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THACH THUC TRONG CAY PAM

= Phai bat dugc vi khudn gdy bénh tr mau tap nhiém, do
vay phai 18y dang bénh pham va phai danh gia dé chon
diang vi khuan gay bénh moc trén mat thach phan lap

= Ngoai nhiing tdc nhan gay bénh cdy dudc (vi khuan, vi
nam), con coé nhitng tdc nhadn khdng thé phat hién
dudc véi cac xét nghiém thudng qui (virus, VK khéng dién
hinh)

= CO nhiéu loai 1a vi khuan gay bénh la khé moc, do vay
phai cay ngay, co phuong tién va du cac loai moi
truong can thiét oz
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LY DO NUOI CAY DAM THAT BAI
LY DO CHU QUAN KHO KHAC PHUC

Tac nhan thudng gap lai khé nudi cay (S. pneumoniae,
H. influenzae), doi hoi cac moi trucng phan lap it co san
Mau khong tin ciy do lan nudc bot (tap khudn hau
alelgle)

Bénh pham it dudc cdy ngay do chdm gui dén PTN, do
khdng dudc cay ngay

Khoéng biét cach danh gid két qua nudi cdy dé chon diang
VK gay bénh



LY DO NUOI CAY PAM THAT BAI
LY DO KHACH QUAN KHONG THE KHAC PHUC

= Bénh nhan dung khang sinh trudc nén cac vi khuan nay
khéng con sdng trong mau dam (nhung van con trong cac
dich 16t ph& nang hay mé phdi)

= Tac nhan khong nuoi cay dudc tai cac phong thi nghiém
ldm sang (vi khudn khdéng dién hinh, virus)
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GIA TRI CAY MAU, DICH

XAC DINH TAC NHAN VIEM PHOI

= C4y mau [+] la tiéu chuan vang xac dinh tac nhan vi
khuan viém phoi, tuy nhién khéng phai tdt cd moi trudng
hdp CAP déu cay mau [+] (ToOi da chi 14-16%)

= C3y dich mang phoi, dich ndo tuy chi thuc hién khi co
tran dich/mu mang phdi hay c6 VMNM (rat hiém)



GIA TRI CAC XET NGHIEM MIEN DICH
XAC PINH TAC NHAN VIEM PHOI

Phat hién khang nguyen hoa tan (S. pneumoniae, L.
pneumophila) trong nudc tiéu: Do nhay thap

Phat hién khang nguyén bang ELISA, MDHQ: Phat hién
tdc nhan virus, VKKDH trong bénh pham DIVILMLEVALED

Huyét thanh hoc tim khang thé dac hiéu phat hién tac
nhan virus, VKKDH: Néu |la IgG thi phai huyét thanh kép
cach 10 ngay; néu la IgM thi phai co gia tri cat va tuy
thuoc chat lugng kit



VI SINH LAM SANG

fAT PHAP SINH HOC PHAN TU

REAL-TIME PCR
> Bo nhay t-To
> DO da
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l Nudi c PCRl

=& - @é@

PCR chinh la nuoi cay phan tu khuéch dai doan gen

PCR dat do nhay @ mic phan tu
Nuodi cay dat do nhay 6 mirc té bao

TR TR TR

| |

Pinh danh dua vao kiéu hinh sinh vét Xac dinh dua vao kich thu’c’jc(:éan gen
héa hoc biéu hién tir cac kiéu gen hay mot trinh tu dac hiéu cia doan gen



Real-time PCR
PINH LUONG PUQC TAC NHAN

Primers

Taq polymerase

d N T P T : : D
FIuorescent agent * 2000 --------Ph-at-hlgn -------- P

DNA cua miu : :

GIONG NHU PHUO’NG PHAP CAY DINH LUO'NG

PHAN BIET TAP NHIEM VO’I GAY BENH

10
p i |‘ st | | |




“"Streamline” Real-time PCR
AP DUNG DE DANG TAI CAC PHONG THI NGHIEM LAM SANG

BENH PHAM
(Céc bénh phdm khac nhau)

TACH CHIET DNA/RNA

NKDNARNAprep-MAGBEAD
MOt b6 thuoc thdr cho DNA va RNA
Chi 5 bud@c thuc hién
D06 nhay gap 100 lan thu cong
Tuong thich cho KingFisher

