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TOM TAT
Muc tiéu: Khdo sdt gid tri 11 tiéu chudn di co va tiéu chudn méi chin doan phin bigt viém mang ndo mil
(VMNM) va viém mang ndo siéu vi (VMNSV) va thiét ldp tiéu chudn chin déan méi cho VMNM.
Doi tugng va phuong phdp: Nghién civu bénh — chitng trén 130 truong hop viém mang nio cdp nhdp vién
tir 15/12/2003 dén 15/12/2008 tai bénh vign Nhi Dong 1
Két qud: Tiéu chudn chin déan méi: bénh nhin c6 thé dueoc diéu tri bang khing sinh ngay tiv ddu khi c6 1
trong 4 tiéu chi: (1) CRP mau > 29,6 mg/l; (2) neutrophil dich nio tiy >63 (/mm?); (3) dwong dich ndo tiy <46,6
mg%; (4) lactate dich ndo tiry >2,7 mmol/l. D§ chinh xic duwa trén dwong cong ROC cho thdy tiéu chudn méi co
AUC cao nhdt (0,978), tiép theo la Cauwer (AUC = 0,946), Spanos (AUC = 0,938), Thome (AUC = 0,935),
Nigrovic (AUC = 0,907), Freedman (AUC = 0,900), Hoen (AUC = 0,883), Schmidt (AUC = 0,880), Chavanet
(AUC = 0,878), Bonsu (AUC = 0,812) va Oostenbrink (AUC = 0,774). Khi dp dung diém cit do tdc Qid cdc tiéu
chudn dwa ra, chi ¢ tiéu chudn mdi dat dwoc dj nhay la 100% trong khi cdc tiéu chudn khdc déu chan dodn sét
mot s0' truong hop viem mang ndo vi triung nhw: Thome (6 ca), Spanos (1 ca), Hoen (19 ca), Freedman (1 ca),
Nigrovic (3 ca), Oostenbrink (18 ca), Bonsu 2004 (7 ca), Schmidt (33 ca), Cauwer (1 ca), Chavanet (18 ca). Khi
dp dung diém uén dwoc tinh béi dwong cong ROC dé' dat d¢ nhay cam 100% thi tiéu chudn ciia chiing t6i lai co
dg dic hiéu cao nhat la 56% (KTC 95% : 41,3 — 70); tiép theo sau la Spanos (24,95%, KTC 95%: 13,1 — 38,2),
Oostenbrink (8%, KTC 95%: 2,2 —19,2), Bonsu (8,95%, KTC 95%: 2,2 —19,2), Hoen (4,95%, KTC 95%: 0,5 —
13,7)
Két lugn: Tiéu chudn chin doan méi cé do nhay 100% va dj dic hiéu 56%, hié¢u qua nhat so véi 11 tiéu
chudn chin déan, djc ldp véi két qud xét nghiém vi trimg, 6 thé'dp dung trén thyc t¢'lim sang.
Tir khoa: viem mang ndo mu, viém mang ndo siéu vi, phin biét
ABSTRACT
“LIST OF ITEMS” RULES TO DISTINGUISH BACTERIAL FROM VIRAL MENINGITIS IN CHILDREN
HOSPITAL I, HCMC
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Objectives: To compare 11 evidences-based rules to recognize the accurate and rapid diagnosis of acute

bacterial meningitis (ABM) from acute viral meningitis (AVM) and derive a highly sensitive decision rule to
distinguish ABM from AVM

Material and Method: retrospective case-control study of 130 cases of acute meningitis at Children’s
Hospital 1 from Dec 15 2003 to Dec 15 2009.

