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ABSTRACT

Background: Onychomycosis is a common infectious disease in the community, predominantly
caused by dermatophyte fungi. Accurate identification of the causative dermatophyte species
is essential for selecting appropriate antifungal therapy and shortening treatment duration. This
study aimed to identify dermatophyte species causing onychomycosis in patients treated at the
National Hospital of Dermatology and Venereology using conventional methods combined with
MALDI-TOF MS and Sanger sequencing.

Methods: A cross-sectional descriptive study was conducted on 149 patients diagnosed with
onychomycosis at the National Hospital of Dermatology and Venereology from August 2022 to
August 2023. Nail specimens were examined by direct microscopy, cultured, and identified using
conventional morphology-based methods, combined with MALDI-TOF MS and Sanger sequencing.

Results: The positive culture rate for dermatophytes was 26.2% (39/149 samples). Conventional
methods identified 27/39 isolates to the species level, accounting for 69.2%, while the remaining
12 isolates were identified only to the genus level. MALDI-TOF MS was performed on these 12
isolates and provided additional species-level identification for 9/12 isolates, including four
isolates of T. rubrum, three of T. tonsurans, one of T. interdigitale, and one of M. canis; the remaining
three isolates were identified only as Trichophyton spp. According to Sanger sequencing results,
the genus Trichophyton predominated, accounting for 36/39 isolates (92.3%), whereas
Microsporum accounted for 3/39 isolates (7.7%). The two most common species were T. rubrum
with 16/39 isolates (41.0%) and T. tonsurans with 15/39 isolates (38.5%).

Conclusions: The genus Trichophyton was the predominant dermatophyte causing
onychomycosis, with T. rubrum and T. tonsurans being the two most frequently identified species.
Combining conventional methods with MALDI-TOF MS and Sanger sequencing improves the
accuracy of dermatophyte species identification, thereby supporting etiological diagnosis and
treatment orientation for onychomycosis.

Keyword: Onychomycosis, dermatophytes, Trichophyton, Microsporum, MALDI-TOF MS, Sanger
seqguencing.
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TOM TAT

Pat van dé: Nam méng la bénh nhiém ndm thudng gap, trong dé dermatophytes (& nhém can
nguyén quan trong. Binh danh chinh xac loai ndm gay bénh cé y nghia trong chan doan can nguyén,
dinh huéng didu tri va theo dbi dich té hoc. Nghién cltu nay nham xac dinh phan b8 cac loai
dermatophytes gdy ndm mong tai Bénh vién Da liéu Trung wong bang phuong phap thudng quy két
hgp MALDI-TOF MS va giai trinh tu Sanger.

Péi twong va phuong phap nghién civu: Nghién cliru mé ta cat ngang dudc thuc hién trén 149
bénh nhan dugc chan doan ndm maong tai Bénh vién Da liéu Trung uong tir thang 8/2022 dén thang
8/2023. Bénh phdm mdng dugc soi truc tiép, nudi cdy va dinh danh ndm sgi bang phuong phap
thudng quy dua trén dac diém hinh thai, két hop MALDI-TOF MS va gidi trinh tu Sanger.

Két qua: Ty |& nudi cdy duong tinh véi ndm sgi dermatophytes la 26,2% (39/149 mau). Phuong
phéap thuong quy dinh danh dugc 27/39 ching dén muc loai, chiém 69,2%; 12 chang con lai chi
dinh danh dugc dén muc chi. MALDI-TOF MS dugc thuc hién trén 12 ching nay va dinh danh bd
sung dugc 9/12 chung dén mic loai, gom T. rubrum 4 chung, T. tonsurans 3 chung, T. interdigitale
1 chding va M. canis 1 chung; 3 chung con lai chi dinh danh dugc & mic chi Trichophyton. Theo
két qua giai trinh tu Sanger, chi Trichophyton chiém wu thé véi 36/39 chling (92,3%), trong khi chi
Microsporum chi€m 3/39 chung (7,7%). Hai loai thudng gap nhéat la T. rubrum véi 16/39 chlng
(41,0%) va T. tonsurans véi 15/39 chling (38,5%).

K&t luadn: Chi Trichophyton & cdn nguyén ndm sgi chl yéu gady ndm mong, trong dé T. rubrum va T.
tonsurans la hai loai chiém ty l& cao nhat. Viéc két hgp phuong phap thudng quy véi MALDI-TOF MS
va gidi trinh tu Sanger gitp dinh danh chinh xac loai dermatophytes, gép phan hé trg chdn doan cén
nguyén va dinh hudng diéu tri ndm mong.