Cac thiét bi
tach chiét DNA/RNA

REAL-TIME PCR/RTPCR

NKReal-time PCR/RTPCR kit

+ Chon lua tuy tac nhan

+ Chng ndi ki€m soat chat uong
+ Cung mot chudng trinh real-time
+ Tuong thich nhiéu may real-time

R
Cac thiét bi Real-time PCR




MUC TIEU

O Phat trién ky thuét multiplex real-time PCR (MPL
rtPCR) dé phat hién cac tac nhan vi sinh hién dién
trong cdc mau dam hay bénh phdm chira dam

O Ap dung ky thudt nay trong nghién ctu va chan
doan can nguyén vi sinh gay viém phoi mac phai
cong dong



PHUONG PHAP



THIET KE BO MULTIPLEX REAL-TIME PCR (1)
PHAT HIEN CAC TAC NHAN VI SINH TRONG MAU DAM

NKDNARNAprep MAGBEAD

= BO tach chiet DNA va RNA toan bo
B& nhua ly trich NK DNARNAprep = Ap dung cho nbléu |Oa| bénh phéfm

Magbead FLEX

T s bao gom ca mau dam
= Phu hdp cho nhiéu loai thiét bi tach

chiét tu dong, hé thong mad
= Pa dudc doi ching vai cac kit tach

R ey ! chiét tu dong khac va da dugc tham
agbead o FLEX Lsonp

T T— dinh trén cac m au chuan
Bio quin Nhidt 3o PTN @ Q "




THIET KE BO MULTIPLEX REAL-TIME PCR (2)

PHAT HIEN "CAC TAC NHAN VI SINH TRONG MAU PAM

Vi khuén cdéng déng
(7 tac nhan)

Vi khuan khéng dién hinh
(7 tac nhan)

Vi khuédn dé moc
(21 tac nhan)

Virus
(23 tac nhan)

Vi ndm
(17 tac nhan)

S. pneumoniae M. pneumoniae E. coli Influenzavirus A A. fumigatus
H. influenzae C. pneumoniae E. aerogenes HI1IN1 A. flavus
H. influenzae type b C. psittaci E. cloacea H5N1 A. niger
M. catarrhalis C. trachomatis Proteus mirabilis H7N9 A. terrus
S. pyogenes (GAS) L. pneumophila M. morgani Influenzavirus B Aspergillus spp.
S. agalactiae (GBS) B. pertussis Providencia Influenzavirus C C. albicans
S. suis B. parapertussis K. pneumoniae Parainfluenzavirus 1 C. tropicalis
C. freundii Parainfluenzavirus 2 C. glabrata
= = S. maltophilia Parainfluenzavirus 3 C. krusei
MPL I‘eal-tlme PCR mIX B. cepacia Rhinovirus C. kefyr
A A A < E. meningoseptica Adenovirus C. neoformans
Hoat dOﬂg dua tren nguyen tac [p aeruginosa Respiratory syncytial virus P. jirovecii
real—time PCR SCIJ dung m6| Vé A. baumannii Human metapneumovisus P. marneffei
. A S. aureus Measle virus F. oxysporum
taq Man probe daC hleu S. epidermidis Human coronavirus F. vertisilloides
A . 14 . A MecA gene Cytomegalovirus F. solani
Da kenb (mUI‘tlpleX,? ph,at hle.,\n PVL gene Epstein barr virus H. capsulatum
dugc dong thdi nhieu tac nhan  |[E-faecalis Bocavirus _
: E. faecium Varicella/zoster virus

vi sinh cung Iuc

F. nucleatum

Rubella virus

SARS coronavirus-1

MERS coronavirus

SARS coronavirus-2

N
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QUI TRiNHAMUL',I'IPLAEX REAL-TIME PCR
PHAT HIEN 75 TAC NHAN VI SINH GAY CAP

T4c nhén vi khudn va vi ndm >105
T4c nhén vi khudn khéng dién hinh Phat hién dudc
Tac nhén virus Phat hién dudc

M. tuberculosis Phat hién dudc

2500
2000
= 1500

1000

Tach chiét DNA/RNA ) Chay real-time PCR

MPL1 MPL2 MPL3 MPL4 MPL5 || MPL6 MPL7 || MPLS MPL9
| S.aueus | M pneumoniae | K pneumoniae | C.freudi | B.cepacian  |W L pneumophila | B.pertussis W S agalactize | M. catarrhalis
. meningosepticdll C. psittaci Mycoplasma |l S. pyogenes | S. pneumoniae |

