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LIEU PHAP THUC KHUAN THE (PHAGE THERAPY) TRONG
PIEU TRI MUN TRUNG CA DO CUTIBACTERIUM ACNES: TU
NGHIEN CUU PEN TRIEN VONG UNG DUNG LAM SANG -
MOT TONG QUAN TUONG THUAT

Téng Minh Phi*, Nguyén Vin Nhon, Nguyén Ba Tong, Lé Viét Ky
Khoa Khoa hoc Sirc Khoe, Truong Pai hoc Phan T hiét, tinh Lam Déng, Viet Nam

Tém tit: Mun trimg cd (Acne vulgaris) la mét réi loan da liéu phé bién véi tac nhin
gdy bénh chii yéu la vi khuan Cutibacterium acnes. Trude thiee trang gia tang cdc ching
Cutibacterium acnes da khang thude va kha nang hinh thanh bloﬁlm phikc tap, cac liéu
phap khang sinh truyén thong dang dan mat di hiéu qud. Bai tong quan nay hé thong héa
cdc bang chitng khoa hoc tir nghién civu tién lam sang dén thir nghiém lam sang giai doan
som vé liéu phdp thiee khudn thé (phage therapy) — mot hiedng tiép cdn méi trong diéu
tri mun. Két qua cdc nghién cieu In vitro va In vivo cho thdy liéu phdp phage cé tinh ddc
hiéu cao, givip tiéu diét vi khudan dich ma khéng anh hwéng dén hé vi sinh vt trén da, kha
nang pha hity biofilm va ikc ché cdc cytokine gay viém (IL-1B, IL-8, TNF-a). Viéc irng dung
cocktail phage két hop cdc hé dan thudc tién tién (hydrogel, liposome) bude dau chirng
minh hiéu quad giam tai heong vi khudn va dg an toan trén nguoi. Dit con thdch thirc vé do
on dinh dwgc pham, liéu phdp phage van mé ra trién vong Iém trong cd thé héa diéu tri va
gidi quyét tinh trang khdng khdng sinh trong da liéu hién nay.

Tir khoa: c. acnes, cutibacterium acnes, diéu tri mun trung ca, liéu phap thuc khuan the,

mun trung cd, phage therapy, ung dung lam sang

1. GIOI THIEU

Mun trimg cé (Acne vulgaris) 1a roi
loan da liéu pho bién nhét trén thé gioi,
anh huong dén khoang 80 — 85% thanh
thiéu nién va tiép tuc kéo dai & mot ty 1€
dang ké nguoi truong thanh (Castillo va
cong sy, 2019; Dessinioti & Katsambas,
2022; Rimon va cdng su, 2023). Bénh
khong chi gy ton thuong thyc thé trén
da nhu san, myn mu, u nang l1ong ma
con dan dén nhirng hé luy tdm 1y nghiém
trong nhu lo au, trim cam va y dinh ty tu
(Jonczyk-Matysiak va cong su, 2017; Yu
va cong su, 2024). Trong co ché bénh sinh
cila mun, Vi khuan Cutibacterium acnes
dong vai tro gay bénh chinh (Alkhawaja
va cong sy, 2020; H. J. Kim & Kim, 2024;
Lam va cong su, 2021).

Thach thtrc 16n nhat hién nay trong diéu
tri mun la tinh trang khang khéng sinh dang
gia tang & quy mod toan cau do viéc lam dung
va st dung kéo dai cic liéu phap truyén
thong (Dessinioti & Katsambas, 2022;
Jonczyk-Matysiak va cong su, 2017). Thuc
khuan thé (phage) dang noi 1én nhu mot giai
phap dot phd, nhdm tring dich va than thién
vo1 hé vi sinh vat ¢6 g1 (Golembo va cong
su, 2022; Jo va cong su, 2023; Natarelli va
cong sy, 2023). Vi kha nang ty nhan ban
(auto-dosing) tai 6 nhidm trung va pha huy
cdu trac biofilm phirc tap, liéu phap phage
mang lai uu diém vuot trdi vé tinh an toan
va hidu qua so v6i khang sinh phd rong
(Golembo va cong su, 2022; Luong va cong
su, 2020; Natarelli va cong su, 2023).

Bai tong quan nay nham tong hop va
phan tich cic biang ching khoa hoc tur
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céc nghién ctru tién 1am sang dén cac thur
nghiém 1am sang giai doan sém (Golembo
va cong su, 2022; Lam va cong su, 2021;
Rimon va cdng su, 2023). Qua do, chung
té1 danh gia tinh kha thi cua li€éu phap
phage trong viéc kiém soat Cutibacterium
acnes da khang thudc, diéu hoa phan tng
viém va tai thiét 1ap can bang hé vi sinh
vat da, mé ra hudng di méi cho y hoc
trong da lidu (Farfan va cong su, 2022;
Golembo va cdng su, 2022; Natarelli va
cong su, 2023).

2.CO SO LY THUYET VA PHUONG
PHAP NGHIEN CUU

2.1 Chién lwoc tim kiém

Nghién ctru dugc thyc hién dudi dang
téng quan tuong thuat, nham tong hop va
phan tich cac bang chimg hién ¢ vé co so
sinh hoc, co ché tac dong, kha ning khang
mang sinh hoc va tiém ning tmg dung cua
liéu phap thuc khuan thé (phage therapy)
trong diéu tri myn trimg ca do Cutibacterium
acnes. Viée tim kiém tai lidu duoc tién hanh
trén cac co so dir li€u dién tir chuyén nganh
gdm PubMed, Scopus va Google Scholar,
v6i pham vi tim kiém duoc cap nhat dén
hét thang 4 nam 2026, dya trén sy két hop
gitra cac tur khoa va thuat ngtr MeSH lién
quan dén thyc khuan thé, liéu phap phage,
Cutibacterium acnes va mun tring cd, bao
gom: “Bacteriophage”, “Phage therapy”,
“Cutibacterium acnes”, “Acne vulgaris” va
“Topical phage”. Cac toan tir Boolean AND,
OR va NOT dugc str dung dé mo rong hoac
thu hep pham vi tim kiém, dong thoi toi wu
hoa viéc truy xuat tai liéu.

