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ABSTRACT

Currently, there are numerous methods available for diagnosing fungal infections that have
been developed and implemented in hospitals. However, each method has its own advantages
and disadvantages regarding sensitivity, accuracy, time, and so on. To improve the accuracy and
speed of diagnosing fungal infections, several new methods are being tested by researchers on
clinical samples. Most of these improved methods operate independently of pathogen isolation,
meaning that diagnosis transitions from being considered definitive to being probabilistic.
Although there is the advantage of not relying on culture, most methods lack standardization.
This review aims to examine the methods for diagnosing systemic fungal infections, from
diagnostic classification through methods regarded as “gold standards” to molecular techniques
currently in use, and finally discuss some more future-oriented approaches.
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TOM TAT
Hién nay co rat nhidu phuong phap dung dé chan doan nim da ra doi va duoc ap dung tai cac
co so'y té, tuy nhién moi phu’ong phap s€ co nhung uu - nhuge diém khac nhau nhu do nhay, do
chinh xdc, thoi gian,... D€ cai thién d chinh xac va téc do chan doan nhanh nhlem trung nam,
mdt s6 phuwong phap méi da ra doi dya trén sy két hop nhung phuong phap cti san c6. Hau het
cac phuong phap cai tién nay déu doc 1ap véi viéc phan lap mam bénh, diéu d6 c6 nghla la chan
doén chuyén tir duoc coi la da duge chimg minh sang c6 kha nang xdy ra. Mac du c6 loi thé 1a
khong phu thudc vao nu6i cdy, nhung phan 16n cac phuong phap déu thiéu sy chuan hoa. Bai
tong quan nay nham muc dich xem xét phuong phap chian doan nhiém trung nam toan than,
tir phan loai chan doan, thong qua cac phu0’ng phap duoc coi la “fiéu chuan vang”, dén cac
phuong phap phan tir hién dang duoc str dung va cudi cing dé cip dén mot s6 phuong phap tiép

can mang tinh tuong lai hon.

Tir khéa: Candida, nAm, k¥ thuat chan doan.

1. DAT VAN DE

Nhidm trung nam hién nay van dang duoc coi nhe tai
caccosdy te trén toan cau va chi dugc coi la van de co
lién quan dén stc khoe, trong khi d6 nhiém khuan va
virus da duoc xem la van dé strc khoe cong dong trong
nhiéu thap ky qua [1].

Theo Quy Hanh dong Toan cau vé Nhidém trung Ném
bdo _cdo, hang ndm c6 hon 300 tri¢u nguorl mac bénh
nhiém tring ndm toan than va trong s6 /do6 c6 khoang
1,5 tri¢u ngudi tir vong do nhiém trung nam [2] Céc tac
nhén gy bénh nam phu thudc vao nhiéu yéu td, & cac
nuéce kém phat trién tac nhan pho bién 1a Cryptococcus
spp. va Pneumocystzs spp., thuong li€n quan dén AIDS.

O nhitng nudc phat trién, nhiém trung nam cha yéu la
do Candida spp., Aspergillus spp. va Cryptococcus Spp-

[3]. Blastomyces, Histoplasma, Paracoccidioides va
Coccidioides 1a cac loai nam dac hitu gy nhiém tring
tai cho, nhung chung c6 thé tién trién thanh nhidm tring
toan than va gay bénh nghiém trong hon dbi véi nhiing
bénh nhan cé nguy co cao [4].

Nam 2021, dai dich COVID-19 xdy ra va mdi lo ngal
lién quan den virus SARS-CoV-2 gy ra ngay cang
tang. Theo Sharma et al., nhlem trung do SARS-CoV-2

dan dén giam té bao T, cu the la CD4+T va CD8+T
lam hé thong mién dich suy yéu khién bénh nhan d&
méc cac bénh nhiém nam hon [5]. Mot trong nhing
bd nam lién quan nhiéu dén cac bénh nhidm tring sau
COVID-19 1a Mucorales, trong d6 Rhizopus arrhizus

