viém, tai cu trac, suy
giam chtrc ning phdi c¢6 thé khai phat sém hon va khong dong nhét giira cac ca thé [1, 2].

Diéu tri BPTNMT theo cac khuyén céo quéc té tap trung vao kiém soét triéu ching, cai thién
kha ning ging stc, giam dot cap va nang cao chét lugng sdng. Viéc diéu tri dua vao phan nhém ABE
hodc dia vao dot cip va triéu chimg kho the dé khoi dau diéu tri. Thude gidn phé quan tac dung kéo dai
(LABA va/hoic LAMA) la nén tang vi c6 hiéu qué rd rét trong giam khoé thd va giam dot cAp mire do
nhe-trung binh. Corticosteroid dang hit (ICS) thudong duoc st dung trong phac d phdi hop (dic biét
lidu phap ba thubc LABA/LAMA/ICS) nham giam nguy co dot cp va tir vong & nhom bénh nhén duoc
chon loc, nhat 14 khi c6 bang ching viém type 2 thong qua bach cau i toan (BCAT) ting trong méau[3]

Tuy nhién, chinh cac gidi han cta lidu phap hit da thuc ddy su phat trién cua cac chién luoc
diéu tri nhdm trang dich. Thu nhat, LABA va LAMA cai thién triéu chimg nhung khong ngin chin
hoan toan tién trién bénh hodc viém nén trong phdi; hidu qua cht yéu mang tinh triéu ching, khong tao
ra tac dung diéu hoa mién dich rd rét. Thi hai, ICS chi c6 loi ich nht quan ¢ nhém bénh nhan c6 BCAT
méu cao, trong khi hiéu qua giam dang ké & nhom BCAT thap (dic biét < 100 té bao/uL) va di kém
nguy co viém phdi ting 1én, nhat 1a & ngudi cao tudi, co tién sir viém phdi hodc dung ICS liéu cao kéo
dai. Thir ba, cac liéu phap bd trg nhu roflumilast (rc ché PDE-4) va macrolide kéo dai chi phu hop cho
mot s6 phan nhom (vi du viém phé quan man, FEV: thip, di ting hat thudc) va bi gii han boi tac dung
khong mong mudn (rdi loan tiéu hoa, kéo dai QT, khang khang sinh). Tong hop cac han ché nay cho
théy can mot mod hinh diéu tri dua trén co ché, nham tac dong lén co ché viém cua bénh va giam dot
cip & nhirng bénh nhan kho kiém soat [4-6].

2. Co ché interleukin trong copd: tir viém type 2 dén cac ‘alarmin’ biéu mé IL-33 va TSPL

BPTNMT vén dugc xem 14 bénh 1y viém uu thé bach ciu trung tinh, lién quan stress oxy hoa,
mét can b::ing protease—antiprotease va r6i loan mién dich bim sinh. Tuy nhién, cac dir liéu sinh hoc
dudi nhoém da xac dinh mot ty 1é khong nho ngudi bénh ¢6 dac diém viém type 2, biéu hién qua BCAT
tang trong mau/dam va/hoic ting cac ddu 4n lién quan. O phan nhom nay, cac interleukin ha ngudn nhu
IL-4, IL-5 va IL-13 thic day ting sinh va hoat hoa BCAT, ting tiét nhdy, ting phan ing duong thd va
g6p phan vao dot cap tai dién [7, 8]. Khia canh quan trong hon 13 sy tham gia cta cac cytokine ngudn
gdc biéu mé dugc goi la “alarmin”, dong vai tro khai phat & thuong ngudn cua dong thac viém, trong
d6 nodi bat 1a IL-33 va thymic stromal lymphopoietin (TSLP) [9, 10].

IL-33 12 mét cytokine thudc ho IL-1, thudng hién dién ndi bao (chu yéu trong nhan) & té bao
hang rao nhu biéu md va ndi mé. Trong BPTNMT, cac tac nhan gay hai (dac biét khoi thudc va &
nhiém) lam ting stress oxy hoa va ton thuwong mé, dan dén giai phong IL-33 ra ngoai bao nhu mét tin
hiéu béo dong tai chd, qua d6 tao mdi truong viém kéo dai va gbp phan ting tiét nhdy, tai ciu trac
duong tho. IL-33 truyén tin hi¢u chi yéu thong qua gén két vi thy thé ST2 (ILIRL1), ¢6 mit trén nhiéu
té bao mién dich (bach cAu trung tinh, BCAT, dai thuc bao, dudng bao, té bao mast va céc quﬁn thé
lympho). Su hoat hoa truc IL-33/ST2 c6 thé thuc ddy ca dap tmg type 2 13n khong-type 2; cac con dudng



tin hiéu xudng dong dugc nhic dén gdm MAPK va NF-«B, giup khuéch dai phan tmg viém va rdi loan
chire nang biéu moé [6, 11].