Tir khoda: NAam mong, ndm sdi, Trichophyton, Microsporum, MALDI-TOF MS, giai trinh tu Sanger.

1. DAT VAN DE

N&am mong la mét bénh ly thuong gap trong thuc hanh
da liéu, cé can nguyen da dang va biéu hién lam sang
phong phu, trong do céc loai ndm sgi (Dermatophytes)
dong vai trdo quan trong [1-5]. Cac can nguyén ndm sgi
gay bénh thudc 3 chi: Trichophyton, Epidermophyton va
Microsporum Khodng 90% tén thuong g&p & méng chéan
va 75% t6n thuong gédp & mong tay gy nén bdgi ndm
sdi, phd bi€n nhat la Trichophyton mentagrophytes va
Trichophyton rubrum [2]. Viéc xac dinh chinh xac can
nguyén ndm gay bénh cé y nghia thiét yéu trong chén
doén, lra chon thudc khang ndm phu hgp va nang cao
hiéu qua diéu tri cho ngudi bénh.

Trong nhirng ndm gan day, tai Viét Nam da co6 nhirng
nghién ctfu budc dau khao sat dac diém sinh hoc va
hinh thai ctia cac ching ndm soi gady bénh ndm mong,
gbp phan cung cé’p d@r liéu nén vé can nguyén va tinh da
dang sinh hoc cua cac loai na'm gay bénh trong thuc té
lam sang Trong nghién cu’u vé dac diém sinh hoc clia céc
chuiing nam sgi gay benh ndm mong tai Benh vién Da liéu
Trung uvong da cung cap dit liéu ban dau vé dac diém nubi
cdy, hinh thai dai thé, vi thé va mot s6 thir nghiém sinh
hoc —hda hoc cua cac chiing dermatophytes phan lap ti

*Tac gia lién hé

bé&énh nhan ndm maéng [6]. Tuy nhién, viéc dinh danh chu
yéu dura trén phuong phap truyén thdng nén van con han
ché trong cac trudng hap hinh thai khong dién hinh hodc
c6 su tuong dong gilra cac loai.

Trong thuc hanh xét nghiém, viéc dinh danh chinh xac
nam soi dén muc dd loai van codn nhiéu thach thic, dac
biét trong cac trudng hop két qua dinh danh bang phuong
phép théng thudng chua ré rang. Diéu nay khéng chi anh
hu’(’jng dén céng tac chan doan ma con han ché gia tri
clia di¥ liéu dich té hoc phuc vu ldm sang. Do dé, viéc
u’ng dung cac ky thuat dinh danh hién dai nhdm hé trg
va khang dinh két qua clia phuong phap truyen thong la
can thiét. Hién nay, ky thuat MALDI-TOF MS va giai trinh
tw gen da dugc Ung dung ngay cang réng rai trong dinh
danh vi sinh vat, cho phép xac dinh loai nhanh chéng véi
dd chinh xac cao. Viéc trién khai céc ky thuat nay trong
dinh danh ndm sgi gdy bénh ndm maéng khéng chi gitp
chuan hoa két qua dinh danh ma con gép phan bé sung
d liéu dich té hoc c6 gia tri cho thyc hanh da lieu. Trén
co s@ d6, nghién cltu hién tai tap trung xéc dinh phan bé
loai dermatophytes gay ndm maéng, dong thdi bd sung va
doi chiéu cac phuong phap dinh danh hién dai gom khai
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ph8& MALDI-TOF MS va giai trinh tu Sanger, nhdm xac dinh
chinh xac cac loai ndm sgi gady bénh ndm mong, gép phan
hoanthiénd{liéu cannguyénhocvahotrgnangcaohiéu
qué chéan doén, diéu tri bénh ndm maéng trong thuc hanh
ldm sang.

2. DOI TUQNG VA PHUONG PHAP NGHIEN CU'U
2.1. Ddi twgng nghién ciru
Dai tuwgng nghién clru bao gbm cac bénh nhan cé ton
thuong mong trén [dm sang, nghi ngd ndm mdng, dén
kham va dugc chan doan tai Bénh vién Da liéu Trung
uang trong thadi gian tlr thang 8 nam 2022 dén thang 8
nam 20283.

- Tiéu chuén lu'a chon:

+ Bénh nhan dugc bac si chuyén khoa Da liéu
chan doan [d&m sang nghi ngd ndm méng.

+ Co it nhat mot méng xuét hién céc tén thuong
gdiy ndm mong nhu déi mau mong, day mong, tang sirng
dudi méng, moéng gion hoac vun.

+ C6 biéu hién bong tach ban mong khoi giuvdng
mong, bién dang hodc pha hly cdu tric méng pht hgp véi
mot trong cac thé ld&m sang clia ndm mong.