2.2 Tiéu chi lya chon

Tiéu chi c6t 13i dé lya chon 1a cac nghién
cliru mo ta co ché tac dong cua phage, kha
ning pha huy biofilm, hiéu qua diéu tri mun
tring ca trén mo hinh da hodc tng dung lam
sang cua li¢u phap phage. Cac nghién clru
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danh gia chién luoc phdi hop giita phage
va khang sinh (Phage - Antibiotic Synergy
— PAS), cac hé dan thudc chira phage nhu
hydrogel, liposome hodc mé hinh da nhan
tao 3D ciling dugc dua vao phan tich.

Nguoc lai, cac bai tong quan, chuong
sach, ky yéu hoi nghi, bai xa luan hodc céc
tai li¢u khong duogc binh duyét khoa hoc
bi loai trir khéi nghién ctru. Céc nghién
ctru khong lién quan tryc tiép dén diéu
tri mun trung cé do Cutibacterium acnes,
khong str dung phage trong diéu tri hoic
chi tap trung vao khia canh di truyén hoc
phan tr ma khong co dir liéu ting dung
thuc nghiém cling khong dugc dua vao
phan tich.

Do s6 lugng thir nghiém 1dm sang trong
da 1idu con han ché va thiéu déng nhét, bai
nghién ctru nay tap trung hé thdng hoa co
ché sinh hoc, kha ning khang biofilm va
tiém nang diéu tri mun trung ca cua liéu
phép phage thay vi thuc hién phan tich gop.
Céc bang chimg duoc tong hop theo hudng
tong quan tuong thuat, tap trung 1am rd mbi
lién hé giira co ché sinh hoc ctia phage, kha
nang kiém soat Cutibacterium acnes, tac
dong 1én biofilm va tiém ning chuyén giao
sang ung dung 1am sang. Mic du chua thé
danh gia dinh luong, nghién ciru cung cap
cai nhin tong quan va cap nhat nhat vé xu
hudng phat trién cua liéu phap phage trong
y hoc hién dai.

3. KET QUA VA THAO LUAN

3.1 Thuc trang va hé qua cia khang
khang sinh trong diéu tri mun

Tinh trang khang khéng sinh da tr¢ thanh
mot van dé& stc khoe cong ddng nghiém
trong trén pham vi toan thé giéi (Castillo
va cong su, 2019). Viéc st dung khang sinh
tai chd va toan than trong thoi gian dai la
nguyén nhan truc tiép dan dén ty 18 cac
chung Cutibacterium acnes khang thudc
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ngady cang cao (Castillo va cong su, 2019;
Golembo va cong su, 2022).

Su gia ting dot bién ty 1& khang khang
sinh cia Cutibacterium acnes da tang vot
gan 40% trén toan cau trong giai doan tir
nhitng nam 1980 dén 2000 (Castillo va
cong su, 2019; Golembo va cdng su, 2022).
Tinh trang nay khién céac liéu phap khang
sinh truyén thong dan tré nén kém hiéu qua
theo thoi gian (Castillo va cong su, 2019;
Golembo va cong su, 2022).

Phé khang thudc duoc ghi nhan déi voi
erythromycin va clindamycin tai mot s6 khu
vuc nhu Chau Au va Pong Nam A véi ty 16
khang thubc dao dong tir 45% dén 91% la
nguyén nhan chinh din dén thit bai trong
diéu tri mun tring ca (Castillo va cong su,
2019; Farfan va cong su, 2022; Rimon va
cong su, 2023).

Co ché phong vé cua vi khuan khi str dung
khang sinh kéo dai trong diéu tri, thic day
su hinh thanh cadc mang sinh hoc (biofilm).
Céu triic nay gitp vi khuan chong lai hang
rao mién dich ciia vat chil va ngan chin sy
tham nhép cua thude (Golembo va cong su,
2022; Joo va cong su, 2023; Mayslich va
cong su, 2021).

Su gia tang cua cac chung da khang
thuéc (MDR) khong chi lam giam hiéu
qua diéu tri 1am sang ma con gay rbi loan
hé vi sinh vat tu nhién trén da (Farfan va
cong su, 2022; Lam va cong sy, 2021; Liu
va cong sy, 2024). Qua trinh nay tao diéu
kién cho céc vi khuan gay bénh co hoi khac
phat trién va lam mat di sy cin bang sinh
thai can thiét cho chirc ning bao vé cua da
(Castillo va cong su, 2019; Farfan va cong
su, 2022; Mayslich va cong su, 2021).
Hon nita, cac chung khang thubc nay con
¢6 nguy co lay lan rong rdi ra cong dong
thong qua tiép xac (Liu va cong su, 2024;
Mayslich va cong su, 2021).

T6 chuc Y té Thé gigi (WHO), Vién
Y té Qudc gia Hoa Ky (NIH) dang kéu
goi phat trién cac lidu phap méi bén viing
hon, khong phai khang sinh (Hitchcock
va cong su, 2023; Yu va cong su, 2024).
Trong d6, liéu phap thwc thé khuan
(phage therapy) dang la phuong phap
tiép cidn mai bén virng, hiéu qua, kiém
soat vi khuan gay bénh nho tinh dac hiéu
cao ma khong anh huéng dén hé vi sinh
co lgi (Castillo va cong su, 2019; Lam
va cong su, 2021; Natarelli va cdng su,
2023).

