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Gia tri ciia PCR trong xac dinh vi khuan Gram dwong &
bénh nhan nhiém khuan huyét

Evaluating the value of RT-PCR in identifying Gram positive bacteria
caused sepsis

Pb Vin Pong*,**, *Hoc vién Quan y
Ngb Tt Trung**, Lé Hiru Song** **Bénh vien Trung wong Quan doi 108
TOm tat

Muc tiéu: Xac dinh gia tri ca PCR trong phat hién vi khudn Gram duong gay nhiém khuan huyét
(NKH). Béi tugng va phuong phdp: 170 bénh nhan nhiém khuan huyét theo tiéu chuéan Sepsis 3 dugc dua
vao nghién ctru. Mdi bénh nhan déu dugc xac dinh can nguyén gay nhiém khuan huyét bang cdy mau
va Realtime PCR (RT-PCR). K&t qud: 58/170 (34,1%), 94/170 (55,3%), va 101/170 (59,4%) duoc phét hién
mam bénh bang cdy mau, RT-PCR va két hap hai phuong phéap. Trong s6 94 bénh nhan duong tinh véi
RT-PCR, ¢4 27,7% (26/94) trudng hap c6 két qua duong tinh véi Gram duong. Bang RT-PCR ¢ thé phat
hién dugc thém 43 ca trong s6 112 ca cdy mau am tinh va ty & duong tinh v&i Gram duong trong s6
bénh nhan nay la 39,5% (17/43). RT-PCR chiing t4 kha nang phat hién cac vi khuan Gram duong tét hon
cdy mau (72,4% so véi 10,3%, p<0,05), dac biét mot sé trudng hop chi dugc xac dinh bang RT-PCR nhu:
Streptococcus sp (10 ca), S. pneumoniae (4 ca) va Enterococcus sp (3 ca). Két ludn: RT-PCR 1a mét phuong
phap ¢6 gia tri hé tro tét cho chan doan va xac dinh can nguyén vi khuan Gram duong & bénh nhan
nhiém khuan huyét.

Tor khéa: Nhiém khuan huyét, RT-PCR.

Summary

Objective: To evaluate a in-house Realtime PCR (RT-PCR) assay in identifying Gram positive bacteria
causing sepsis. Subject and method: 170 sepsis patients accordding to Sepsip-3 were recruited into this
study. Causative pathogens were identified by conventional blood culture (BC) and RT-PCR
concomitantly. Result: 34.1%, 55.3% and 59.4% patients were identified bacterial pathogens in blood
samples by BC, RT-PCR, and combination of two assays, respectively. Among those positive patients with
RT-PCR, 27.7% (26/94) cases were positive for Gram positive bacteria. 43 out of 112 cases negative with
BC were positive with RT-PCR and the proportion of Gram positive bacteria in those were 39.5% (17/43).
RT-PCR identified pathogens significantly higher than BC (72.4% vs 10.3%, p<0.05), especially several
bacteria like Streptococcus sp and Enterococcus sp were only detected by RT-PCR. Conclusion: RT-PCR
assay was an effective assay in identifying Gram positive bacteria in sepsis patients.
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1. D4t van dé

Nhiém khudn huyét (NKH) la mét ganh nang stc
khée nghiém trong, khéng chi thé hién qua ty lé ti
vong va ty 1& m3c bénh ma né con thé hién qua
nhing khoan chi phi cham sé6c va diéu tri cho bénh
nhan (BN) [1]. Hién tai, cdy mau van dugc coi la tiéu
chuén vang chin doan NKH. Tuy nhién, cdy mau c6
nhiéu han ché nhu: D6 nhay thap, thai gian tra két
qua kéo dai (it nhat 24 - 72 gid), két qua am tinh
dugc théng bao sau 5 - 7 ngay, dac biét két qua bi
anh huéng béi viéc st dung khang sinh trugc khi
cdy mau, can lay mét luong mau I6n nén sé kho
khan cho tré nho [2]. Trong khi d6, ci méi gig tri
hoan liéu phap khang sinh sau khi xuat hién séc
nhiém khudn (SNK) sé lam ting ty |& t& vong lén
7,6% [3]. Su phan bé mam bénh gay NKH thay doi
theo thoi gian, song ¢ nhiéu nghién ctu & Hoa Ky
chi ra rdng can nguyén vi khuan Gram duong dugc
xac dinh chiém ty 1é dang k& [4]. Realtime PCR (RT-
PCR) la mot trong nhiing phuong phéap phat hién
tac nhan gay NKH ma gan day dang dugc quan tam
phat trién va dua vao ung dung. Uu diém cla
phuong phéap nay la khong chi cung cap két qua
nhanh, ma con gilp cho bac si 1am sang ¢é cai nhin
so bo vé tinh khang khang sinh ctia vi khudn thong
qua viéc phat hién gene khang khang sinh. Vi vay,
chiing t6i thuc hién nghién ctu nay nham muc tiéu:
Bdnh gid gid tri cia RT-PCR trong xdc dinh vi khudn
Gram duong & BN NKH.