TSLP 1a mét cytokine thugng ngudn khac do té bao biéu mé duong thé (va mot s6 té bao nhu mo —
mién dich) tiét ra khi phoi nhidm virus ho hip, chat 6 nhidm, di nguyén va céc kich thich viém. TSLP
duge xem 13 “diém hoi ty” diéu hoa mién dich rong rai: hoat hoa té bao tua va diéu huéng dap ing mién
dich, ddng thoi anh hudng 1én té bao mast, cic quan thé lympho T va tham chi cac nhanh viém khong-
type 2. V& truyén tin hiéu, TSLP tac dong thong qua thy thé TSLPR va hoat hoa truc JAK/STAT. Pic
diém tac dong da hudng nay dic biét hip din trong BPTNMT, noi da s6 bénh nhan ¢6 viém uu thé bach
cdu trung tinh va dap tmg kém vai ICS. Tuy nhién, su di hop sinh hoc cia BPTNMT va thiéu biomarker
dac hiéu cho hoat héa TSLP van 1a thach thire trong lya chon ngudi bénh dich [12].

3. Liéu phap sinh hoc dwa vao truc viém IL-4/ IL-13 va IL-5

Trong nhom lidu phap sinh hoc theo duong viém type 2, hai truc dd c6 bang chirng manh nhat
va hién duoc nhic dén trong dinh hudng diéu tri BPTNMT cép nhat (GOLD 2026) 1a IL-4/I1L-13 va IL-
5 [13]. Véi truc IL-4/IL-13, dai dién 1am sang ndi bat 1a dupilumab (khang thé don dong gén vao IL-
4Ra, tir 6 e ché dong thoi tin hiéu cta IL-4 va IL-13). V& sinh bénh hoc, IL-4/IL-13 14 cac cytokine
trung tim ciia dap tng type 2, thiic day hoat hoa Th2/ILC2, ting san xuét cht nhdy, réi loan hang rao
biéu mo, ting phan timg dudng thd va duy tri tinh trang viém BCAT. O BPTNMT, nhom bénh nhan c6
bang chimg viém type 2 (thudong duoc goi y bang BCAT mau ting, tién sir dot cap tai dién, doi khi
chdng lap dic diém hen-BPTNMT) c6 xu hudng dap tng tot hon véi can thiép vao truc ndy. Cac thir
nghiém pha III gin day cho thdy dupilumab c6 thé giam tan suat dot cap trung binh/ning va cai thién
chirc nang ho hép (FEVh) 6 quﬁn thé BPTNMT chon loc ¢6 ddu hiéu viém type 2; nho do, thube duge
dua vao phan khuyén cao cho nhom bénh nhan BPTNMT dot cap thuong xuyén du di t6i wu diéu tri
hit, dac bi¢t khi co BCAT cao [7, 14-16].

V6i truc IL-5, dai dién thuong dugc dé cap trong BPTNMT la mepolizumab (khang IL-5), tac
dong tryuc tiép 1én BCAT: giam biét hoa, huy dong va kéo dai ton tai cia BCAT, qua d6 giam viém type
2 lién quan 4i toan. Dit liéu tir cac thir nghiém 16n trén BPTNMT cho thiy loi ich ctia mepolizumab
khong ddng nhét toan bd quan thé, nhung tip trung rd hon & nhom c6 BCAT mau cao va dot cap tai
dién, dy ciing 1a co s¢ sinh hoc phi hgp véi vai trd IL-5. Vi vay, GOLD 2026 nhan manh tiép cin c4
thé hoa theo dau 4n sinh hoc, trong 46 BCAT mau 13 ddu 4n thuc hanh quan trong dé can nhéc thudc
sinh hoc (bao gdm nhom khang IL-4/13 va khang IL-5) & bénh nhan BPTNMT van con dot cap du da
diéu tri nén t6i vu (thuong 1a LABA/LAMA + ICS) [17, 18].