3.2 Co sé khoa hgc va Vai tro caa Cutibacterium acnes trong Mun trirng ca

L(H’Sl‘mc[: PR L) So s

- .,!.-_4'_.!_ S. aurcus va
. *%°* S cpidermidis
BIEU Bi

C. acnes

CHANBI Tuyén bd nhém

Nang long

Vi khudn hiéu khi

% Vikhudn ky khi

cHiNel|

Created in BioRender.com bio

Hinh 1. So @6 mat cit ngang va hé vi sinh trén da

73



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, S6 3 Thang 9/2026. ISSN: 3030-444X (17 tran&)

Cutibacterium acnes 13 vi khuan Gram
dwong, ky khi khong bét budc hodc vi hiéu
khi, 1a mot thanh ph'?m trong h¢ vi sinh vat
binh thudng trén da ngudi, chiém gan 90%
O nguoi trudng thanh khoe manh (Castillo
va cong su, 2019; Lam va cOng su, 2021;
Mayslich va cong su, 2021). Tuy nhién, nd
cling dong vai tro 1a mot tac nhan gay bénh
co hgi quan trong trong su khoi phat cua
mun trung ca thong qua vi¢c tuong tac voi
cac yéu té khac cta vat cha (Castillo va cong
su, 2019; Liu va cong su, 2024; Mayslich
va cong su, 2021). Cutibacterium acnes khu
tra cha yéu trong cac don vi nang 16ng tuyén
ba, noi c6 diéu kién ky khi va giau lipid
(Brown va cong su, 2016; Karoglan va cong
su, 2019; Rimon va cong su, 2023). Tai day,
vi khuan st dung ba nhon lam ngudn dinh
dudng chinh dé phat trién va duy tri su song
(Chen va cong su, 2024; Mayslich va cong
su, 2021).

Cutibacterium acnes gbp phan vao co
ché bénh sinh myn trimg ca thong qua nhiéu
con duong phuc tap, bao gém viéc kich
thich cac phan tmg mién dich bam sinh va té
bao (Mayslich va cong su, 2021; Rimon va
cong su, 2023). Kich hoat céac thy thé nhan
dién mau (nhu TLR-2 va TLR-4) trén té bao
stmg va té bao ba nhon, din dén viéc san
sinh céc cytokine gay viém nhu IL-1f, IL-6,
IL-8, IL-12 va TNF-a (Castillo va cong su,
2019; Farfan va cong su, 2022; Mayslich va
cong su, 2021; Rimon va cong su, 2023).
Dong thoi, Cutibacterium acnes con lam
thay doi qué trinh biét hoa va ting sinh té
bao simg, din dén hién twong day sing
nang 16ng va hinh thanh nhan mun (Brown
va cong su, 2016; Castillo va cong su, 2019;
Mayslich va cong su, 2021). Cutibacterium
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acnes cling gidi phong cic enzyme ngoai
bao nhu lipase, protease va hyaluronate
lyase gay pha huy mé va kich tng cuc bo
(Castillo va cong su, 2019; Farfan va cong
su, 2022; Mayslich va cong su, 2021).

Dic biét, cac nghién ciru gan day bang
phuong phap phan loai phan tor da chi ra
su khac biét vé doc luc gitrta cac chung
Cutibacterium acnes (Castillo va cong
su, 2019; Karoglan va cong su, 2019).
Trong d6, cac ching thudc phylotype [1A1
(thuong lién quan dén nhom SLST Al)
dugc tim thay phd bién nhét va lién quan
chit ché véi cac ton thuong mun trang cé
viem (Brown va cong su, 2016; Farfan va
cong su, 2022; Rimon va cong su, 2023).
Céc chung nay s hiru nhiéu yéu t6 doc luc
dic trung bao gdm: cac lipase (nhu GehA)
gitip chuyén hoéa ba nhon thanh axit béo
tuy do gy viém, luong 16n porphyrin gy
t6n thuong mang té bao simg va kich hoat
phtic hgp mién dich inflammasome, va céc
yéu t6 CAMP dong vai tro 1a cac doc to
tao 16 thung trén mang té bao vat chu, gop
phan 1am tram trong thém phan tGng viém
tai chd (Farfan va cong su, 2022; Mayslich
va cong su, 2021).

3.3 Co ché tac dong ciia thwe khuén thé
do6i véi Cutibacterium acnes

Thuc khuan thé (phage) 1a nhirng virus
tu nhién c6 kha ning ky sinh bit budc trong
té bao vi khuan (Castillo va cong su, 2019).
Chiing s¢ hitu tinh dac hi¢u vat cha rat cao,
chi tAn cong va tiéu diét cac loai hodc chung
vi khuan cu thé ma khong gay hai cho té bao
con nguoi hay pha hiy hé vi sinh vat ¢o loi
trén da (Brown va cong su, 2016; Golembo
va cong su, 2022).
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Hinh 2. Quda trinh nhdn lén cua phage

Co ché tac dong chinh ciia cac phage
ly giai (Iytic phages) bit dau bang viéc
bam thy thé ddc hidu va tiém vat chat di
truyén vao vi khuan (Castillo va cong su,
2019; Lam va cdng su, 2021). Sau khi
xam nhép, phage diéu khién té bao vat
chu tong hop protein va sao chép bd gen
dé lap rap cac hat phage mai (Castlllo
va cong su, 2019). Cudi cung, cac thé
hé phage méi duoc lip rap hoan chinh
va gidi phéng ra ngoai modi trudng thong
qua viéc pha v mang té bao vat chu, tiép
tuc chu ky tin cong cac vi khuén 1an cin
(Castillo et al., 2019).

o

Qua trinh pha hiy té bao nay dugc
thuc hién nho cac protein ly giai dac hi¢u,
tiéu biéu 1 holin va endolysin (Lam et
al., 2021). Holin c6 chtic nang tao cac
16 thung trén mang té bao chat cua vi
khuén, tao diéu kién cho céc enzyme
endolysin (nhu amidase, muramidase,
endopeptidase, hay transglycosylase)
tiép can va phéan giai 16p peptidoglycan
trong thanh té bao (Castillo va cdng su,
2019; Lam va cong su, 2021).