2. Déi tugng va phuong phap
2.1.Déituong

BN dugc chan doan NKH theo tiéu chudn Sepsis-
3: Diém SOFA tang cip tinh > 2 diém so véi thai

diém trudc nhiém khuan. C6 biéu hién nhiém khuan:
S6t (than nhiét > 37°C) hodc tut than nhiét (than
nhiét < 36°C) kém theo tang cac marker viém nhu
bach cau, neutrophil mau ngoai vi, procalcitonin
(PCT)...

2.2. Phuong phdp

Nghién ctiu mé ta, cit ngang, dugc thuc hién
hoi ctu ti thang 1/2016 dén thang 10/2017 va tién
ctu tur thang 11/2017 dén thang 9/2018. BN NKH
dugc thuc hién déng thsi cdy mau va PCR mau xac
dinh can nguyén gay bénh. Hai binh cdy mau duoc
[ay tur 2 vi tri, nudi cay bang hé théng tu dong Bactec
FX Top va dinh danh bang hé théng Vitek 2. Mau
mau cho xét nghiém RT-PCR (2ml) dugc xt Iy bang
dung dich MCLB-1 dé loai bd DNA ngudi va lam giau
néng dé DNA vi khuan. San pham DNA sau dé dugc
dung dé chay phan ung RT-PCR v6i méi dic hiéu
cho 14 vi khuan: Staphylococcus sp, S. aureus,
Streptococcus sp, S. pneumoniae, S. suis, Enterococcus
sp, E. coli, K. pneumonia, B. pseudomallei, P.
aeruginosa, A. baumannii, Salmonella sp, va thém 2 vi
khuan ky khi tuyét d6i Bacteroides sp va
Fusobacterium sp. So véi phuong phap RT-PCR cua
ching téi dugc cong bé trude day, phé vi khuan da
dugc diéu chinh tir thang 3/2018 dé& phu hop hon
vGi tinh trang phan b6 mam bénh tai Viét Nam, cling
nhu & bénh vién bao gém: S. aureus, Streptococcus
sp, S. suis, Enterococcus sp, E. coli, K. pneumonia, P.
aeruginosa, A. baumannii.

XU ly s6 liéu bang phan mém SPSS 16.0.

3. Két qua
Bang 1. Dac diém chung ctia bénh nhan nghién ciu
Chi s8 sébénhnhan(n) |  Tyle(%)

Tudi 64 (18 - 94)
Gigi (Nam) 122 718

6 bung 49 2838
2 L o in .| Bueng ho hap 41 241
O nhiém khuan tién phat —

Than kinh trung uong 25 14,7

Tiét niéu 20 11,8
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Bang 1. Dac diém chung cGia bénh nhan nghién ctu (Tiép theo)

Chisé S6 bénh nhan (n) Ty 1& (%)
< . Da-mo6 mém 19 11,2
& nhiém khusn tién phat —— 1>
Khéng ro 16 94
Suy hé hap 110 64,7
Suy tuan hoan 108 63,5
Suy than 101 594
Suy tang - .
Réi loan déng mau 99 58,2
Suy gan 98 57,6
Suy chuic nédng than kinh 87 51,2
SOFA, median (range) (di€ém): 8(2-16)
o Séc 84 494
Két qua diéu tri .
Tdvong 79 46,5

Nhdn xét: 170 BN nghién ctiu ¢6 tudi trung binh 64 (18 - 94). BN nam chiém uu thé véi 78,8%. O nhiém
khuan tién phat hay gdp nhat 1a & 6 bung (28,8%), tiép theo ti dudng hé hdp (24,1%), than kinh trung uong
(14,7%), tiét niéu (11,8%), da - mé mém (11,2%) va khong rd 6 nhiém khuén (9,4%). Biém SOFA trung binh
cla nhém nghién ctu la 8 (2 - 16), trong d6 hay gap nhat la suy ho hap (64,7%), it gap nhat la suy chdc nang
than kinh (51,2%). Ty 1é BN s6¢ chiém 49,4%, trong khi dé ty |é t& vong trong nghién ctu |a 46,5%.