+ K&t qua soi truc tiép bénh phdm méng bang
dung dich KOH ghi nhan sgi ndm.

+Bé&nh nhan dongy tham gia nghién clru

- Tiéu chuén loai trir:

+ Bénh nhan da dugc diéu tri bang thudc béi
chéng ndm hodc thudc bat siing, bong vay trong vong it
nhat 2 tuan trudc thoi diém ldy mau.

+Bénh nhan c6 tdn thuwong méng do cac bénh da
man tinh khac khong do ndm, bao gom: vay nén, lichen
phang, loan dudng 20 moéng, viém da co dia, hat com
dudi mong, chan thuong mong hodc cac nguyén nhan
khac.

2.2. Phwong phap nghién cru

2.2.1. Thiét k& nghién cttu va c&@ mau

Nghién cttu dugc thuc hién theo thiét ké mo ta cat ngang,
nham trinh bay céac déc diém chung va xac dinh céan
nguyén ndm gay bénh ndm moéng dua trén két qua xét
nghiém. C& mau dugc lia chon theo phuong phap thuan
tién, bao gdbm tat ca cac bénh nhan thoa man tiéu chuén
lva chon trong thdi gian nghién clu.

2.2.2. Quy trinh nghién cd'u

Céc bénh nhan dugc kham lam sang dé chén doan
ndm mong, sau dé ldy mau bénh phadm mong tai vi tri
ton thuong. Mau bénh pham dudgc soi truc tiép véi dung
dich KOH 20% nham phat hién cdu tric vi ndm, bao gom
sgi ndm, bao tr hodc t& bao ndm men. Nhirng mau soi
tudi duong tinh dugc tiép tuc nudi cdy trén moi truong
Sabouraud. Sau nudi cdy, cac ching vi ndm phan lap
thuan dugc dinh danh sg bd bang phuong phap théng
thudng dua trén ddc diém hinh théai dai thé clia khuén
lac va dac diém vi thé [6]. Bong thdi, cac ching dugc
dinh danh bang MALDI-TOF MS sir dung hé théng MALDI
Biotyper, Bruker Daltonik, Dic, phadn mém MBT Compass
HT IVD va thu vién phé tham chiéu ctia Bruker, bao gém
thu vién ndm men va ndm soi. D6i véi ndm sai, khuan lac
thuan dugc tién xr ly bang quy trinh chiét protein vai
ethanol, acid formic va acetonitrile trudc khi phan tich.
K&t qua MALDI-TOF MS dugc chdp nhan & muc loai khi
score 22,00, d murc chi khi score tir 1,70 dén <2,00; score
<1,70 dugc xem la khéng du tin cay.

Céc chung vi ndm tiép tuc dugc giai trinh ty Sanger vung
ITS, bao gom ITS1-5.8S-1TS2 rRNA, két hop mot phan
vung 18S va 28S rRNA lan cén, vdi san pham khuéch dai
khoang 800-1300 bp. Trinh tu thu dugc dugc so sanh vdi

cas&dirlieu GenBank bdng NCBI BLASTh. Pinh danh loai
dudc chap nhan khi do tuong déng 299%, do bao phu
=98%, E-value x&ap xi 0 va céc trinh ty phu hgp nhat théng
nhat cing mét loai. Trudng hop két qua khong dat ngudng
hoac khong phan biét ré gitra céc loai gan nhau, ching
dugc bao cdo & mirc chi hodc phirc hop loai.

2.3. Phuong phap xtr li sé liéu

XU ly sé liéu theo phuong phap théng ké y hoc, st dung
phan mém SPSS 23.0. Sy khac biét gilta 2 nhom nghién
cltu co y nghia théng ké néu p < 0,05.

2.4. Pao durc nghién ctru

Nghién cltu da dugc Hoi dong Dao dirc trong nghién clu
y sinh hoc clia Truong Dai hoc Y Ha Noi va Bénh vién Da
lieu Trung wong chap thuan. Ngudi bénh dugc giai thich
day du vé nghién clru va ty nguyén tham gia. Viéc tlr chdi
hoac rut khoi nghién ctru khdng anh hudng dén qua trinh
kham, tu'vanva diéu tri. TAt ca thong tin ca nhan dugc bao
mat, di¥ liéu nghién ctru duge ma hda va chi sir dung cho
muc dich nghién cuu.