*Tac gia lién h¢

12 nguyén nhan gy ra hau hét céc truong hop bénh
nam den trén toan thé gidi [6], tiép theo 14 Rhizomucor
pusillus, Apophysomyces, variabilis va Lichtheimia
corymbifera[7]. Theo mdt bdo cdo tai An Do, tir ngay
5/5dén 3/8/2021, c6 khoang 47. 508 truong hop nhlem
va 4425 truong hop tir vong do ndm den lién quan dén
COVID-19. Cﬁng trong thoi gian nay, sO lugng bénh
nhén nhép vién vao cac don vi cham so6c¢ dac biét do
nhiém trung nam den lién quan den COVID-19 da tang
tr 2 ca moi thang 1én 600 ca mdi thang va Chinh phu
An D tuyén bo déy la mot dai dich. Nhimg bénh nhan
nhiém tring ndm den két hop voi nhiém COVID-19
1am cho ti€n lugng bénh ndng hon va tang ty 1€ tir vong,
diéu nay c6 the do hé thong y t& qua tai, vé sinh kém
trong moi truong cham soc sirc khoe, chan doan mudn
va hé théng mien dich cua bénh nhan suy yéu dan dén
nhiém tring ndm nghiém trong hon [8]. Bén canh do,
cac steroid glucocorticoid duge su dung trong didu
tri COVID-19 cu thé nhu methylprednisolone va
dexamethasone, chung c6 lién quan dén tac dung uc
ché rmen dich, cting nhu lam tang lugng duong trong
mau, khién bénh nhan d& bi nhiém trung nam [9].

Bén canh do, dai dich COVID-19 ¢6 the da lam tang
su lay truyén cac bénh nhiém trang nim do Candida
auris. Do do, cac dot bung phat C. auris da dugc bao
céo tai cac don vi cham soc dac biét COVID-19 [10],
[11]. Mot bénh vién ¢ Tay Ban Nha da bdo su gia tang
nhiém tring C. auris trong dai dich va ty 1é tir vong
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trong vong 28 ngay do bénh nhiém tring huyét do ndm
C. auris tang tur 33,3% 1én 57,1% [11].

Viée ap dung cac k¥ thuat chan doan nhiém tring nim
trong bénh vién hi¢n nay la cap thiét, ddc biét trong bdi
canh gia tang ty 1& nhiém nam xam lan Chan doan som
va chinh x4c nhiém trung nam 1a rat quan trong dé cai
thién két qua diéu tri va giam ty 1é ta vong. Trong bai
tong quan nay chung t6i phan tich nhitng wu va nhuogc
di€m cua cac phuong phap duoc su dung thU(‘Jrng xuyén
tai cac cosdy t€ nham gitp cac ky thuat vién c6 mot cai
nhin rd hon dé lya chon mot phuong phap phu hop nhat
tai co so lam viéc de néng cao hiéu qua va dg chinh xac
trong chan doan ndm. Bén canh d6, chung toi tom tat
nhitng phuorng phap mai dugc két hop tir cac phuong
phap di sin co tao ra mot k¥ thuat chan doan nhanh
chong va chinh xéc cao.

2. UU NHUGQC DPIEM CUA CAC PHUONG PHAP
CHAN POAN CAC LOAINAM

Hién nay, cac phuong phap chan doén xac dinh nam
duoc xem la ti€u chuén vang nhu nuoi cay nam, soi kinh
hién vi va mé bénh hoc, dugc hau hét cac cosdy té ap
dung. Céc phuong phap nay déu ¢6 wu diém va nhuoc
diém . Tuy nhién ngay ca khi c6 cac ky thuat hién dai
hon, cac phuong phép thong thu:ong nay van tiép tuc
duogc st dung dé so sanh va xac nhan [12].

Bang 1. Tong quan ve uu dlem va nhugc diém ciia
cac phuong phap chin doan nim: Proven diagnosis

Phwong phap

U'u diém

Nhuoc diém

Bénh hgc mé6 hoc [12]

- Phat hién sy xam lan
mo cua nam;

- Phat hién phan tng
cua vat chu hoac hoai
tr mo.

- Hinh 4nh m6 bénh hoc
tuong tu gitta mot so loai
nam;

- Vlec sir dung thude
nhudm khéng phi ltc nao
cling cung cap kha ning
nhan dang chinh xac ¢ cap
6 loai;

-bo nhay han ché.