Results: New prediction rule: patients can be treated with antibiotics at the initial physician assessment if
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they meet one of four criteria: (1) CRP > 29.6 mg/L; (2) CSF neutrophil count > 63/mm?3; (3) CSF glucose < 46.6
mg%; (4) CSF lactate > 2.7 mmol/L. ROC analysis demonstrated that our new rule (AUC, 0.978) was the best
efficient model to distinguish ABM from AVM , followed by Cauwer (AUC, 0.946), Spanos (AUC, 0.938),
Thome (AUC, 0.935), Nigrovic (AUC, 0.907), Freedman (AUC, 0.900), Hoen (AUC, 0.883), Schmidt (AUC,
0.880), Chavanet (AUC, 0.878), Bonsu (AUC, 0.812), Brivet (AUC, 0.790) and Qostenbrink (AUC, 0.774).
When applying the thresholds indicated by the authors of the rules, no rules except ours reached 100% sensitivity,
because they failed to identify 6 ABM patients by Thome, 1 ABM patient by Spanos, 19 ABM patients by Hoen,
1 ABM patients by Freedman, 3 ABM patients by Nigrovic, 18 ABM patients by Oostenbrink, 7 ABM patients
by Bonsu, 15 by Brivet, 33 ABM patients by Schmidt, 1 ABM patient by Cauwer, 18 ABM patients by
Chavanet. When applying the thresholds computed by ROC analysis to achieve 100% sensitivity, our rule had
the highest specificity at 56 (95%CL 41.3-70.0), followed by Spanos (24, 95%CI; 13.1- 38.2) Oostenbrink (8,
95%CI; 2.2-19.2) Bonsu (8, 95%CI; 2.2-19.2) Hoen (4, 95%CI; 0.5- 13.7), while Freedman, Nigrovic, Thome,
Brivet, Schmidt, Cauwer, Chavanet and Tokuda rules could not be achieved at 100% sensitivity.

Conclusion: This new prediction rule displayed excellent sensitivity 100% with an acceptable specificity at
56%, the best efficient model to distinguish ABM from AVM in compare with 11 rules. This new prediction rule
can be applied at the bedside to distinguish ABM from AVM in children hospitalized for community-acquired

meningitis.
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DATVANDE

Viéc chan doan viém mang ndao mu sém va
chinh xac la diéu can thiét vi du hau tuy thudc
vao viéc bit dau diéu tri khéang sinh thich hop.
Tuy nhién, viéc nay lai kha kho khan cho cac
nha lam sang do triéu ching va cac két qua xét
nghiém cta ching thuong gidng nhau va
trung 1ap?. Trén thuc t&, hau hét cac bénh
nhéan bi viém mang nao cdp déu duoc diéu tri
véi khang sinh phd réong nham dén VMNM
trong khi cho doi két qua xac dinh cua cay
dich nao tay. Nhin chung, viéc diéu tri nay
khong gay hai 16n cho cidc bénh nhan bi
VMNSV nhung diéu nay c6 thé lam ting tan
suat dé khang khang sinh tai dia phuong, gay
phan tng thudc, ngd ddc va tang phi diéu tri.
Vi nhiing ly do trén, vé mat ly thuyét, mét tiéu
chuan chan doan ly twong phai c6 dd nhay
100% cho VMNM® d6ng thoi phai c6 d6 dac
hiéu cao.

Cac nghién ctru da cho thay khong mot triéu
chiing 1am sang cling nhw xét nghiém nao cé thé
phan biét VMNM va VMNSV véi do nhay 100%
va dd dac hiéu cao®9. Gan day, cac nha
nghién ctru da va dang tim kiém nhitng tiéu
chudn chan doan dua trén bang ching d&

phan biét VMNM va VMNSV. Hién nay da cé
11 tiéu chuan duoc dua ra. Co ndm tiéu chuan
duoc so sanh trong cung mot thoi diém trong
nghién ctru9, bon tiéu chuan lai duoc so sanh
trong mot nghién ctru khac®. Hon nita, cac
tiéu chuan chan doan VMNM ciing khong dat
duwoc do nhay 100%°1.

Do vay, can so sanh cac tiéu chudn cé sdn dé
tim chon ra mét tiéu chuin t6t nhat nham han
ché s6 lwong bénh nhan st dung khang sinh
khong can thiét va ciing dam bao cho cac bénh
nhan VMNM dugc diéu tri khang sinh . Ngoai
ra, chung t6i mong mudn tim dwoc tiéu chuan
chan doéan hiéu qua véi dd nhay 100% va d¢ dac
hiéu cao nhat c6 thé duogc d& dé dang 4p dung
trén lam sang.