Ngoai tac dong diét khuan truc tiép,
liéu phap phage con c6 tiém nang di€u

hoa mién dich thong qua cic tuong tic
phtrc tap voi hé théng mién dich cua vat
chu (Farfan va cong su, 2022). Qué trinh
kiém soat quan thé vi khudn nay gitp lam
giam dang ké muc do biéu hién cua cac
cytokine va chemokine gy viém chu chot
trong co ché bénh sinh mun trimg c4, bao
gom IL-1p, IL-6, IL-8 (CXCLS), IL-17 va
TNF-a (Farfan va cong su, 2022; Rimon
va cong su, 2023).

3.4 Bang ching nghién ciru tién 1am sang

Céc nghién ctru tién 14m sang di cung
cap bang chimg thuc nghiém manh mé vé
hiéu qua cua liéu phap phage thé trong viéc
kiém soat Cutibacterium acnes. Phage dugc
phan 1ap tir nhidu ngudn khac nhau nhu da
nguoi va nudce thai y té tai cac trung tdm
xtr Iy nudc thai bénh vién di cho thay kha
ning ly giai phd rong d6i véi cac chung vi
khuin 1am sang (Brown va cong su, 2016;
Chen va cong su, 2024; Lam va cdng su,
2021; Rimon va cdng su, 2023). Bang chu
y, cac phage nay duy tri hiéu luc tiéu di¢t
cao ddi v6i ca cac chung Cutibacterium
acnes da khang thudc (MDR) von da
tro voi cac khang sinh truyén théng nhu
erythromycin, clindamycin va tetracycline
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(Golembo et al., 2022; Lam et al., 2021; Yu
et al., 2024).

Trong cac thu nghiém In vitro, phage
khong chi tiéu diét vi khuan ¢ trang thai ty
do ma con chung minh kha nang pha huy
céu trac mang sinh hoc (biofilm) phirc tap
(Chen et al., 2024; Golembo et al., 2022).
Nghién ctru dd xac nhan rang cocktail
phage c6 thé lam giam dang ké sinh khdi

biofilm va pha v& mang ludi ngoai bao,
gitip vi khudn tré nén nhay cam hon véi
cac tac dong sinh hoc va héa hoc (Chen
et al., 2024). Cac ché pham gel phage nhu
gel BX001 dya trén nén hydroxyethyl
cellulose (HEC) ciing cho thay kha ning
giai phong phage hiéu qua dé ly giai vi
khuan bén dudi 16p gel (Golembo et al.,
2022).

o <}

- & — ~ ) )

S m e
Srdidong Swbim dinh Sy trudng thanh Su phén tan Su nhin rong
Tiép cin bé Bém dinh Gin két va hinh Cén bing hinh Bit diu mt

mat vao bé mit thanh chét nén thanh & giai phéng chu ky méi
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Hinh 3. Cdc giai doan trong vong doi biofilm ciia vi khudn
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3.5 Trién khai 1am sang ng dung

Khac véi thude khang sinh truyén thong
tiéu diét vi khuan khong chon loc, liéu
phap phage huéng toi vi khuan muc tiéu
(Golembo va cong su, 2022; Karoglan va
cong sy, 2019; Natarelli va cong su, 2023).
Giup tinh dac hi¢u vat chu cuc cao, phage co6
thé chi tan cong va ly giai cac loai vi khuan
muc tiéu ma khong 1am t6n hai dén cac vi
khuan c6 loi khac, gitp bao ton hé sinh
thai tu nhién cua da (Brown et al., 2016;
Castillo et al., 2019; Natarelli et al., 2023).
Chién lugc nay cho phép loai bo cac mam
bénh tiém 4n trong khi van tao diéu kién
cho céc vi khuan khong giy mun phat trién
dé can bang hé vi sinh tai chd (Golembo va
cong su, 2022; Karoglan va cong su, 2019;
Natarelli va cong sy, 2023). Hon nira, céc
nghién ctru 1am sang cho thay viéc sir dung
1ap lai phage cocktail khong din dén su xuét
hién cua cic chung vi khuan khang phage
trén da mat, mot wu diém vuot so voi nguy
co khang khang sinh trim trong hién nay
(Golembo va cong su, 2022).

Trong mdt nghién ctru ngau nhién, mu
do6i, dbi chung véi gia duoc trén 75 phu
nit ¢6 lan da dé bi mun, liéu phap phage da
ching minh tinh an toan va kha nang dung
nap tdt (Brown et al., 2016; Golembo et al.,
2022). Thir nghiém cho thay ché pham tir
phage khong gay kich tng cho da nguoi
hodc cac mé nhéin khoa va khong thim qua
16p biéu bi vao hé tuan hoan (Golembo et
al., 2022). Két qua lam sang quan trong
nhat ghi nhén sy sut giam dang ké tai lugng
vi khuan Cutibacterium acnes trén da mat
(giam 24% & nhom st dung lidu cao) sau 4
tuan str dung, trong khi nhom dung gia duoc
(vehicle) lai ghi nhan sy gia tang tai lugng
vi khuin (Brown et al., 2016; Golembo et
al., 2022). Hi€u qua nay dac biét ro rét o
nhirng d6i tuong c6 tai luong vi khuan hodc
muc ba nhon cua da cao (Golembo va cong
su, 2022).