4. Cac nghién ctru nhiam truc IL-33/TSPL trong BPTNMT: bang chirng va thir nghiém dang tién
hanh.

Trén nén tang co ché bénh sinh ké trén, cac thude sinh hoc nhim 1L-33, ST2 hodc TSLP duoc
phat trién nham can thiép ¢ “dau ngudn” ciia dong thac viém. Cac nghién ctru pha 2 véi itepekimab
(khéng IL-33) va astegolimab (khang ST2) cho thay xu huéng giam ty 1¢ dot cap trung binh dén ning
va cai thién chirc niang ho hip, mic du hiéu qua chung khi xét toan bd quan thé con khiém tén. Diém
nhét quan 1a 1gi ich ¢6 vé rd hon & mot s6 phan nhom, dic biét nguoi da bo thude 1a va/hoic c6 BCAT
mau cao, goi ¥ nhu cu “chon ding bénh nhan” khi trién khai liéu phap alarmin. Hién nay, cac thu
nghiém quy mé 16n hon nhu AERIFY, ALIEN, FRONTIER va OBERON dang tiép tuc 1am 3 hiéu
qua, d6 an toan va xac dinh nhom bénh nhan hudng lgi cao nhat [19-22].

Dbi voi TSLP, kinh nghiém tir hen phé quan cho thay trc ché TSLP bang khang thé don dong
(tezepelumab) co thé giam dot cp trén nhiéu phan nhom, ké ca & bénh nhin c6 BCAT thip. Gia thuyét
chuyén dich sang BPTNMT cho riang TSLP c6 thé diéu hoa ddng thdi nhidu nhanh viém va do d6 c6
tiém ning vuot qua han ché cua cac chién luge chdng viém truyén théng. Tuy nhién, so véi IL-33, dit
lidu trén BPTNMT con han ché hon; cac thir nghiém chi yéu dang & giai doan danh gia va cho cong



b, trong bdi canh BPTNMT c¢6 viém bach cau trung tinh, nhiém tring man va rdi loan mién dich lién
quan hut thudc, 1am cho déap tng diéu tri c6 thé khong dong déu. Dudi ddy 1a bang tong hop cac nghién
ctru va thir nghiém nham tryc IL-33/ST2 va TSLP dugc mo ta trong chuyén dé [21, 23, 24].

Bdng 1. Céc nghién ciru thuoc sinh hoc nham truc IL-33/ST2 va TSLP trén bénh nhdn BPTNMT (tong
hop tir chuyén dé).

Thudc (dich) | Ma Quan  thé/thiét | Lidu dung | Tiéu chi chon | Két qua

thir ké chinh
nghié
m
Itepekimab | NCTO | BPTNMT trung | 300 mg | 40-75 tudi; hat | Giam 19% dot cap
(khang  IL- | 35469 | binh-ning; RCT | mdi2 tuan | thudc hién | (p=0,13); FEV: trudc
33) 07 1:1; 24-52 tuan; | vs gia | tai/trudc day; | gian phé quan +0,06
n=170/nhanh duoc viém phé quan | L (p=0,024); lgi ich

man; FEV: 30- | cao hon & BCAT
80%; =2 dot cap | 2250 va nguoi da bo
trung binh hodc >1 | thudc 14.

dot ning/12 thang
Astegolimab | NCTO | BPTNMT trung | 490 mg | 40-75 tudi; hut | Giam 22% dot cap
(khang ST2) | 36150 | binh-rit ning; | mdi4 tuan | thudc hién | (p=0,195); FEV: sau
40 RCT 1:1; 48| vs gia | tai/trudc day; | gian phé quan +40
tuln; duogc FEV: >30%; >2 | mL (p=0,094); xu
n=40/nhanh dot cap trung binh | huéng loi ich ¢

hodc >1 dot nang | BCAT >300.
Itepekimab NCTO | BPTNMT trung | 300 mg | 40-85 tudi; huat | Nghién ctru dang tién

(khang  IL- | 47019 | binh-ning; RCT | m&i 2 | thudc hién | hanh; chua co dir
33) 83 /| 1:1; theo doi 52 | hoac 4 | tai/trudc day; | ligu.

NCTO | tuan; n=310 tudn  vs | viém phé quan

47514 gia dugc | man; >2 dot cép

87 trung binh hodc >1

(AERI dot nang

FY-

1/2)

Astegolimab | NCTO | BPTNMT trung | 476 mg | 40-90 tudi; hit | Nghién ciru dang tién
(khang ST2) | 50379 binh-rat nang; mdi 2 | thube hién | hanh; chua c6 dir
29 RCT 1:1; theo | hodc 4 | tai/trudc day; | liéu.