POITUQONG-PHUONG PHAPNGHIEN CUU
Thiét ké nghién ctru

Nghién ctru Bénh-Ching qua hoéi ctu cac
treong hop Viém mang nao cap.
Tiéu chi chon mau: 2 nhém

VMNM dugc chan doan xac dinh khi dich
nao tay c6 thoa mot trong cac diéu kién sau : (1)
Céay vi trung (+), (2) Soi tuoi vi trung (+), (3)
Latex phat hién khang nguyén hoa tan (+), (4) >



10 t& bao bach cau/mm? va cdy mau (+) vdi ndo
mod cau hodc H. influenzae nhém b hodc S.
pneumoniae hodc vi trung khac phu hop véi
bénh canh lam sang gay viém mang nao. Cac vi
trung duoc tim ra trong dich ndo tiy co tén
trong danh sach sau dwoc xem la do nguyén
nhan vdy ban: streptococci,
Streptococcus bovis, Staphylococcusepidermidis,
Staphylococcus Enterobacter  spp.,
Corynebacterium spp., Bacillus spp.,
Flavobaterium spp. va Enterococcus spp.
VMNSV duwoc chan doan xdc dinh khi hoi
du tiéu chuan ctia Wallgren : (1) Viém mang nao
khong thugc nhom trén (khong xac dinh duoc vi
truing gy bénh), (2) Dién tién bénh ngan, lanh
tinh, tw phuc hoi khong can diéu tri khang sinh,
(3) Khong c6 6 nhiém tring canh mang nao
(viém tai gitta, viém xoang, chdn thuwong) va

Viridans

aureus,

khong cé bénh ly toan than c6 viém mang nao la
mot biéu hién thit phét (lupus ban do).

11 tiéu chudn chdn ddéan st dung trong
nghién ctiru

Tiéu chudn Thome 198019

Triéu ching Biem
0 1 2
Théan nhiét <39,5C >39,5C
Ban xuét huyét @) (+)
DAu than kinh @) )

Protein DNT (g/L) <09 09-14 >1,4
BPuwdng DNT (mg%) >35 35-20 <20
Bach cidu DNT/mm® | <1.000 | 1.000-4.000 | >4.000

% neutrophil DNT <60 =60
Bach cdu mau/mm® | <15.000 | > 15.000

Tiéu chudn Spanos 1989:
St dung phuong trinh da thitc véi pVMN
vi trung >10%:
pVMN vi trung = 1/(1+e *) v6i L = 0,52 x s8
thang tinh ttt ngay 01 thang 08 — 12,76 x dwong
DNT/duong huyét (néu ti 1é nay >0,6 thi lay
0,6) + 0,341 x (neutrophils DNT x 106/1)03%
+2,29 x tudi + 2,79 (néu tudi <1 nam)
- 2,71 x tudi + 7,79 (néu 1 nam<tudi<2 nam),
- 0,159xtudi + 2,69 (néu 2 nam<tudi<22 nam),
+0,100 x tusi — 3,01 (néu tudi >22 n3m)

Néu nhuém Gram DNT (+) thi pVMN vi
trung = 0,99

Tiéu chuin Hoen 1995 hay tiéu chudn Jaeger
2000016

St dung cong thirc logic da chiéu dé xac
dinh kha nang bi VMNM (pVMN vi trung> 10%)

pVMN vi trung = 1/(1+e ) v6i L = 32,13 x
104 x neutrophil/DNT(10¢/1) +2,365 x dam/DNT
(g/1)+0,6143 x dwong huyét (mmol/l) + 0,2086 x
bach cau/mau (10%/1) - 11.
Tiéu chudn Freedman 200119

Mot trong bay tiéu chudn: tudi bénh nhan <6
thang, bach cau/DNT >30/ul, bach cau da nhan
trung tinh ngoai bién >10x10%/ul, dwong/DNT
<40 mg/dl, duong DNT/duong huyét <40%,
dam/DNT >45 mg/dl va soi Gram DNT duong
tinh.