3. KET QUA

Trong 39 ching ndm sgi phan lap dugc tlr 149 bénh
nhan (26,2%), phuong phap hinh thai hoc dinh danh
dugc 27/39 chiing dén murc loai (69,2%), trong khi 12/39
chung (30,8%) chi dinh danh dugc dén muc chi, gobm
11 chuing thudc chi Trichophyton va 1 ching thudc chi
Microsporum. Cu thé, Trichophyton tonsurans chién
ti & cao nhat la 30,8%, sau dé la Trichophyton rubrum
(28,2%). 12 mau khéng xac dinh dugc bang phuong phap
thong thudng, trong do 11 mAau thudc chi Trichophyton, 1
mau thudc chi Microsporum.
Trong 12 mau ndm sgi khéng xac dinh bang phuong phap
thong thudng dugc dinh danh bang kh&i phé MALDI-TOF
MS xac dinh dugc 4 mau thudc loai Trichophyton rubrum
(33,4), 3 mau thudc loai Trichophyton tonsurans (25%),
1 mau thudc loai Microsporum canis va 1 mau thudc
Trichophyton interdigitale (8,3%).

Bang 1. Két qua dinh danh loai ndm gay bénh ndm

moéng bang phuwong phap théng thuong (N = 39) va

MALDI - TOF MS (n=12)

Pinh .
danh hinh Binh danh
" n % | MALDI-TOFMS | n %
thai hoc (n=12)
(N =239)

T. rubrum 11| 28,2 - - -
T. tonsurans | 12 | 30,8 - - -
T. mentagro-

phytes 2 | 5.1 - - _
M. canis 2| 51 - - -
T. rubrum 3 25
Trichooh T. tonsurans 4 | 33,4
richophyton
spp. 111282 1 interdigitale 1 8.3
Trichophyton 3 o5
spp.

Microspo- | 4 | 5 g M. canis 1183

rum spp. ’ : ’

Giai trinh ty Sanger dinh danh dugc toan b 39/39 ching
dén muc loai. Trong do, T. rubrum 1a loai chiém ty L& cao
nhat v&i 16/39 chlng (41,0%), ti€p theo la T. tonsurans
véi 15/39 chung (38,5%). Cac loai con lai bao gom
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T. interdigitale 3 chung (7,7%), M. canis 3 chiing (7,7%) va
T. mentagrophytes 2 ching (5,1%). K&t qua nay cho thay
Trichophyton la chi ndm chd yéu gay ndm mong trong
nghién cltu, dong thai giai trinh tu Sanger gilip kh&ng dinh
dinh danh loai va ho trg doi chi€u két qua cua phuong
phap hinh thai hoc va MALDI-TOF MS.
Bang 2. K&t qua dinh danh loai ndm sgi
gay bénh nam méng bang giai trinh tw (N = 39)

Pinh danh GTT Sanger Sé lwong Ti lé (%)
T. tonsurans 15 38,5
T. rubrum 16 41,0
T. mentagrophytes 2 5,1
T. interdigitale 3 7,7
M. canis 3 7,7

4. BAN LUAN

Trong nghién cttu nay, téng cong 149 bénh nhan dugc
chan doan ndm moéng c6 39 mau (26,2%) nudi cdy duong
tinh v&i ndm sgi dermatophytes. Ty & nudi cdy duong
tinh trong nghién ctu nay thap hon so véi mot s6 bao céo
trudc day ghi nhan ty 1& nudi cdy duong tinh cé thé dat
60 - 65% ddi v4i ndm mong do nam sai [2]. Két quéa nay
c6 thé lién quan dén chat lugng va vi tri ldy bénh pham,
dac biét néu mau khong dudgc lay tai vung ranh gidi gitra
mong lanh va moéng bénh, noi ndm con hoat déng. Ngoai
ra, thdi gian van chuyén, diéu kién bao quan, mai truong
nudi cay, thoi gian U, tinh trang tap nhiém va tién sur sir
dung thuéc khang ndm hoac dung dich sat khuén trudc
khi ldy mau ciing c6 thé lam giam kha nang moc ndm.