M&éi truong nudi cAy sinh mau [14]

- Phat hién trong cac
mau da vi nam;

- Phat hién va dlnh
danh Candida & cap do
loai;

- Nhanh chong va tiét
kiém chi phi.

- Kho phéan biét gitra cac
loai Candida non-albicans;
- Khoé phéan biét cac loai
Candida gay bénh méi
noi, chang han nhu C.
aurls

- Su tuong dong vé kiéu
hinh gifra c4c loai c6 lién
quan co thé can tré su
phén biét 6 cap do loai.

FISH

[12]

Phuong phap

U'u diém | Nhuoc diém

Cz‘iy nim [13]

- Xéc dinh chinh xac
céac bénh nhiém trung
Candzda spp.;

- Tiét kiém thoi gian,

0 v0&i cac phuong phap
thong thuong;

- P06 dac hiéu va do
nhay cao.

- Gi61 han phat hién 16n;

- Gidm s6 luong dau do
axit nucleic peptide (PNA)
c6 san trén thi truong.

- Thoi gian xtr ly lau; doi

- Phat hién tac nhan
v@i nam men (5 ngay) va

gay bénh nam;

- Phat hién kha nang nam moc (4 tuan);

khang thuoc chong - Kho khan Iya chon méi

nam; truong thich hop;

_ Xac dinh & cap do - Dicu tri bénh nhan tré;

loai. - D& bj nhim tir méi
truong;
-bo nhay thap dbi voi
bénh ndm Candida mau va
Aspergillosis.

MALDI-TOF [12]

Soi kinh hién vi [12]

- Khong cho phép xac dinh
chi hoac loai nam;

-Dé b1 nham lan giita cac
loai nam.

- Hinh anh hoa céu trac
nam;

- Phan tich hinh dang,
theo doi chuyén dong
va phéan loai vi sinh vat;
- Truc quan hoa qua
trinh hinh thanh mang
té bao cia nam.

- X4c dinh tadc nhan gay
bénh & cap d6 chi, loai
va chung;

- Xac dinh chinh xac va
nhanh chong Candida
spp. va Aspergillus
Spp-;

- B§ chinh xac cao so
v6i cac phuong phap
thong thuong;

- Thyc hién d€ dang; _
- Giam chi phi cho moi
lan phan tich;

- C¢ thé 4p dung cho
nhiéu loai vi sinh vit;

- Phan biét cac loai co
quan h¢ ho hang gan;

- C6 tiém nang 16n dé
thir nghiém kha nang
nhay cam v6i thuoe
khang nam.

- Can c6 budc chiét xuat
trudc;

- Khéng c6 kha nang dinh
luong;

- Chi phi thiét bi ban dau
cao;

~ Gi6i han pham vi loai
trong co s¢ dir liéu tham
chiéu nam cua céc hé
thong MS MALDI-TOF
c6 san;

- Co s¢ dir liéu can duoc
cap nhat lién tyc dé bao
phu céc loai nam hiém
nhat va mdi noi.
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Phuwong phap

Phwong phap

U'u diém

Nhugc diém

Uu diém

Nhuge diém

H¢ théng x4c dinh Kiéu hinh bing sinh héa [15]

- Giam chi phi;

- Binh lugng va dinh
tinh;

- Xac dinh chinh xac
mau chua biét;

- Phuong phéap t6n nhiéu
cong suc va thoi gian;

- Két qua chi c6 sau vai
ngay;

- B§ nhay thap dé xac dinh
va phan biét cac loai gay
bénh mai noi, chang han
nhu C. auris.

Dua trén khang thé (Mién dich huynh quang,

ELISA, Xét nghiém
ngung ke

dong chay, Xét nghiém
t Latex) [16]

Bang 2. Tong quan Ve uu dlem va nhuoc diém ciia
cac phwrong phap chin doan nim: Proven diagnosis

Phuong phap

U'u diém

Nhuoc diém

- D6 chinh xac cao hon
cac dau an huyet thanh
tiéu chun;

- Chi phi thap

- Thuc hién dé dang va
nhanh ch(')ng (co the ap
dung cho POC).