Tiéu chudn Nigrovic 20021929

Yéu t6 nguy co’

Soi Gram DNT dwong tinh

Pam/DNT =80 mg/dl (800 mg/l)

Tri sb tuyét déi Neutrophil ngoai bién 210000 t& bao/ mm?

Co giat trwéc hoac ngay lic kham

Tri sb tuyét déi Neutrophil DNT 21000 té bao/mm? (1 x 10

Tiéu chudn Oostenbrink 2004

Yéu t6 nguy co Piém
Thai gian khéi bénh 1,0/ngay ( cao nhét 10)
Tién st 6i 2,0
Kham thuc thé thay:
Xanh tim 6,5
Réi loan y thirc 8,0
Kich thich mang néo (¥) 7,5
Ban xuét huyét 4,0
CRP huyét thanh mg/dl (mg/)
<5,0 (50) 0
5,0-9,9 (50 —99) 0,5
10,0 — 14,9 (100 — 149) 1,0
15,0 — 19,9 ( 150 — 199) 15
> 20,0 (200) 2,0
Téng cdng:
Ch thich: Tiéu chudn danh cho tré em ti¥ 1 thang — 15 tudi.
T[é emtw 8,5 diém trd lén nén chog digh n&o tady.
(*): Dau Brudzinski, dau Kernig, cteng co, dé kich thich khi
lac dau hoac chan hoac c6 thop phong c6 thé la dau hiéu
cla tré nhé hon 1 tudi.

Tiéu chuén Bonsu 20042




St dung phwong trinh da thitc véi pVMN
vi trung >10%:

pVMN vi triing = 1/(1+e ), v6i L = 11,448 +
0,003 x neutrophil DNT (/mm?) — 34,802 x (10 2
x dam DNT (mg/dl))°s + 21,991 x (10 2 x dam
DNT (mg/dl)) — 0,345 x tudi (nam).

Tiéu chudn Schmidt 2006:

Bénh nhan vdi 2 xét nghiém ddc biét: bach
cau DNT 21000/pl, lactate DNT 23,0 mmol/l,
dam DNT 21000 mg/1.

Tiéu chudn Cauwer 2007

Mot trong bon tiéu chuan: Neutrophil DNT
>80%, duong DNT <53 mg%, CRP mau >2,0
mg%, dam DNT >100 mg%.

Tiéu chudan Chavanet 2007©

Mot trong bdn tiéu chudn: Bach cau DNT
>1800, neutrophil DNT >80%, dam DNT >1,2 g/1,
duong DNT/duong huyét <0,3.

Tiéu chudn bénh vién Nhi Dong I

Mot trong ba tiéu chuan: DNT duc,
neutrophil DNT >60%, duong DNT/ duong
huyét <0,5.

Xt 1y s6 liéu

Cac phan mém dwgc dung gom: Microsoft
Office Excel 2003, SPSS 14.0 Stat Direct 27.0,
CART 6.0
KET QUA
Dic diém dan s6 nghién ciru

Tw 15/12/2003 dén 15/12/2008, c6 222 BN
viém mang ndo cap diéu tri tai BV Nhi dong I.
Loai cac treong hop sau day: tuodi tir 0-28 ngay
(34 BN), hong cau dich nao tay >10000/ml (14),
tién can phau thuat than kinh va chan thuong
ndi so (12), nhiém HIV va suy giam mién dich
(3), ho so bénh an c6 <80% thdng tin can ghi
nhan (29). S6 truong hop duoc dua vao 16
nghién cttu la 130 véi 80 truong hop VMNM va
50 treong hop VMNSV.