PV | Efaccals | E aorogones | Providoncia | A baumanni__ | HBG | C preunoniae || H infuonzao | F nudeatum

MPLA10 MPL11 MPLA12 MPLA13 B wpL14 MPL15 MPL16 MPL17 MPL18
| C.neoformans | C.albican | Afumigatus | F oxyrverti Ml InfluenzaviuisA | Perainfluenzal | RSV [ CMV | SA%S
| P jiroveci | C.iropicalis | Aniger | Aferus |

-]

| Influenzavirus B | Parainfluenza2 | hMPV Bocavirus Varicata/Zoster
P. mameffel C. kefyr Pan aspergillus | F.solani |

| Influenzavirus C_| Rhinovirus | hGoV | Adenovirus | Rubella virus



AP DUNG VA BANH GIA
THU'C HIEN TREN 3 NGHIEN CUU DO HOI PHOI VN CHU TRi

1. Nghlen cuu REAL thuc hién trén 272 benh nhan ngudi IGn
viém phdi mac phai cong déng nhap vién (2018)

2. Nghlen ciu EACRI thuc hién trén 232 bénh nhan ngudi I6n
viém phéi mac phai cong dong ngoai tra (2019)

3. Nghién cdu MEAC thuc hién trén 138 bénh nhan dgt cap
COPD nhap vién (2020)

Ca 3 nghién ctfu déu c6 so sanh phuong phap MPL real-time
PCR vai phudng phap nudi cay
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PHAT HIEN CAN NGUYEN VI SINH

MPL-rPCR HIEU QUA HON NUOI CAY

REAL EACRI MEAC

N=272 N=232 N=138
Ducdng tinh [+] = /6.8% = 94.0% =94 .9%
Nuoi cay [+] = 45.4% = 32.8% =55.8%
MPL-rPCR [+] = 69.0% =02.7% | =$94.9%
Virus ho hép [+] NA 27.2% 26.1%
VK 0 dién hinh (VKKDH) 2.9 10.8 4.4
VK cong dong (CA) 49.3% 85.8% 72.5%
VK khang thuoc (HA) 50.7% 28.5% 59.4%
Vi ndm (fungi) 1.5% 6.9% 44 .9¢%




PHAT HIEN VI KHUAN CONG PONG
MPL-rPCR HIEU QUA HON NUOI CAY

REAL EACRI MEAC
PCR% | CAY% | PCR% | CAY % | PCR % | CAY %

S. pneumoniae 34.3 0 66.0 PASG 64.5 7.3
H. influenzae 20.3 1.1 58.6 63.8 26.1 6.5
H. influenzae type b 1.1 0 11.6 0 5.8 0
M. catarrhalis 3.0 0.4 7.3 3.9 1.5 0
S. pyogenes (GAS) 4.0 0 0.9 0.4 0 0
S. agalactiae (GBS) 1.5 0 2.6 0 3.6 , 0
VK cong dong 49.3 85.8 75%




PHAT HIEN VK NGUY CO KHANG THUOC

MPL-rPCR HIEU QUA HON NUOI CAY

REAL EACRI MEAC
PCR% | CAY% | PCR% | CAY % | PCR % | CAY %

MRSA 4.4 1.1 7.8 1.7 6.5 5.1
MRSE 3.0 0.4 2.6 0.4 0 0
E. faecalis 1.9 0 0.4 0) 1.5 0.7
E. faecium 3.0 0 \AY \PAY 0 0
K. pneumoniae 11.4 12.2 9.5 9.5 28.3 25.4
P. aeruginosa
A. baumannii : z = 5. ¢ oL
E. coli 6.6 6.2 1.7 2.2 10.0 7.3
S. maltophilia \JAN 0 \JA 0 6.5 0.7
B. cepacia NA 0) NA 0) 2.2 . 0
VK nguy co khang thudc 50.7 28.5 59.11:;’




PHAT HIEN VIRUS
NHO AP DUNG MPL-rPCR

10.1




~ PHAT HIEN TAC NHAN VIRUS
CAN THIET CHO QUYET PINH SU DUNG KHANG SINH

o
. @@
. © %

NHIEM TRUNG NHIEM TRUNG DO NHIEM TRUNG
DO VI KHUAN VI KHUAN + VIRUS DO VIRUS

SU DUNG SU DUNG
KHANG SINH KHANG SINH




HA
CA
AT
FY
VR

[+]