- Giam d6 nhay dbi vé6i_
bénh nhan suy giam mién
dich;

- Do dic hiéu han ché;

- Phan tich can than i
v61 bénh nhan khong co
déu hiéu 1am sang;

- Phuong phéap khang
nguyén-khang thé van
chua kha dung dbi véi mot
0 tdc nhan gdy bénh nam
(bénh mucormycosis, bénh
fusariosis va bénh

scedosporiosis).

1,3 p-D-glucan [16]

- Phat hién cac tac nhan
gay bénh nam co lién
quan;

- Khong xam lan;

- Két qua nhanh;

- NPV cao rit tot cho
viéc sang loc nhiém
tring nam xam lan;

- Xét nghiem khong dac
hi¢u ctia nam;

- D§ nhay thap hon va s6
1uorng két qua duong tinh
gia cao;

- Mot sO loai nam san xuét
it B-D- glucan
(Cryptococcus spp.) hodc
khong san xuat
(Blastomyces spp. va nam
mdc nhay);

Bang 3. Tong quan vé uu dlem va nhuoc diém ciia
cac phuong phap chin dodn nim: Probable diagnosis

Phuwong phap

U'u diém

Nhuoc diém

Hinh 4dnh nim xam l4n [17]

Khang nguyén va khang thé mannan [16]

- Hiéu suat tot nhat khi
két hop hai dau an sinh
hoc;

- Khong xam lan;

- Kinh t¢;

- Mang la1 két qua
nhanh chong

- Do dic hiéu han ché do
cong sinh binh thuong
hodc xam chiém do loai
Candida;

-bo nhay han che ctia xét
nghlem khang thé doi Vo1
bénh nhan suy giam mién
dich;

- Do nhay thap d6i véi C.
krusei va C. parapsilosis.

- C6 nhiéu lya chon
hinh anh;

- Thong tin tong quan
tai mot s6 thoi diém;

- Theo dai tién trién
ctia bénh nhiém tring
cling nhu phan ing
cua bénh nhan voi ligu
phéap chong nam.

- Can c6 phuong phap
chup anh da phuong thurc;

- Viée sur dung tirng
phuong phap chup anh déu
6 gidi han va cu thé.

PC

R [18]

Galactomannan [16]

- Marker chi diém tot
dé phat hién bénh
Asperg111051s xam lan;
- Hiru ich cho viéc
danh gia dap tmg voi
dicu tri khang nam.

- Do nhay thap ddi voi
chan doan som.

- Phan ung chéo vdi
Fusarium spp. va
Histoplasma spp.;

- B¢ nhay thap d6i véi
Aspergillus fumigatus.

- Thoi gian ngin;

- b6 nhay va do dac
hiéu cao;

- qPCR cho phép dinh
luong DNA khuéch dai
theo thoi gian thyc;

- Cho phép xéc dinh
loai va phan biét trong
loai;

-Co thé loai trir hodc
chan doan chung,
nhlem trung nam xam
lan;

- It bi boi nhiém.
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- PCR truyén thong khong
cho phép dinh lugng DNA
duoc khuéch dai;

- Thiéu chuan hoa cac ky
thuat phan 1ap DNA nam;

- Lya chon carll than cac
doan moi va toi uu hoa céac
dicu kién phan ung;

- Cac phuorng phap dua
trén PCR c6 the kho ap
dung cho mot s6 mau

dic biét 1a cac mau khong

vo tring, chiang han nhu
BAL.
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3. KET HQP CAC PHUONG PHAP XET NGHIEM
CHAN POAN MOI

Gan day, sy két hop cac khia canh sang tao ctia nhidu
phuong phéap khac nhau da dugce cac nha nghlen ctru
tim ra, d€ dam bao chan doan nhanh chong va hiéu qua
[19]. Su két hop cac phuwong phap 1a tap hop mot s6 wu
diém tir cac phuong phap don 1¢ tao thanh mot phuorng
phap méi tbi uu nhat. Nhung phuong phap nay g1up tiet
kiém thoi g1an chan doan va chan doan chinh xac hon
tur do6 giup giam chi phi cho ngudi bénh.