Bang 2. Mai lién quan giira két qua RT-PCR véi BC, neutrophil va PCT

Marker viém RT-PCR (-) (n=76) RT-PCR (+) (n=94) p
S6 lugng bach cau (median, range) 13,95 (0,56 - 44,91) 15,69 (0,62 - 53,79) >0,05
Neutrophil (%) (median, range) 86,2 (4,9 -96,2) 90,9 (25,9-974) <0,05
PCT (ng/ml) (median, range) 13,6 (0,3-100) 63,3 (0,6 - 100) <0,05

Nhan xét: SO lugng bach cau, ty 1& phan tram neutrophil mau ngoai vi va ndong dé PCT huyét thanh déu
tang cao hon & nhém RT-PCR duong tinh so véi nhém RT-PCR am tinh.

Bang 3. Két qua ciia phuong phap cdy mau va RT-PCR

Phuong phap Cay mau (+) Cay mau (-) Téng
RT-PCR (+), n (%) 51 (87,9) 43 (38,4) 94 (55,3)
RT-PCR (), n (%) 7(12,1) 69 (61,6) 76 (44,7)
Téng, n (%) 58 (34,1) 112 (65,9) 170 (100)

Nhdn xét: Ty 1& duong tinh ctia RT-PCR cao hon cdy mau (55,3% so véi 34,1%). K&t hop hai phuong phéap
cdy mau va RT-PCR cho ty 1&é duong tinh la 59,4% (101/170). Ty lé tuong déng duong tinh gilta 2 phuong
phap 1a 90,2% (46/51).

94 bénh nhan c6 RT- PCR duang tinh, ty [é ducng tinh v6i Gram duong la 27,7% (26/94). Ngugc lai, 58
bénh nhan cady mau duong tinh c6 13,8% (8/58) phan lap dugc Gram duong. Trong s6 112 bénh nhan cay
mau am tinh c6 43 bénh nhan (38,4%) dugc xac dinh mam bénh bang RT-PCR va ty & duong tinh véi Gram
duong trong s6 bénh nhan nay la 39,5% (17/43).
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Bang 4. K&t qua xac dinh vi khuan Gram duong béi cdy mau va RT-PCR mau

Vi khudin duoc xéc dinh Chlnt])gglgncay Chlpbcalg,gnRT- bong 21:; Fi|:r>]hu<mg Tonng
Enterococcus sp 0 3 0 3
S. sanguinis 1 0 0 1
S. aureus 1 1 0 2
S. mitis 1* 0 0 1
S. pneumoniae 0 4 1 5
S.suis 0 2 4 6
Staphylococcus sp 0 1 0 1
Streptococcus sp 0 10 0 10
Téng, n (%) 3(10,3) 21(72,4) 5(17,3) 29 (100)

Ghi chi: *Cdy mdu duong tinh véi S. mitis, RT-PCR duong tinh véi Streptococcus sp.

Nhan xét: RT-PCR chung té kha nang phat hién
cac vi khuan Gram duang tot hon cdy mau (72,4% so
vGi 10,3%, p<0,05), déac biét mét sé trudng hop chi
dugc xac dinh bang RT-PCR nhu Streptococcus sp (10
ca), S. pneumoniae (4 ca) va Enterococcus sp (3 ca).