Ty l€ phat hién dugc tac nhan vi sinh
tir 5662 mau dam tir bn viém ph0| nhap vién 6/2021-3/2023

VK nguy cd khang thudbc
VK cdng dong

VK khéng dién hinh

Vi nédm

Virus

Ty 1€ [+]

70.00 65.21

60.00

50.00

NN N N

40.00
32.27

30.00 23,08

20.00 15.40

8.48
10.00

0.00

AN

A CA AT FY VR [+]

2pg8®



3 virus bi dong nhiém vaéi tac nhan khac
tr 5662 mau dam t bn viém phoi nhap vién 6/2021-3/2023

28.78 .

IO N virus = 1331

25.00 2o 0 2201
HA VK nguy cd khang thudéc 9.0 /
CA VK cOng dong / R =
AT VK khoéng dién hinh 15.00
FY Vinam / 9.24
VR Virus 10.00
[+] Ty I€ [+]

Y 5.00 /
0.00 / q:

HA CA AT FY



AB
BCE
Cfreu
Ecoli
KLP
Eaero
Pro
PSA
Steno
Efaeca
Efaeci
MRSA
MRSE
MSSA
SCN
MR
S

LG LEL R khu 2N
PDONG NHIEM VO’I VIRUS VO‘I 82°/o LA TRU'C KHUAN G[-]

baumannii
cepacia
freundii

coli
pneumoniae
. aderogenes
Prov:denc:a

P. aeruginosa
S. maltophilia
E. faecalis

E. faecium

MR S. aureus
MR S. epidermidis
MS S. aureus

mMXMO® >

Coagulase [-] Staph.

Methicillin resistance
Methicillin sensible

n bénh vién

MRSE, 15.0 MSSA, 3.0 SCN, 1.0

Efaeci, 12.0

Efeaca, 12.0

BCE, 10.0

Cfreu,

PSA, 16.0 1.0
Mmor, 1.0
Pro, 16.0

Eaero, 2.0

A
I"‘\



ENTEROBACTERIACEAE
THACH THUC PEN TU SU TIEN HOA BETA-LACTAMASE

Beta-lactamase cd dién: pha huy

ampicillin, amoxicillin,

cac cepha

1st, nhung bi clavulanic acid Uc che.
Nguon goc gene la TEM-1, SHV-1

nam trén plasmide,
duaoc.

lan truyén

-

Induced AmpC: pha huy cepha 3" khi
bi cam ng bdi si dung cepha 39 hay
cephamycin. Nguén gdc gene la nam
trén NST khong lan truyén dugc

AmpC: tu induced AmpC, pha huy cac
cepha 3" ma khong can bi cam Ung.
Nguon goc gene trén plasmid hay
gene nhay trén NST, lan truyén dudc

ESBL: tu p-lactamase cdé dién, pha
huy tat ca cac thé hé cepha, nhung bi
clavulanic acid ¥c ché. Nguon goc
gene TEM, SHV va CTX-M tu plasmid
hay gene nhay trén NST

"
=

GIAI PHAP LA CARBAPENEM CUNG PANG BI THACH THUEBOT
CARBAPENEM RESISTANT ENTEROBACTERIACEAE



P. aeruginosa va A. baumannii
THACH THUC PE KHANG CARBAPENEM

Quoc gia P. aeruginosa |A. baumannii
New Zealand 10.3 -
Philippines 31.1 25
Singapore 23.3 90.5
Thailand 28.7 76.3
Viét Nam 46.7 89.5
Chau A 29.8 73

COMPACT 1II study. Kiratisin et al. Int J Antimicrob Agents. 2012:39;311-6

Téng két tai B&nh Vién Nguyén
Tri Phuong tu 2016 dén 2019:
98% A. baumannii
56% P. aeruginosa
phan I&p tUr viém phodi bénh vién
nam tai khoa ICU
dé khang carbapenem

Y Hoc TP. H6 Chi Minh (9/2020)
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Khang sinh do thuong qui
NHAN DIEN CO CHE PE KHANG

Amox/Clav| 3rd Cefa

Cefoxitin

Ertapenem

BLM co dién

AmpC cam Ung

') CARBAPENEM

Carbapenemase

*khang cepha 34 khi bi cam ng bgdi cephamycin (cefoxitin)




