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GIOI THIEU

Tré em nghi ngd viém mang ndo nhiém khuén can danh gia va diéu tri khan
cap, bao gom chi dinh khang sinh thich hgp nhanh chéng (bang 1). Ti l€ t&
vong trong viém mang ndo khéng dudc diéu tri gan nhu 100%. K& ca diéu tri
t6i vy, ti 1& bénh tat va tr vong van co thé xay ra. Bién ching than kinh 13
thuong gdp & nhirng tré song sot.

Dic diém Iam sang, danh gid, va chan doan viém mang ndo nhiém khuén
3 tré nhi nhu va tré trén 1 thang tudi dudc thao ludn & day. Diéu tri va
tién lugng viém mang ndo nhiém khuin & tré nhii nhi va tré nhé dugc
thao luan riéng. (See "Bacterial meningitis in children older than one
month: Treatment and prognosis".)

Cac khia canh khac clia viem mang ndo nhiém khuén trong nhi khoa dugdc
thao luan riéng:

* Viém mang ndo nhiém khuan & tré sc sinh (see "Bacterial meningitis in
the neonate: Clinical features and diagnosis" and "Bacterial meningitis in






neonate: Treatment and outcome" and "Bacterial meningitis in the
neonate: Neurologic complications")

* Bién chi’ng than kinh (see "Bacterial meningitis in children:
Neurologic complications" and "Bacterial meningitis in children:
Dexamethasone and other measures to prevent neurologic
complications")

* Sinh ly bénh (see "Pathogenesis and pathophysiology of bacterial
meningitis")

* ViéEm mang nao do phé€ cau (see "Pneumococcal meningitis in children")

DICH TE HOC

Ty 1&@ mac — Trong mdt nghién ciiu tai Hoa Ky (2006-2007), ty Ié mac viém
mang ndo hang ndm & tré em nhiéu Ira tudi khac nhau nhu sau [1]:

* <2 thang — 81 trén 100,000 dan s6

* 2 thang dén 2 tudi — 7 trén 100,000 dén s&
* 2 tudi dén 10 tudi— 0.6 trén 100,000 dén s6

* 11 tu6i dén 17 tudi— 0.4 trén 100,000 dan sd

Sau khi cé vaccine Haemophilus influenzae type b (Hib) va pneumococcal
conjugate & tré em, ti 1é mic viém mang ndo nhiém khuan gidm & tat ca cac
nhom tudi trir tré < 2 thang tudi [1-3]. D6 tudi trung binh dich chuyén dudi 5
tudi khoadng 30-40 ndm qua, mac du ti 1é mac cao nhat & tré < 2 thang tudi
[1,3,4].

Cac tac nhan gay bénh — Cac tac nhan thudng gap khac nhau theo tirng nhédm
tudi va khu vuc.

* Tudi — Tac nhan thudng gdp nhét theo tudi nhu sau [1-3,5-7]:



« Tré dwéi 3 thang tudi — Group B streptococcus (GBS) va Escherichia
coli la tac nhan thudng gap nhat & tré sa sinh va tré nho. Cac truc
khudn gram am dudng rudt khac, Streptococcus pneumoniae, va
Neisseria meningitidis it gdp & nhdm tudi nay. Cac tac nhan it gép
khac bao gobm Enterococcus, Staphylococcus aureus, Listeria
monocytogenes, group A streptococcus, and Haemophilus influenzae.
(See "Bacterial meningitis in the neonate: Clinical features and
diagnosis", section on 'Etiology'.)

« Tré I&n — S. pneumoniae va N. meningitidis la tac nhan thudng gap
nhét trong nhdm tudi nay, chiém khoang 60-70% cac trudng hap
[1,3,5,8]. Nhu dudgc thao luan bén dudi, tan suat gap & hai nhom tac
nhan nay khac nhau tuy khu vuc. Tac nhan it gdp & nhdm tudi nay bao
gbm group A streptococcus va GBS, H. influenzae, va cac tac nhan
gram am khac.

* Tré vi thanh nién — N. meningitidis la tac nhan gay bénh thudng gap
nhat & tré vi thanh nién, chi€m hon mot nira cac truéng hop [1,3,5,8].

S. pneumoniae van la tadc nhan thudng gép nhat gy viém mang ndo nhiém
khudn & tré em, méc du ti Ié mac tdng thé clia viém mang ndo do phé ciu &
Hoa Ky giam 50-60% sau khi c6 vaccin phé cau [1,5,17-19]. (See
"Pneumococcal meningitis in children", section on 'Epidemiology'.)

Trudc khi vaccin Hib dudc tiém rong rai, Hib la tac nhan chinh gay viém
mang ndo nhiém khuan & tré em [20]. O cac nudc dang phat trién, khéng
dugc tiém chdng vaccin Hib thudng quy, Hib van 1a tdc nhan gay viém mang
nao thudng gap [21].