80

Mic du cac thir nghiém chi yéu tap trung
vao muc do an toan va gidm tai lugng vi
khuan, nhung két qua kha quan tir cdc mo
hinh tién 14m sang (giam kich thudc san
viém, giam thadm nhiém té bao viém) dang
tao tién dé vimg chic cho cac nghién ciru
lam sang quy md 16n hon dé danh gia truc
tiép hi¢u qua diéu tri mun trimg cé trén nguoi
(Natarelli va cong sy, 2023; Rimon va cOng
su, 2023). Su két hop gitra thuc khuén thé va
cac loai khang sinh ciing dang dugc nghién
ctru dé tao ra hiéu img cong huong, giup nang
cao hidu qua diét khuan va pha hily mang
sinh hoc (biofilm) ma khong lam mat di su
can bang hé vi sinh ty nhién cta da (Castillo
etal., 2019; Rimon et al., 2023).

3.6 Thach thirc va gidi phap cong nghé

Du day hta hen, liéu phap phage van
d6i mat voi mot sd thach thiec ky thuat.
Su da dang di truyén thip cua cac phage
Cutibacterium acnes hién c6 c6 thé dan dén
nguy co vi khuan nhanh chéng phat trién
kha nang khéng lai phage thong qua dot
bién thy thé khi str dung don tri liéu mét loai
phage(Castillo et al., 2019; Farfan et al.,
2022; Liu et al., 2024). Ngoai ra, d6 6n dinh
ctia phage trong cac ché pham dugc pham la
mot vin dé can luu ¥, cac nghién ctru ciing
cho thdy phage nhay cam véi nhiét d6 va
anh sang (Brown et al., 2016; Castillo et al.,
2019; Lam et al., 2021).

Hién nay, chua c6 phuong phap chuin
hoa dé danh gia d6 nhay ciia vi khuan véi
thuc khuan thé, gay kho khin trong so sanh
két qua nghién ctru va xay dung phac do
diéu tri (Tamma va cong sy, 2022). Sy khac
biét trong quy trinh thir nghiém gitta cac
phong thi nghiém lam giam tinh dong nhat
va kha nang ung dung 1am sang ciia két qua
nghién ctu (AL-Ishaq va cong su, 2020;
Nang va cOng su, 2023).

Liéu phéap phage trong diéu tri myn trimg
c4 cho thay tiém ning qua cac nghién ctru In
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vitro va trén dong vat nhung van con thiéu
bang chimg 1am sang ddy du trén ngudi
(Castillo va cong su, 2019; Farfan va cong
su, 2022; Jonczyk-Matysiak va cong su,
2017). Cac nghién ctru hién nay chi yéu
c6 ¢& mau nho, don 1¢ va thiéu nhom dbi
ching phu hop dé danh gia hiéu qua khach
quan (Natarelli va cong su, 2023; Yu va
cong su, 2024).

Giai phap hién nay 1a thiét ké cac cocktail
thuc khuan thé két hop nhiéu loai phage
khac nhau dé mé rong phd tac dong va han
ché sy hinh thanh dé khang (Brown va cong
su, 2016; Chen va cdng sy, 2024; Golembo
va cong su, 2022). Ap dung cac tién bo
trong phan tich tin sinh hoc va sang loc
gene, xay dung, chuan hoa quy trinh nghién
ctru nudi cdy, sang loc, thir nghiém (Chen
va cong su, 2024; Golembo va cOng su,
2022; Yu va cong su, 2024). M¢é rong quy
mo nghién ctu da trung tdm, phuong phap
danh gia da tiéu chi (Golembo va cong sy,
2022; Rimon va cdng su, 2023; Yu va cong
su, 2024). Cac cong nghé bao ché méi nhu
gel hydroxyethyl cellulose (HEC) hodc kem
cetomacrogol ciing dang duogc phat trién dé
cai thién kha nang tham nhap cta phage vao
sau trong don vi nang 16ng tuyén bi (Brown
va cong su, 2016; Golembo va cOng su,
2022; Lam va cdng su, 2021; Natarelli va
cong su, 2023).

3.7 Trién vong diéu tri trong twong lai

Twong lai ctia diéu tri mun tring cé dang
chuyén dich sang cac liéu phap dua trén hé
vi sinh vat. Liéu phap phage c6 thé duoc str
dung nhu mdét giai phap don tri liéu hoac
két hop voi khang sinh dé tao ra hidu tng
hiép dong, gitip phuc hoi d6 nhay cam cia
vi khuan véi khang sinh (Castillo va cong
su, 2019; Chen va cong su, 2024; Farfan va
cong su, 2022).

Viée sir dung cac protein dugc san xudt tir
phage nhu t6 hop endolysin tai sinh cling 1a

mot hudng di tiém ning gitp mang lai hiéu
quéa nhanh chéng va it gay dé khang hon

(Castillo va cong su, 2019; Farfan va
cong su, 2022). Ngoai ra, cac phage dugc
thiét ké bang k¥ thuét di truyén dé mang lai
cac gen nhay cam co thé giup tdi wu héa
hiéu qua diéu tri trong cac truong hop mun
tring c4 nang hodc dai dang (Castillo va
cong su, 2019; Farfan va cong su, 2022).