Trong 80 bénh nhi VMNM, ty 1é t& vong la
6,25% (5 BN) va ty 1& di ching than kinh la
18,75% (15 BN). Xét nghiém phat hién khang
nguyén hoa tan latex ¢ d¢ nhay cao nhat véi

81% (65 BN) cho két qua duwong, ké do6 cay
dich nao tay 49% (39 BN), nhudém Gram 43%
(34 BN) va cay mau 23% (18 BN). Tac nhan gay
bénh phd bién trong VMNM van 1a
Haemophilus influenzae v6i 49 BN (62%), tiép
sau la Streptococcus pneumoniae véi 26 BN
(33%). Cac tac nhan khéc chiém ty 1é rat nho
gom Neiseria meningitis ¢6 1 BN (1%),
Escherichia coli c6 2 BN (3%) va Morganella
morganii c6 1 BN (1%).

Gia tri cia cac triéu chitng 1am sang va can
14m sang trong chin déan VMNM

Céc triéu chitng lam sang va can lam sang
khéc biét c6 y nghia thong ké (p<0,05) trong
chan ddéan phan biét VMNM va VMNSV gom:
trén 2 tudi hodc 7-12 thang, nhitc dau, co giat,
tim tai, thop phong, thay ddi tri giac, dau than
kinh dinh vi, dich nao tiy duc, CRP tang, bach
cau dich ndo tuy, s6 lwgng neutrophil dich nao
tay, ty 1€ neutrophil dich ndo tty, protein dich
nao tuay, duong dich nao tuy, duong dich nao
tuy/ duong huyét, lactate dich nao tuy.

D¢ chinh xac cta cac chi s6 can lam sang
dwoc danh gid qua dién tich dudi duong cong
(AUC) cta duwong cong ROC. Két qua cho thay
s0 luong neutrophil dich ndo tuy véi dién tich
dwodi duong cong la 0,916 chinh 1a xét nghiém
hiéu qua nhat trong chin doan phan biét
VMNM va VMNSV. Céc xét nghiém c6 hiéu qua
ké tiép la lactate dich ndo tay (AUC = 0,912),
CRP mau (AUC = 0,904), duong dich nado tay
(AUC = 0,891), bach cau dich nao tuy (AUC =
0,873), dam dich nao tay (AUC = 0,865), ty lé
neutrophil dich nao tiy (AUC = 0,852) va dwong
DNT/duong huyét (AUC = 0,836). Do vay, cac
thanh phan nay 1a bién s6 ly tuong cho viéc phat
trién mot tiéu chuan chan doan tot.

Hau hét cac gia tri 1am sang déu khong
thich hop dé€ c6 mat trong tiéu chudn chan
doan vi c6 do tin cay thap (gia tri k <0,4), chi c6
triéu ching co giat 1a c6 chi s6 tin cay twong
ddi cao (k = 0,43). Vai xét nghiém can 1am sang
bao gom lactate dich nao tay (x = 0,70), s6



leong neutrophil dich nao tay (x = 0,67), CRP
mau (k = 0,63), duong dich nao tay (kx = 0,63),
dam dich nédo tuy (x = 0,60), bach cau dich nao
tay (x = 0,56), duong DNT/duong huyét (k =
0,54) va ty 1€ neutrophil dich nao tay (i« = 0,53)
la ¢6 chi s6 tin cdy cao va duwoc dung dé phat
trién tiéu chuan chan doan.

Phét trién tiéu chudn chin ddan phan biét
moi

Chung t6i da tim dwogc 1 tiéu chuin chan
doan phan biét VMNM va VMNSV béng cach
phén tich héi quy tiing phan sao cho dd nhay
cam ludn la 100% va do dic hiéu la cao nhat.
Tiéu chuan nay xac dinh rang: bénh nhan c6 thé
duoc diéu tri bang khéng sinh ngay tir dau khi
c6 1 trong 4 tiéu chi: (1) CRP méu > 29,6 mg/l; (2)
neutrophil dich ndo tay >63 (/mm?); (3) duong
dich nao tay <46,6 mg%,; (4) lactate dich nao tay
>2 7 mmol/l.