Trong 39 chiing ndm sgi phan lap dugc trong nghién ctru
da duoc dinh danh loai bang phuong phap théng thudng
dua vao hinh thai dai thé, vi thé va tinh chét sinh li hoa
sinh, kh6éi phd MALDI-TOF va giai trinh tu Sanger. Trong
dé bang phuong phap théng thudng ching téi dinh danh
chinh xac dugc 27 mau cdy duong tinh ndm sgi chiém
69,23%. Tuy nhién, mot ty & khdng nhé cac ching ndm
khéng thé dinh danh chinh xac dén loai chi dya trén hinh
théaiva thr nghiém sinh héa, do su’ chdng l4p vé dac diém
hinh thai gitra cac loai hoac sy bién déi hinh thai trong
diéu kién nudi cdy khac nhau. Trong bdi canh dé, viéc
ung dung khoéi phé MALDI-TOF MS trong xac dinh céc tac
nhan ndm sgi gdy ndm mong véi nhiéu vu diém vugt troi
nh&m cho phép dinh danh nhanh, dé chinh xac cao va it
phu thudc vao kinh nghiém cuta ky thuéat vién [7]. Trong
nghién ctu cua chung t6i, MALDI-TOF MS d& giup
dinh danh chinh xac cac mau trudc doé chua xac dinh
dugc bang phuong phap truyén théng, chi yéu la cac
loai Trichophyton rubrum, Trichophyton tonsurans,
Trichophyton interdigitale va Microsporum canis. biéu
nay khang dinh MALDI-TOF MS la céng cu hiéu qua, dac
biét trong céac trudng hgp khé dinh danh bang hinh thai
hoc. Mac du vay, MALDI-TOF MS van ton tai nhirng han
ché nhéat dinh, lién quan dén co s& dir liéu ptham chiéu
chua day di cho mot sd loai hodc phic hop loai
Dermatophytes. Do do, giai trinh tv gen (Sanger
sequencing) tiép tuc dugc xem la “tiéu chuén vang”
trong céc trudng hgp can khang dinh loai. Viéc két hop
MALDI-TOF MS véi gidi trinh tu gen trong nghién clu
nay da giup xac dinh day du 100% cac chling ndm sgi
nudi cdy duong tinh, déong thdi cung cdp buic tranh toan
dién vé phan bé loai Dermatophytes gay ndm mong tai
Bénh vién Da liéu Trung wong. V& phan bé loai thudc chi
Trichophyton (92,3%); trong d6 T. rubrum chiém ti l& cao
nhét la 41% (16 mau), sau dé la T. tonsurans 38,5% (15
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mAau); hai loai chiém ti & thdp hon la T. interdigitale va
T. mentagrophytes vdi ti & an lugt la 7,7% va 5,1%. Chi
Microsporum chiém ti & 7,7% déu thudc loai
Microsporum canis; ti lé nay cao hon so vdi cac nghién
clu trudc do, theo Crozier ti l& nay la nho hon 1% [8],[9];
theo nghién cltu clia Erick Martinez va cong su' trén 4420
bé&énh nhan ndm maong do ndm sgi tlr nam 2008 dén nam
2011, ti l& bénh do Microsporum canis la 0,24% [10]. Sv
khac biét vé phan b loai gitta cac khu vuc dia ly cling
dugc ghinhantrongyvan, phan anh vai tro ctia yéu t6 moi
truong, khi hdu va tap quan sinh hoat. Ti lé cac loai ndm
gay bénh c6 sy khac nhau gitra cac chau luc; & chau Phi,
nghién clru & Madagascar do Norosoa Julie Zafindraibe
va cong sukéo dai 13 ndm cho thdy nAm méng do ndm sgi
chu yéu do céc chi Trichophyton [11], & Trung Qudc theo
nghién ctru clia Wu va cOng su trong thai gian 30 nam vdi
hon 30000 ca bénh ndm da va n&m maong, ti & bénh do
Trichophyton rubrum giam tir 75% xudng 57%, ngugc lai ti
& bénh do Trichophyton mentagrophytes tang tur 18-24%
[12]. Nhin chung, két qua nghién ctu cho thay viéc két
hgp gitta nudi cay, danh gia dic diém hinh thai dai thé, vi
thé truyén théng vdi céc ky thuat hién dai nhuw MALDI-TOF
MS va gidi trinh ty gen khong chi ndng cao dé chinh xac
trong dinh danh tac nhan géy bénh ma con gop phan lam
rd dac diém dich té va sinh hoc clia cac chiing ndm sgi
gy ndm mong. Day la ca sd quan trong cho viéc lua chon
chién lugc chan doan va diéu tri phi hop, dong thoi gép
phan cap nhat dir liéu vé ndm hoc y hoc tai Viét Nam.

5. KET LUAN

ChiTrichophyton la cdn nguyén ndm sgi chu y&u gady ndm
mong, chiém 92,3%; trong d6 T. rubrum va T. tonsurans la
hai loai thudng gap nhat, lan lugt chi€ém 41,0% va 38,5%.
Viéc két hgp phuong phap thudng quy véi MALDI-TOF
MS va gidi trinh tu Sanger giup dinh danh chinh xac loai
dermatophytes, gép phan hé trg chdn doan can nguyén
va dinh hudng diéu tri nAm moéng.
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