Chon khang sinh diéu tri
VI KHUAN ENTEROBACTERIACEAE KHANG CARBAPENEM

Class A Class B Class D Indications diigzrt‘g 9|-'|1.i'a|
Antibiotics Carbapenemase Carbapenemase Carbapenemase (Including (Includin

(eg, KPC) (eg, NDM) (eg, OXA-48) Expected Expected?
Ceftazidime- cUTI/AP, cIAI,
avibactam Yes No Yes HABP/VABP A
Ceftolozane-
o R No No No cUTI/AP, cIAI, NP No
Meropenem-
e e Yes No No cUTI/AP Yes
Imipenem-
cilastatin- Yes No No %UJE/PA/%XIIBAI‘}' Yes
relebactam

. cUTI/AP,
Cefiderocol Yes Yes Yes HABP/VABP Yes
Plazomicin Yes VELEDIES Yes cUTI/AP Yes
Eravacycline Yes Yes Yes cIAI No
Fosfomycin Yes Yes Yes cUTI/AP No
AP, acute pyelonephritis; cIAI, complicated intra-abdominal infection; cUTI, complicated urinary tract infection; HABP,
hospital-acquired bacterial pneumonia; NP, nosocomial pneumonia; OXA, oxacillinase; VABP, ventilatﬂ-éssociated
)

bacterial pneumonia. 2Frequently inactive against strains that produce NDM-type metallo-B-lactamases.

Yohei Doi. (2019). Treatment Options for Carbapenem-resistant Gramnegative
Bacterial Infections. Clinical Infectious Diseases. 2019;69(S7):S565-75




Chon khang sinh diéu tri

VI KHUAN NON-ENTEROBACTERIACEAE KHANG CARBAPENEM

Indications Pathogen- directed
ANTIBIOTICS P. aeruginosa A. baumannii S. maltophilia (Including Trial (Including
Expected) Expected)
Ceftazidime- cUTI/AP, cIAI,
avibactam wiEE R Mo HABP/VABP e
Ceftolozane-
P P Yes No No cUTI/AP, cIAI, NP No
Meropenem-
e (R No?2 No No cUTI/AP Yes
Imipenem-
cilastatin- Yes No No ?_IUI:\%/PA/%XII;A",I' Yes
relebactam
Cefiderocol Yes Yes Yes H I_\Cg;%f)_l\aép Yes
Plazomicin Variable No No cUTI/AP Yes
Eravacycline No Yes Yes cIAI No
Fosfomycin Variable No No cUTI/AP No
AP, acute pyelonephritis; cIAI, complicated intra-abdominal infection; cUTI, complicated urinary tract infectiots; HABP,

hospital-acquired bacterial pneumonia;

NP, nosocomial

pneumonia; OXA, oxacillinase; VABP, ventilato gssociated
bacterial pneumonia. 2Not active beyond the activity of meropenem alone.
Yohei Doi. (2019). Treatment Options for Carbapenem-resistant Gramnegative
Bacterial Infections. Clinical Infectious Diseases. 2019;69(S7):S565-75




PHAT HIEN NGUON GOC GEN DKKS
MPL-rPCR LA GIAI PHAP NHAY CAM VA DAC HIEU NHAT

MecA khang methicillin
VanA va Van B khang Vancomycine

TEM, SHV, CMY va CTX-M sinh ESBL
CIT, ACC, FOX, MOX, DHA, EBC sinh AmpC
IMP, SPM, VIM, OXA-48, KPC, NDM1 sinh CARBAPENEMASE

MCR1 khang Colistin
PHAT HIEN 75 TAC NHAN PONG THOT

NGUON GOC GEN CUA CO CHE PE KHANG
CAC KHANG SINH

) Tach chiét DNA/RNA ) Chay real-time PCR



GElEN

Phat hién can nguyén vi sinh
gay CAP la mot thach thuc
Rt can thiét phai bd sung
giai phap MPL-rPCR

Nghién cdu da chdng minh
MPL-rPCR & mét giai phap
rat hiéu qua

Hé thong thiét bi real-time
PCR hién dugc trang bi tai
nhiéu bénh vién

MPL-rPCR la hoan toan kha

thi dé tan dung dudc cac hé
thong nay oz

AN



THANK YOU
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