3.1. Bang Candida va bang nim sgi

Béang Candida va bang ndm s¢1 la mot ky thuét duoc
Carvalho-Pereira et al. de xuat vao nam 2020 dya trén
phuong phap PCR da moi két hop v6i dién di mao quan
daé tach cac san pham PCR va xac dinh kich thudc san
pham bang GeneScan [20]. Bang Candida st dung céc
doan moi ddc hi¢u dé¢ xac dinh 5 loai pho bién nhat
lién quan dén nhidm trang do Candida (C albicans,
C. glabrata C. troplcalls C. pampszloszs va C. krusei),
va bang nam soi su dung cac doan moi dac hig¢u dé xac
dinh cac loai nhiém tring pho bién nhét do Aspergzllus
spp. (4. fumigatus, A. flavus, A. terreus va A. niger) va
R. arrhizus. Chan doan dugc thyc hién thong qua hinh
anh hoa bang, dya trén phan tich cac dinh véi sy két hop
cua cac trong luong phan tr khac nhau va huynh quang.
Diém mai ndi bat cua nghlen cuu nay la su dung cac
doan mdi dic hi¢u tao ra cic do dai amphcon khac nhau
va dic higu cho timg loai két hop voi céac chat huynh
quang khac nhau. Cac bang dugc thlet ké cho phép dién
giai thuc té va truc tiép cac két qua bang cach truc quan
hoa/xéac dinh céac amphcon ddc hi€u trong bang Phan
tich cung cho phép xac dinh bét ky dinh nao khong ¢
dung vi tr1/huynh quang khi so sanh véi bang, hd trg
viéc dién giai cac két qua duong tinh gid. Phuong phap
nay cho thay dd nhay 1a 89% va d¢ ddc hiéu la 100% khi
sir dung méau toan phan hodc huyét thanh [20].

3.2. Phan tich té bao pha rin

Phuong phap phan tich té bao pha rin ra doi trr vige
két hop str dung hai phuong phép 1a kinh hién vi huynh
quang va phuong phap phan tich t& bao dong chay.
Phuong phép cai tién nay cho phép phat hién va dinh
lugng nhiéu loai vi sinh vat, ching han nhu nam va vi
khuan [21]. Phuong phap nay cung cap két qua nhanh
chong, hoan toan ty dong, tryc ti€p thong qua cac mau
lam sang Tuy nhién, phuong phap phan tich té bao pha
rén van gdp mot sO trdy ngai trong cac phong xét nghlem
vi sinh 1am sang, dac biét la lién quan dén viéc xac nhan
va thim dinh phuong phép. Lies et al. sir dung phuong
phép nay dé xac dinh A. fumigatus trong cac mau khong
khi, vi viéc kiém soat bao tir trong khong khi la mot yéu
t6 dich té hoc quan trong. Céc két qua thu dugc cho thay
mot so loi thé khi so sanh vdi cac phuong phap nuodi cay
truyén thong nhu té bao hoc pha ran co nguong phat
hién thap (4 té bao/ m?) va cung cap két qua trong vong
24 gi¢ [22]. Khi phan tich 16 mau 1dm sang, voi myc
tiéu xac dinh cac Candida c6 trong mau toan phan cta

bénh nhan duge chan doan hodc nghi ngo nhiém nim
Candida huyet hoc. Uu diém cua phuong phap nay khi
so sanh voi nuoi cay méu 1a c6 thé cung cap két qua
nhanh hon (4 glo) va cling dinh luong chinh xéc cac loai
Candida, vi tat ca cac bénh nhéan duge chan doan mic
bénh nhiém ndm Candida huyét hoc truéc do déu cho
két qua duong tinh. Ngoai ra, phuong phap nay cling
c6 thé xac dinh cac bénh nhiém tring hon hop, co trong
5/16 mau lam sang dugc phat hién [23].