3.8 Thio luin

Liéu phap phage cung cip mot giai phap
thay thé hiéu qua va an toan so voi cic
phuong phéap diéu tri truyén théng trong diéu
tri mun trang cd do Cutibacterium acnes,
dac biét trong bdi canh cudc khing hoang
khang khang sinh hién nay (Farfan va cong
su, 2022; Natarelli va cong su, 2023). Uu
diém 16n nhat cta liéu phap nay 1a tinh chat
dac biét, gitip loai bo cac tac nhan giy bénh
trong khi van bao ton hé sinh vat ¢o loi cho
da (Golembo va cong su, 2022; Natarelli va
cong su, 2023; Yu va cong su, 2024).

Mic du cac két qua tir nghién ciru tién 1am
sang va thir nghiém 1am sang budc dau rat
kha thi, van can c6 thém cac quy mo nghién
ctru 16n va dai han dé xac dinh lidu luong,
tan suat va phuong thirc st dung t6i uu trén
nguoi (Chen va cong su, 2024; Farfan va
cong su, 2022; Liu va cong su, 2024). Viéc
hiéu r5 mbi quan hé twong tac phirc tap,
duoc dong hoc - dugc luc hoc (PK/PD) cua
Phage - vi khuan - vat chu s& 1a chia khoa dé
dua li€u phéap phage vao ung dung lam sang
rong rai trong tuong lai (Farfan va cdng su,
2022; Liu va cong su, 2024).

4. KET LUAN

Liéu phap thuc khuan thé (phage
therapy) trong diéu tri mun trimg ca do
Cutibacterium acnes da cho thiy tinh kha
thi véi nhiing uu diém vuot troi so voi
khéang sinh truyén thong, dic biét vé tinh
dic hiéu vi khuan muc tiéu, kha nang pha
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hay cdu tric biofilm. Cac dir liéu tién 1am
sang va thtr nghiém ladm sang giai doan
som cho thdy kha nang giam dang ké mat
d6 vi khuan va diéu hoa dap tng mién dich
tai chd ma khong gay ra cac tac dung phu
nghiém trong. Tuy nhién, do han ché vé
quy md mau va thoi gian theo ddi trong
cac nghién ctru hién tai, co s& dir liéu van
chua di manh dé thiét 1ap mot phac do

chuan hoa nham thay thé cic liéu phap
quy chuan. Pé hién thuc hoa tiém ning
cta liéu phap nay trong diéu tri cic bénh
1y nhiém trung da liéu, viéc trién khai cac
nghién ctru 14m sang da trung tim, ngiu
nhién c6 ddi ching, két hop véi cac phan
tich chuyén sau vé tuwong tac duoc Iy da
chiéu giita phage — vi khuan — vat chu 1a
rat can thiét.

Lo&i cam on: Nhom tac gia tran trong cam on Khoa Khoa hoc Suc khoe, Truong Dai

hoc Phan Thiét, dd hé tro vé mdt hoc thudt va tao diéu kién thudn loi cho qud trinh
thuc hién bai bdo. Nhom tdc gia ciing cam on cdc dong nghiép va cong sw da dong
gop nhirng y kién chuyén mon va nhdan xét hitu ich trong qud trinh xay dung va hoan

thién bdn thdo.

Théng tin tac gia:

ThS. Téng Minh Phi (* Tac gia lién h¢), Khoa Khoa hoc Sttc Khoe, Truong Pai hoc Phan Thiét, tinh
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Cong khai viéc sir dung Al:
O Khong stir dung cong cu Al

C6 sir dung cong cu Al — Cong cu/nén tang: Elicit AI; M6 hinh/phién ban: Elicit AI (phién ban hién
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Thong tin bai bao:
Ngay nhdn bai: 13/05/2026
Ngay hoan thién bién tdp: 17/08/2026

Ngay duyét dang: 07/09/2026

Ghi chu

Céc tac gia xac nhan khong co tranh chap vé loi ich ddi voi bai bao nay.

83



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, S6 3 Thang 9/2026. ISSN: 3030-444X (17 tran&)

TAI LIEU THAM KHAO

AL-Ishaq, R. K., Skariah, S., & Biisselberg, D. (2020). Bacteriophage Treatment: Critical Evaluation of
Its Application on World Health Organization Priority Pathogens. Viruses, 13(1), 51. https://doi.
org/10.3390/v13010051

Alkhawaja, E., Hammadi, S., Abdelmalek, M., Mahasneh, N., Alkhawaja, B., & Abdelmalek, S. M. (2020).
Antibiotic resistant Cutibacterium acnes among acne patients in Jordan: A cross sectional study. BMC
Dermatology, 20(1), 17. https://doi.org/10.1186/s12895-020-00108-9

Alomari, M. M. M., Dec, M., Nowaczek, A., Puchalski, A., Wernicki, A., Kowalski, C., & Urban-Chmiel, R.
(2021). Therapeutic and Prophylactic Effect of the Experimental Bacteriophage Treatment to Control
Diarrhea Caused by E. coli in Newborn Calves. ACS Infectious Diseases, 7(8),2093-2101. https://doi.
org/10.1021/acsinfecdis.1c00010

Brown, T. L., Petrovski, S., Dyson, Z. A., Seviour, R., & Tucci, J. (2016). The Formulation of Bacteriophage
in a Semi Solid Preparation for Control of Propionibacterium acnes Growth. PLOS ONE, 11(3),
e0151184. https://doi.org/10.1371/journal.pone.0151184

Castillo, D. E., Nanda, S., & Keri, J. E. (2019). Propionibacterium (Cutibacterium) acnes Bacteriophage
Therapy in Acne: Current Evidence and Future Perspectives. Dermatology and Therapy, 9(1), 19-31.
https://doi.org/10.1007/s13555-018-0275-9

Chen, B., Chitto, M., Tao, S., Wagemans, J., Lavigne, R., Richards, R. G., Metsemakers, W.-J., & Moriarty,
T. F. (2024). Isolation and Antibiofilm Activity of Bacteriophages against Cutibacterium acnes from
Patients with Periprosthetic Joint Infection. Viruses, 16(10), 1592. https://doi.org/10.3390/v16101592

Dessinioti, C., & Katsambas, A. (2022). Antibiotics and Antimicrobial Resistance in Acne: Epidemiological
Trends and Clinical Practice Considerations. The Yale Journal of Biology and Medicine, 95(4),429-443.