4. Ban luan

Nhiém khuan huyét la mot trong nhiing nguyén
nhan phé bién gay tl vong & cac bénh nhan noi tru
trén toan thé gisi va ty 1& hién mic ngay cang tang.
Viéc st dung khang sinh ban dau nhanh va chinh
xac déng vai trd quan trong trong thanh céng cla
diéu tri cta bénh nhan NKH [5]. K&t qua cdy mau
chadm nén viéc st dung phac dé khang sinh chii yéu
theo kinh nghiém, phan 16n dua vao dic diém |am
sang [6]. Do vay, can c6 moét phuong phap chan
doan mam bénh nhanh va d6 chinh xac cao nham
hé tro bac si lam sang dua ra phac d6 diéu tri khang
sinh ban dau hiéu qua. Trén thé gidi, da c6 nhiéu
nghién ctu vé cac kit xét nghiém s dung phuong
phap PCR dé chdn doan can nguyén NKH. Trong do6,
SeptiFast clia hang Roche dugc luu hanh trén thi
trudng véi chuiing chi IVD va dugc FDA cho phép su
dung trong thuc hanh lam sang. Tuy nhién, gia
thanh cao, ky thuat phuc tap, doi héi trang thiét bi
chuyén dung va hiéu qua lam sang con nhiéu tranh
luan. Bénh vién Trung uong Quan déi 108 da téi uu
hoa kit RT-PCR chin doan cin nguyén NKH va tng
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dung trong 1am sang nhiéu nam nay. Nghién ctu
clla chung t6i dugc thuc hién nham danh gia gia tri
cla RT-PCR trong phat hién mam bénh 1a vi khuan
Gram duong gay NKH sau khi c6 moét s6 cai tién ky
thuat so v&i nghién ctu trudc day [7].

Ké&t qua nghién ctu cho thay, ty 1& duong tinh
cla cdy mau, RT-PCR va két hop hai phuong phéap
lan luot la 34,1%, 55,3% va 59,4%. Trong nhiéu
nghién clu truéc day déu cho théy ty 1& duong tinh
clla RT-PCR cao hon so véi cdy mau. Theo Frank B khi
nghién clu so sanh kha nang phat hién mam bénh
clla cdy mau va kit SeptiFast cho thay ty I& duong
tinh clia SeptiFast la 34,7% so véi cla cdy mau la
16,5% véi p<0,001 [8]. K&t qua cling tuong tu nhu &
trong nghién cdu cda Suberviola B [9]. Ly do giai
thich cho viéc ty 1& duong tinh cia RT-PCR cao hon
ty 1& duong tinh cGa cdy mau c6 thé do mot s
nguy&n nhan sau. Thi nhét, viéc sir dung khang sinh
truéc khi cdy mau anh huéng tsi dé nhay cla
phuang phéap cady mau [10]. Ngugc lai, viéc sit dung
khang sinh trudc khéng lam anh hudng dén céc
phuong phap chdn dodn mam bénh dua trén ky
thuat PCR [11]. Tha hai, ¢6 thé do dic diém bénh
nhan lua chon vao nghién ctu. Boi tugng chon vao
nghién ctu clia ching téi dugc lay & cac khoa lam
sang khac nhau trong bénh vién va da phan cac déi
tugng dugc chon la NKH. Trong khi dé, ty 1& cdy mau
duong tinh tdng dan theo muc dé nidng clia bénh
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nhan NKH [12]. So sanh két qua cdy mau va RT-PCR
¢6 su tuong dong duong tinh rat cao (90,2%). Ngoai
ra, c6 69 trudng hop BN cung am tinh véi 2 phuong
phéap. Do vay, ty 1& tuong déng chung gitta 2
phuong phép trén véi ty & la 95,8% [(46 + 69)/ (51 +
69)]. K&t qua nay cao hon nghién ctu cla tic gia
Westh H [13].

Néu lay cdy mau la tiéu chuan vang trong xac
dinh vi khuan trong mau, thi RT-PCR ¢6 dé nhay
87,9% (51/58), d6 dic hiéu 61,6% (69/112). So sanh
vGi cac phuong phap chan doan nhanh NKH khac,
phuong phap st dung trong nghién ctu cla chung
téi c6 dd nhay va dé dac hiéu chap nhan dugc. Do
nhay va dé dac hiéu khi sir dung kit SeptiFast chan
doan céc can nguyén gay NKH cuUa tac gia Fatih D la
69% va 81% [14], va Westh H 1a 79% va 78% [13].