So sanh gia tri cac tiéu chuan chan ddéan
phan biét VMNM va VMNSV

Trude tién, so sanh truc ti€p do chinh xac
clia toan bd cac tiéu chudn chan doén bang
duong cong ROC. Két qua cho thay tiéu chuan
moi voi AUC = 0,975 la tiéu chudn cé gia tri
nhat dé chan doan phan biét VMNM va
VMNSV, xép sau la cac tiéu chuan Cauwer
(AUC = 0,946), Spanos (AUC = 0,938), Thome
(AUC=0,935), Nigrovic (AUC=0,907),
Freedman (AUC = 0,900), Hoen (AUC = 0,883),
Schmidt (AUC = 0,880), Chavanet (AUC = (0,878),
Bonsu (AUC=0,812) va Oostenbrink (AUC=
0,774).

Khi ép dung diém cit do tic gia cac tiéu
chuan dua ra, chi ¢ tiéu chuan mdi dat dwoc do
nhay la 100% trong khi cac tiéu chuan khac déu
chan doan s6t mot s6 truong hop VMNM. Khi
dp dung diém cit duogc tinh béi duong cong
ROC d€ dat d¢ nhay cam 100% thi tiéu chuan
madi c6 do déc hiéu cao nhat la 56% (KTC 95%:
41,3 - 70), tiép theo sau la Spanos (24,95%, KTC
95%: 13,1 — 38,2), Oostenbrink (8%, KTC 95%:
2,2 -19,2), Bonsu (8,95%, KTC 95%: 2,2 - 19,2),

Hoen (4,95%, KTC 95%: 0,5 — 13,7). Cac tieu
chuan khac nhu: Freedman, Nigrovic, Thome,
Schmidt, Cauwer va Chavanet khong thé dat
do nhay 100%.

BAN LUAN

Trong nghién ctru nay, ching t6i da tim ra
duoc mot tiéu chudn mdi don gian, thiét thuc
v6i d6 nhay 100% c6 thé 4p dung ngay trén 1lam
sang dé chan doan phan biét VMNM va
VMNSV cho bénh nhi nhédp vién vi viém mang
ndo cAp mac phai trong cong dong. Tiéu chudn
nay khong doi hoi phai tinh toan phttc tap va
hoan toan d¢c lap véi két qua nhudém Gram dich
nao tuy.

Bénh nhi méc viém mang nao thuong dugc
diéu trj bang khang sinh. Cac nghién cttu cho
thdy thudc khang sinh khong c6 kha nang dem
lai loi ich cho mét ti 1& dang ké nhitng tré em
nhap vién vi viém mang nao. Tham chi viéc st
dung khang sinh con lam tang tan s6 khang
thuSc ctia vi khuén, tdng chi phi diéu tri ma
khong c¢6 lgi ich vé lam sang, tang cac phan
tng ngoai y cua thudc. Nguoc lai, néu bénh
nhi VMNM khoéng duwoc diéu tri khang sinh
kip thoi thi dién tién s& ngng né c6 thé dan dén
ter vong hodc d€ lai di ching. Tiéu chuan mdéi
c6 do nhay 100% gitup tranh bo sét VMNM va
do ddc hiéu la 56%, c6 nghia la c6 44% BN
VMNSV phai st dung khang sinh. Tuy nhién,
S0 v0i cac tiéu chudn khéc thi ti 1€ nay la thap
nhat.

KET LUAN

Tiéu chuan mai gitp chdn ddan phan biét
VMNM va VMNSV: bénh nhan c6 thé duoc
diéu tri bang khéng sinh ngay tir dau khi c6 1
trong 4 tiéu chi: (1) CRP mau > 29,6 mg/l; (2)
neutrophil dich nao tay >63 (/mm?); (3) duong
dich ndo tuy <46,6 mg%; (4) lactate dich nao
tay >2,7 mmol/L

Tiéu chuan méi cd do nhay cam la 100% va
dd dac hiéu 56% trong chan doan phan biét
VMNM va VMNSV. Tiéu chuan géom cac xét
nghiém don gian, doc lap voi cac xét nghiém



vi trung hoc dich nao tay, it ton kém, cho két
qua sém sé giup bac si lam sang c6 hudng
chdn doan va xu tri ding d6i véi bénh nhi
nghi ngd mac viém mang nao.
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