Farfan, J., Gonzalez, J. M., & Vives, M. (2022). The immunomodulatory potential of phage therapy to treat
acne: A review on bacterial lysis and immunomodulation. Peer.J, 10, e13553. https://doi.org/10.7717/
peerj.13553

George, S., Muhaj, F. F., Nguyen, C. D., & Tyring, S. K. (2022). Part I Antimicrobial resistance: Bacterial
pathogens of dermatologic significance and implications of rising resistance. Journal of the American
Academy of Dermatology, 86(6), 1189—1204. https://doi.org/10.1016/j.jaad.2021.11.066

Golembo, M., Puttagunta, S., Rappo, U., Weinstock, E., Engelstein, R., Gahali-Sass, 1., Moses, A., Kario, E.,
Ben-Dor Cohen, E., Nicenboim, J., Ben David, H., Sudakov, K., Cohen, A., Bassan, M., & Zak, N. B.
(2022). Development of a Topical Bacteriophage Gel Targeting Cutibacterium Acnes for Acne Prone
Skin and Results of a Phase 1 Cosmetic Randomized Clinical Trial. Skin Health and Disease, 2(2),
ski2.93. https://doi.org/10.1002/ski2.93

Hitchcock, N. M., Devequi Gomes Nunes, D., Shiach, J., Valeria Saraiva Hodel, K., Dantas Viana Barbosa, J.,
Alencar Pereira Rodrigues, L., Coler, B. S., Botelho Pereira Soares, M., & Badar6, R. (2023). Current
Clinical Landscape and Global Potential of Bacteriophage Therapy. Viruses, 15(4), 1020. https://doi.
org/10.3390/v15041020

Huang, H. (2022). Multimodal nanoparticles to overcome bacterial biofilm-related infection [Doctor of
Philosophy]. The University of Sydney.

Jo, S. J., Kwon, J., Kim, S. G., & Lee, S.-J. (2023). The Biotechnological Application of Bacteriophages:
What to Do and Where to Go in the Middle of the Post-Antibiotic Era. Microorganisms, 11(9), 2311.
https://doi.org/10.3390/microorganisms 11092311

84



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 3 September. 2026 ISSN: 3030-444X (17 pages)

Jonczyk-Matysiak, E., Weber-Dgbrowska, B., Zaczek, M., Miedzybrodzki, R., Letkiewicz, S.,
Lusiak-Szelchowska, M., & Gorski, A. (2017). Prospects of Phage Application in the Treatment of
Acne Caused by Propionibacterium acnes. Frontiers in Microbiology, 8. https://doi.org/10.3389/
fmicb.2017.00164

Joo, H., Wu, S. M., Soni, 1., Wang-Crocker, C., Matern, T., Beck, J. P., & Loc-Carrillo, C. (2023). Phage and
Antibiotic Combinations Reduce Staphylococcus aureus in Static and Dynamic Biofilms Grown on an
Implant Material. Viruses, 15(2), 460. https://doi.org/10.3390/v15020460

Karoglan, A., Paetzold, B., Lima, J., Briiggemann, H., Tiiting, T., Schanze, D., Giiell, M., & Gollnick, H.
(2019). Safety and Efficacy of Topically Applied Selected Cutibacterium acnes Strains over Five Weeks
in Patients with Acne Vulgaris: An Open-label, Pilot Study. Acta Dermato Venereologica, 99(13),
1253-1257. https://doi.org/10.2340/00015555-3323

Kim, H. J., & Kim, Y. H. (2024). Exploring Acne Treatments: From Pathophysiological Mechanisms
to Emerging Therapies. International Journal of Molecular Sciences, 25(10), 5302. https://doi.
org/10.3390/ijms25105302

Kim, M. J., Eun, D. H., Kim, S. M., Kim, J., & Lee, W. J. (2019). Efficacy of Bacteriophages in
Propionibacterium acnes -Induced Inflammation in Mice. Annals of Dermatology, 31(1), 22. https://
doi.org/10.5021/ad.2019.31.1.22

Kong, H. H., & Segre, J. A. (2012). Skin Microbiome: Looking Back to Move Forward. Journal of
Investigative Dermatology, 132(3), 933-939. https://doi.org/10.1038/jid.2011.417

Lam, H. Y. P, Lai, M.-J., Chen, T.-Y., Wu, W.-J,, Peng, S.-Y., & Chang, K.-C. (2021). Therapeutic Effect of
a Newly Isolated Lytic Bacteriophage against Multi-Drug-Resistant Cutibacterium acnes Infection in
Mice. International Journal of Molecular Sciences, 22(13),7031. https://doi.org/10.3390/ijms22137031

Liu, Y., Zhen, N, Liao, D., Niu, J., Liu, R., Li, Z., Lei, Z., & Yang, Z. (2024). Application of bacteriophage
¢@PaP11-13 attenuates rat Cutibacterium acnes infection lesions by promoting keratinocytes apoptosis
via inhibiting PI3K/Akt pathway. Microbiology Spectrum, 12(2), ¢02838-23. https://doi.org/10.1128/
spectrum.02838-23