3.3. Bién d6i Fourier hong ngoai

Phuong phap bién doi Fourier hong ngoai (FTIR) dua
trén cac nguyen tic cua quang pho. Chuc néng cua
phuong phap nay dua trén vigc truyen blic xa hong
ngoai qua mau, tai d6 mot sO birc xa cudi cung bi hap
thu. May do cua thiét _bi tao ra quang phd bleu dién
du 4n phan tir cia mau dugc phan tich. Vé mat 1am
sang, cdc vi sinh vt khac nhau s€ tao ra céc dau 4n
khac nhau va c6 the phan biét ching thong qua viéc
phan tich quang phd dugc tao ra. Potocki et al. di st
dung phuong phap FTIR v6i muc tiéu chinh la phan
biét Candida non-albicans v6i céc loai C. albicans, vi
cac loai non-albicans chu yéu lién quan dén kha ning
khang thudc chong nam duoc sir dung. FTIR da duoc
su dung trong 25 mau Candida spp. lam sang duwgc phin
lap va da phan biét timg mau do su da dang cua quang
phé cuia mdi lodi tao ra. Phuong phap nay c6 nhiéu htra
hen lién quan dén viéc tim kiém cac gen khang thudc
khang nam, vi cdc loai khing thudc s& tao ra quang
phé khac so vai cac loai khong khang thudc [24]. Theo
Erukhimovitch, sy phén biét gilra nhiém trung do vi
khuan va narn van 12 mot van dé, dic biét 1a do nhiing
diém tuong dong vé triéu chung Do do, phu’ong phap
FTIR duoc coi 1a mot cong cu sang loc tuyé€t voi trong
nhitng tinh hudng nay vi vi khuan va nam tao ra quang
pho hoan toan khac nhau. Nghién ctru nay da st dung
cac ching ndm va vi khuin dé danh gia kha nang ap
dung FTIR trong viéc phan bi€t cdc tic nhén gy bénh
nay va két qua cho thay c6 thé phan biét chi trong 1
gio [25].

3.4. Tan xa Raman ting cuwong bé mit

Téan xa Raman tang cuong bé mat (SERS) 14 sy két hop
giita quang phd Raman va viéc str dung céc hat nano,
trude day da dugce su dung dé phat hién mot s6 sinh vat
gay bénh, bao gom canam. K¥ thuat nay cung cap phan
tich dinh tinh va dinh lugng, cho phep theo doi cac phan
tr sinh hoc ¢6 lién quan dén 1am sang va thiét 1ap cac
céu hinh phan tr dé xac dinh mirc d6 nghiém trong cua
nh1em trung nim. Hu et al. sir dung phuong phap nay
nham muyc dich phat hién va xéc dinh tryc tiép cac loai
Candida trong huyet thanh bang cach ket hop céc hat
nano, quang phd SERS va phan tich thong ké da bién
OPLS-DA. Trong thi nghi¢ém nay, céc hat nano tur tinh
Fe,O,@PEI cho thay hiéu qua bat giir cao cac té bao
Candzda trong huyét thanh, do lyc hit tinh dién, tao ra
phtrc hop Fe304@PEICandida. Sau do, cac hat nano
bac tich dién duong (AgNPs+) duge su dung lam chét
nén cho SERS, dé tang cudng dé tin hiéu. Phuong phap
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nay dugc mo ta la nhanh, g1a ca phai chang va khong
pha huy cau trac di truyen vi khong yéu cau nudi cay
tinh khiét, _pha v& thanh t¢ bao hodc chiét xudt DNA.
N6 cho thdy do chinh xéc 1a 99,8% va hi¢u qua thu gir
Fe,O @PEI trong rnau huyet thanh lan luot 14 95,9%,
98 0% va 79,6% dbi v6i C. albicans, C. tropicalis va
C. krusez [26].

3.5. Cong nghé nano

Cong ngh¢ nano ngay cang dugc ap dung nhiéu trong
cac linh vyc lién quan dén suc khoe. Sojinrin et al. da
phat trién mot ngh1en ctru dé phat hién sy hién dién ciia
nam dya trén cac hat nano vang. Khi cac hat nano Vang
tiép xtic v6i nAm ching s€ chiu nhiing thay doi V€ cau
trac va hinh thai, tir hinh cau sang hinh sao va d6i mau
tir do sang xanh. K§ thuat nay cho thdy do nhay la 80%
va d6 dac hiéu 1a 95% dbi voi chan doan bénh nim chan
van dong vién. Day 1a mot phuong phép giap phat hién
nhanh chong, don gian va g1a thanh thap, nhung khong
cho phép xac dinh cu thé cac tac nhan gy bénh [27].