(ALIE |ddi 52 tuan; | tudn  vs | FEV: 20-80%; >2
N) n=310 gia dugc | dot cap trung binh
hodc >1 dot nang
Tozorakimab | NCTO | BPTNMT trung | Tozoraki | 40-75 tudi; | Nghién ctru dang tién
(khang  IL- | 46310 | binh-nang; mab  vs | BPTNMT  keém | hanh; ti€u chi chinh:
33) 16 RCT; 12 tuan; | gid dugc | viém phé quan | thay doi FEV, trudc
(FRO |n=114 man; >1 dot cip | gidn phé quan sau 12
NTIE | (57/nhanh) trung tudn.
R-4) binh/nang/12
thang

Tozorakimab | NCTO | BPTNMT trung | Liéu 1 | >40 tudi; da bo | Nghién ctru dang tién
(khang IL- | 51688 | binh-rdt nang; | hodc 2 vs | thudc 14; FEV: | hanh; tiéu chi chinh:
33) 09 RCT; n=1272 | giadugc | >20%; >2 dot cap | ty 1¢ dot cap hing
(OBE trung binh hodc >1 | nam.

RON) dot ndng




Tezepelumab | NCTO | BPTNMT trung | Tiém mdi | 40-80 tudi; hut | Tiéu chi chinh: ty 18
(khang 43091 | binh—rat nang; | 4 tuan vs | thudc hién | dot cap trung binh—
TSLP) 13 RCT; n=338 gia dugc | tai/trudc day; | ning; chuyén dé ghi
FEV: 20-80%; >2 | ‘du kién cong bb
dot cép; diéu tri | 2023

nén

ICS/LABA/LAM

A
CSJ117 NCTO | BPTNMT; RCT; | 4 mg hoac | >40 tudi; d3 bo | Tiéu chi chinh: thay
(TSLP dang | 48821 | n=300; 12tudn |8 mg hit | thudc 1a; | d6i diém triéu ching
hit) 24 mdingdy | BPTNMT diéu tri | E-RS sau 12 tuan;

phéi hop chuyén dé ghi ‘dy

kién cong bd 2023’

Hau hét cac nghién ctru trén déu nhdn manh vao bénh nhan c6 dot cip thudng xuyén va dang
diéu trj nén tdi wu, nhim tra 101 cau hoi 1am sang thiét thuc: liéu can thi€p thuong nguén (alarmin) cé
gitip giam dot cAp & nhom “khang tri” véi liéu phap thude hit hay khéng. Quan sat tir cac thr nghiém
d3 cong bd goi ¥ hiéu qua khong dong nhat, phit hop voi dic diém di hop cia BPTNMT. Do d6, hudng
phat trién quan trong trong twong lai 14 xay dung bd tiéu chi Iya chon bénh nhan dya trén kiéu hinh 1am
sang (vi du da bo thude 14, viém phé quan man, tién st dot cip), ddu 4n sinh hoc (BCAT mau, cac chi
diu biéu mo), va cd thé ca cac yéu t di truyén, phan tr lién quan hoat héa truc IL-33/ST2 hodc TSLP
[9].

5. KET LUAN

Liéu phap sinh hoc trong BPTNMT dang chuyén dich tir cac muc tiéu ha ngudn sang cic muc
tiéu thuong ngudn tai bidu mé duong thd. Truc IL-33/ST2 va TSLP nbi bat vi dong vai tro khoi phat va
khuéch dai viém, c6 kha niang lién quan ca viém type 2 1an khong-type 2. Bang ching hién tai cho thay
cac thudc trc ché IL-33/ST2 c6 tin hiéu hiéu qua & mot s6 phan nhém nguoi bénh (dic biét nguoi da bo
thudc 14 va/hodc c6 BCAT cao), trong khi nhim tring TSLP hira hen mé rong loi ich ra cac kiéu hinh
viém da dang nhung vén can dit liéu 14m sang day du. Trong thuc hanh twong lai, gia tri cia cac lidu
phap nay s& phu thudc vao chién luoc phéan tang bénh nhan bang cac dau chi sinh hoc va dinh nghia &
quan thé dich; diéu nay khéng chi t6i vu hoa hidu qua, an toan ma con giai quyét thach thirc chi phi va
kha ning tiép can. Cac két qua tir cac thir nghiém dang tién hanh (AERIFY, ALIEN, FRONTIER,
OBERON va céc nghién ctru nhdm TSLP) s& c6 vai tro quyét dinh trong viée xac l4p vi tri cua diéu tri
sinh hoc theo truc IL-33/TSLP trong quan Iy BPTNMT theo huéng y hoc ca thé héa.
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