Luong, T., Salabarria, A.-C., & Roach, D. R. (2020). Phage Therapy in the Resistance Era: Where Do We
Stand and Where Are We Going? Clinical Therapeutics, 42(9), 1659-1680. https://doi.org/10.1016/].
clinthera.2020.07.014

Mayslich, C., Grange, P. A., & Dupin, N. (2021). Cutibacterium acnes as an Opportunistic Pathogen: An
Update of Its Virulence-Associated Factors. Microorganisms, 9(2), 303. https://doi.org/10.3390/

microorganisms9020303

Nang, S. C., Lin, Y.-W., Petrovic Fabijan, A., Chang, R. Y. K., Rao, G. G., Iredell, J., Chan, H.-K., & Li, J.
(2023). Pharmacokinetics/pharmacodynamics of phage therapy: A major hurdle to clinical translation.
Clinical Microbiology and Infection, 29(6), 702—709. https://doi.org/10.1016/j.cmi.2023.01.021

Natarelli, N., Gahoonia, N., & Sivamani, R. K. (2023). Bacteriophages and the Microbiome in Dermatology:
The Role of the Phageome and a Potential Therapeutic Strategy. International Journal of Molecular
Sciences, 24(3), 2695. https://doi.org/10.3390/ijms24032695

Rimon, A., Rakov, C., Lerer, V., Sheffer-Levi, S., Oren, S. A., Shlomov, T., Shasha, L., Lubin, R., Zubeidat,
K., Jaber, N., Mujahed, M., Wilensky, A., Coppenhagen-Glazer, S., Molho-Pessach, V., & Hazan, R.
(2023). Topical phage therapy in a mouse model of Cutibacterium acnes-induced acne-like lesions.
Nature Communications, 14(1), 1005. https://doi.org/10.1038/s41467-023-36694-8

85



Tap chi Khoa hoc Trudng Dai hoc Phan Thiét (UPT]JS) - Tap 4, S6 3 Thang 9/2026. ISSN: 3030-444X (17 tran&)

Tamma, P. D., Souli, M., Billard, M., Campbell, J., Conrad, D., Ellison, D. W., Evans, B., Evans, S. R,

Greenwood-Quaintance, K. E., Filippov, A. A., Geres, H. S., Hamasaki, T., Komarow, L., Nikolich, M.
P, Lodise, T. P., Nayak, S. U., Norice-Tra, C., Patel, R., Pride, D, ... for the Antibacterial Resistance
Leadership Group. (2022). Safety and microbiological activity of phage therapy in persons with
cystic fibrosis colonized with Pseudomonas aeruginosa: Study protocol for a phase 1b/2, multicenter,
randomized, double-blind, placebo-controlled trial. Trials, 23(1), 1057. https://doi.org/10.1186/
s13063-022-07047-5

Yu, R., Yu, L., Ning, X., & Cui, Y. (2024). Investigating Propionibacterium acnes antibiotic susceptibility

86

and response to bacteriophage in vitro and in vivo. Frontiers in Microbiology, 15, 1424849, https://doi.
org/10.3389/fmicb.2024.1424849



‘The University of Phan Thiet Journal of Science (UPTJS) - Volume 4, Issue 3 September. 2026 ISSN: 3030-444X (17 pages)

PHAGE THERAPY IN THE TREATMENT OF CUTIBACTERIUM
ACNES - INDUCED ACNE: FROM RESEARCH TO CLINICAL
APPLICATION PROSPECTS — A NARRATIVE REVIEW

Tong Minh Phi’, Nguyen Van Nhon, Nguyen Ba Tong, Le Viet Ky
Faculty of Health Sciences, University of Phan Thiet, Lam Dong Province, Vietnam

Abstract: Acne vulgaris is a prevalent dermatological disorder primarily driven by the
pathogenic activity of Cutibacterium acnes. The emergence of multidrug-resistant (MDR)
Cutibacterium acnes strains and their capacity for complex biofilm formation have
significantly compromised the efficacy of conventional antibiotic therapies. This review
systematizes scientific evidence ranging from preclinical investigations to early-phase
clinical trials regarding phage therapy - a novel approach to acne management. Compiled
in vitro and in vivo data demonstrate that phage therapy exhibits high specificity, selectively
eliminating target bacteria without disrupting the commensal skin microbiota. Furthermore,
phages show a potent ability to degrade biofilms and suppress pro-inflammatory cytokines,
including IL-1p, IL-8, and TNF-o. The application of phage cocktails, particularly when
integrated into advanced drug delivery systems such as hydrogels and liposomes, has shown
preliminary efficacy in reducing bacterial load and maintaining a favorable safety profile
in human subjects. Despite persistent challenges concerning pharmaceutical stability and
formulation, phage therapy offers a promising frontier for personalized treatment and
represents a strategic solution to the antibiotic resistance crisis in modern dermatology.

Keywords: acne treatment, acne vulgaris, bacteriophage, c. acnes, cutibacterium acnes,
clinical applications, phage therapy

Author Information:

M.Sc. Tong Minh Phi (*Corresponding author), Faculty of Health Sciences, University of Phan Thiet,
Lam Dong Province, Vietnam.

Email: tmphi@upt.edu.vn

MD, Specialist Level I. Nguyen Van Nhon, Faculty of Health Sciences, University of Phan Thiet, Lam
Dong Province, Vietnam.

Email: nvnhon@upt.edu.vn

MD, Specialist Level I1. Nguyen Ba Tong, Faculty of Health Sciences, University of Phan Thiet, Lam
Dong Province, Vietnam.

Email: nbtong@upt.edu.vn

M.Sec. Le Viet Ky, Faculty of Health Sciences, University of Phan Thiet, Lam Dong Province, Vietnam.
Email: lvky@upt.edu.vn

Note

The authors declare no competing interests regarding this article.

87