3.6. Cong hwong tir hat nhan

Cong huc"rng tr hat nhan (NMR) da dugc st dung dé xac
dinh va phathi¢n loai vi sinh vét, thong qua vi¢c sir dung
cac hat nano, két hop véi phan tich bang cong huong
tu. Cac phuong phap NMR c6 the duogc s dung riéng
1¢ hodc sau PCR thong thuong de phan tich san pham.
T2Candida® 1a phuong phap dau tién dugce Cuc Quan
ly Thye phim va Dugc pham Hoa Ky cong nhén de
chan doan bénh ndm Candida xam lan. Bay 12 mot nén
tang tu dong dua trén NMR, cho phép xac dinh 5 loai
Candida spp. (C. albicans, C. glabrata, C. tropzcalls
C. parapszloszs va C. krusei) tryc tiep tir cdc mau lam
sang cua mau toan phan hodc huyét thanh, trong Vong
3-5 gio [28]. Pau tién, mau 1dm sang duoc dwa vao
chiét xuat DNA ty dong, sau d6 phan tich bang cong
hudng tr. Trong nghién ciru thu nghi€ém lam sang,
T2Candida® da chiing minh d¢ nhay la 91,1% va d6
dac hleu 1a 99,4%, day la mot thanh tyu lon lién quan
dén chan doan phan tir [29].

3.7. Cam bién sinh hoc

Cam b1en sinh hoc dugc thiét ké nhu cac thiét bj di dong
chuyén dbi thong tin sinh hoc va sinh hoa thanh tin hi¢u
phan tich dau ra. Céc dau do cam bién sinh hoc ndm
duoc san xuét dé chan doén 1am sang phai dap ing mot
56 yeu cau nhu Iya chon cén than mot déu 4n sinh hoc cu
the cua tac nhan gy bénh muyc tiéu, phai phu hop voihé
thong nhan dang sinh hoc va gitr cac dac diém co thé do
luong dugce lién quan dén diéu kién binh thuong hodc
nhlem trang. Pla et al. d3 mo ta mot cam bién nano cai
tién dé phat hién C. auris, phuong phép nay c6 d6 nhay
cao (85%) va dg chon loc (100%) aé phat hién C. auris
tr cac mau nudi cay mau, két qua cung c6 thé thu duoc
trong vong mdt gio va ky thuat don gian [30].

3.8. Xét nghiém hop chit hiru co dé bay hoi

Xét nghiém h0’p chat hiru co dé bay hoi (VOC) 1a mot
phwong phap méi dé chin doan bénh aspergillosis xdm
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14n, véi dd nhay >90%. Trong nghién ctru ndy, mot sd
chat chuyén hoa dic trung cua A. fumigatus duoc phat
hién tir hoi tho ra cua bénh nhén [31]. Tinh chat cai tién
cua ky thuat nay la st dung mot hé thdng khiru giac
nhan tao dé phan biét mot s6 VOC do tac nhan gay bénh
tao ra, dugc goi la “dau an hoi tho™. Phan lon cac VOC
do A. fumigatus tao ra dugc xac dinh bang k¥ thuat nay
1a 3-octanone, 2-pentylfuran, 1s0arnyl alcohol, ethanol
va cac chat khac. Tuy nhién, vigc phat hign cac chat
chuyen hoa nay thuong lién quan dén bénh aspergillosis
phdi.

4. KET LUAN

Su tién bo ctia khoa hoc ky thuat da cho ra doi nhiéu
phuong phap chan doan mai dé phat hién va xac dinh
chinh xac cac tac nhan gy bénh nam co lién quan dén
lam sang. Viéc phat trién cac phuong phap moi va tu
dong hon mang lai két qua nhanh hon gitp cai thién
nhiéu trong vige quan 1y 1am sang cc bénh nhiém nam.
Tuy nhién, van con mot chang duorng dai dé dat duoc su
chuan hoéa trén toan cau d6i vdi cac phuong phap nay.
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