Hién tai, cdy mau van duoc cho la tiéu chuan
vang trong chan doan NKH, nhung dd nhay cla
phuong phap nay chi 30 - 40% tuy theo cac nghién
ctu. Do vy, trong nhimng trudng hop chan doan
lam sang NKH c6 két qua cay mau am tinh, liéu co
phuong phap nao xac dinh dugc can nguyén gay
NKH? Trong nghién ctiu clia ching t6i c6 43 (38,4%)
trong s6 112 BN cay mau am tinh nhung c¢6 RT-PCR
(+). Xét nghiém RT-PCR chan doéan can nguyén NKH
dugc kiém soat rat chit ché ti khau 1dy mau, xt ly
mau mau cling nhu tra k&t qua cudi cing va dic biét
ludn c6 su lién hé, trao doi gitra khoa xét nghiém véi
cac khoa lam sang. Do vay, két qua RT-PCR c6 dd
chinh xac r&t cao va cé gia tri dinh huéng cho céac
béc si 1am sang trong chin doéan va diéu tri. K&t qua
nay goi y rang bén canh cdy mau ching ta can ap
dung phuong phap khac vi du RT-PCR d& ting kha
nang phat hién mam bénh. Két qua cla ching téi
mot 1an nira khdng dinh gia tri ca PCR trong xac
dinh mam bénh gay NKH nhu cac nghién ctu trude
day [13], [14]. Tuy nhién, van ¢ 7 BN c6 két qua RT-
PCR am tinh trong khi cdy mau duong tinh. NKH &
ngudi 16n dac trung bsi néng dé vi khuan trong
mau thap, trong khi d6 qua trinh tdch DNA vi khun
con mét s6 budc phu thudc vao ky thuat clia ngudi
lam xét nghiém va vi khuidn nudi cdy dugc ndm
ngoai phé vi khuan chan doan clia RT-PCR ¢6 thé I3
nguyén nhan dan dén két qua trén. Nghién ctu cla
tac gia Frank Bloos cling cho thay c6 8 BN c¢é két qua

SeptiFast am tinh trong khi cdy mau am tinh va cé
1/8 tac nhan nudi cay dugc nam ngoai “panel” chan
doan cua SeptiFast (Micrococcus luteus) [8]. Nghién
clu clia tac gia Westh H va cong su chi ra rang c6 24
trudng hop cdy mau duong tinh trong khi d6 két
qua SeptiFast am tinh va c6 6/24 (25%) ching vi
khudn phan lap dugc tir cdy mau khéng ndm trong
danh muc chan doén cla SeptiFast [13].

Mat khac, RT-PCR té rd6 uu thé so véi cdy mau
trong chin doan cac can nguyén vi khudn Gram
duong. Ty 1é vi khudn Gram duong dugc phat hién
bang RT-PCR va cdy mau lan luot la 27,7% va 13,8%.
Néu xét rieng ting phuong phép thi ty 1é phat hién vi
khuan Gram duang chi bang RT-PCR |a 72,4% va cdy
mau la 10,3%. Hon nia, trong s6 112 ca bénh cdy mau
am tinh, ty 1& vi khudn Gram duong RT-PCR phét hién
dugc 39,5% (17/43). RT-PCR con té ra uu thé hon so véi
cdy mau & mot s6 can nguyén vi khuidn nhu
Streptococcus sp (10 ca), Enterococcus sp (3 ca) va dac
biét la tac nhan khé nudi cay S. pneumoniae (4 ca).
Nghién ciu clia tic gia Westh H cling cho thay,
SeptiFast uu thé hon cdy mau khi phat hién cac tac
nhan S. aureus (20 ca), Streptococcus sp (9 ca) va
Enterococcus faecium (8 ca) [13].

Noéng dé PCT ting cao hon & nhém RT-PCR(+)
so v6i nhodm RT-PCR(-) ¢6 y nghia véi p<0,05 (Bang
2) ggi ¥ c6 vai tro cda vi khuédn trong dép Ung viém
clla nhém BN c¢6 RT-PCR(+). K&t qua nay tuong tu
cac nghién cdu ctia Frank Bloos [8] va Suberviola [9].

5. Két luan

Qua nghién cttu nay chung t6i nhan thay, RT-
PCR 1a mot phuong phap cé gia tri trong xac dinh
can nguyén vi khuadn Gram duong & bénh nhan
nhiém khuin huyét.

Loi cdm on: Nghién ctu nay dugc tai trg béi Quy
Phat trién khoa hoc va cbéng nghé Quéc gia
(NAFOSTED) trong dé tai ma s6 108.06-2017.21.
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