Co ché nhiém tring — C6 ba co ché chinh gay viém mang ndo (see
"Pathogenesis and pathophysiology of bacterialmeningitis"):



e SU' nhan Ién & vung hau hong, di vao dong mau xam nhap lIén CNS
* Vi khuén truc tiép vao CNS tir cdc ngudn sau:

 Viém xoang, viém xudng chiim (see "Acute bacterial rhinosinusitis in
children: Clinical features and diagnosis", section on 'Complications’
and "Acute mastoiditis in children: Clinical features anddiagnosis”,
section on 'Complications')

» Chan thuong, phau thut than kinh hodc rd DNT (see "Skull
fractures in children: Clinical manifestations, diagnosis, and
management", section on 'Complications')

» Dung cu y khoa (eg, shunt DNT, cay 6c tai) (see "Infections of
cerebrospinal fluid shunts and other devices" and "Cochlear implant
infections")

* Vi khudn trong mau xadm nh&p CNS tir cadc ngudn khéac (eg, viém ndi
tdm mac nhiém khudn) va/hodc nhiém khuin huyét do khiém khuyét
mién dich (eg, r6i loan chirc ndng mién dich baAm sinh) (see "Infective
endocarditis in children™)

Cac yéu té thuc didy — Cac yéu t6 nguy cd gy viéem mang ndo nhiém khuén
bao gom:

e Suy giam mién dich b&m sinh hodc méc phai (eg, vé lach, thiéu bd
thé&, gidm gammaglobulin mau, nhiém HIV, dung glucocorticoid, dai
thdo dudng, cac khiém khuyét mién dich khac)

* B4t thudng gidi phau tdy sdng, ndo bo hodc tai trong (see "Cutaneous
developmental anomalies in the newborn and infant", section on
'Cranial dermoid cysts and dermal sinus tracts')



e Khiém khuyét hdp so mac phai do v3 xuong so hodc phau thuat (see
"Skullfractures in children: Clinical manifestations, diagnosis, and



management", section on 'Basilar skull fractures')

* Su hién dién cla cac thiét bi y té (eg, CSF shunt, cdy Oc tai) (see
"Infections of cerebrospinal fluid shunts and other devices" and
"Cochlear implant infections")

 Nhiém triing gan mang n3o (eg, viém xoang, viém xuong chiim) (see
"Acute bacterialrhinosinusitis in children: Clinical features and
diagnosis", section on 'Complications' and "Acute mastoiditis in
children: Clinical features and diagnosis", section on 'Complications')

* Nhiém tring gan day (d3c biét 1a nhiém trung tai va hod hap) (see "Acute
otitis media in children: Clinical manifestations and diagnosis", section on
'Complications of AOM")

* Gan day tiép xuc vdi ngudi viém mang nao

e Gan day du lich dén khu vuc vung dich té clia bénh ndo md cau

DAC PIEM LAM SANG

Téng quan — VMN nhiém khun cap tinh cé hai kiéu hinh [22,23]:

* Tién trién dan dan — Hau hét tré em viém mang ndo cd tién triéu
vGi sbt, sau dé phat trién cac dau hiéu va triéu chirng ciia VMN
tién trién trong vai ngay.

* Bénh t&i cdp — Bénh nhan viém mang ndo t6i cap biéu hién sepsis va
viém mang n3o tién trién nhanh trong vong vai gid. Biéu hién tdi cap
thuong gay bién chirng phu nao nghiém trong.



Biéu hién — Ddc diém biéu hién cta VMN la tam chirng sét, cd guong va
roi loan tri gidc (eg, 16 ma, 1 13n, quéy) [23,24]. Tuy nhién, tam ching
nay chi xuat hién & 44% ca mac & ngudi I6n [19] va ti I€ it hon & tré em.
Bi€u hién & tré em da dang theo tudi:

* Tré nhii nhi — O tré nhii nhi, biu hién cé thé bao gom [24,25]:

« SOt hodc ha than nhiét
* LO mC

* BU kém

* Quay

» Thop phong

* NOn Oi

» Tiéu chay

» Suy ho hap

» Vang da

« Co giat

* Tré em va tré vi thanh nién — O tré em va tré vi thanh nién, biéu
hién 1dm sang cd thé bao gém [23,25]:

+ SOt

» Pau dau

« C6 guong

S anh sang
Budn nén/non oi
LG 1an

LG mao

Quay



Triéu chirng nhiém triing dudng hé hap trén thudng xuét hién trudc dau
mang ndo [23]. Tuy nhién, bi€u hién Idm sang cua VMN da dang va khdng
dac hiéu [24]. Dau hiéu va triéu ching phu thudc vao thdi gian bénh, dap
('ng nhiém trung cla vat chd, va tudi cia bénh nhan [22,25]. Bénh nhan
dugc diéu tri khang sinh dudng udng khéng anh hudng dén bi€u hién 1am
sang cla VMN nhiém khuan cap.

Kham lam sang

* Nhin tédng thé — D(ra tré viém mang ndo nhiém khuan nhin chung
khong thoai mai. Trong mot nghién clru 103 tré VMN nhiém khuan,
34 tré cé vé mat nhiém trung & thdi diém nhap vién [25].

Sinh hiéu bat thudng (eg, tim nhanh, thd nhanh) thudng bi€u hién, dac
biét Ia & tré nhd. BEnh nhén biéu hién téi cap cd thé biéu hién tut huyét
ap va shock.

* Dau mang ndo — Ddu mang ndo (cd gudng, dau dau, s¢ anh sang,
qudy khéc) biéu hién tai thai diém chan doan & phéan 16n bénh
nhan.

C6 guang biéu hién qudy khéc khi gdp cam vao nguc, han ché& gép co
thu dong, dau hiéu Kernig va Brudzinski.

« D3u hiéu Kernig — Kernig ducng tinh khi b&nh nhan nam nglra, hdng
va gbi gdp 90 dd, khéng thé ma rong qua 135 dd (movie 1A).

» Brudzinski sign — Brudzinski duang tinh khi bénh nhan nam ngtra,
gap chi dudi thu dong trong khi nd Iuc gap cd (movie 1B).



Dau hiéu kich thich mang n&o biéu hién & thdi diém chan doan khoang
60-80% tré bénh [22,26-28]. C6 gudng cb thé khdng rd rang trén bénh
nhan hén mé hodc tré cé diu than kinh khu trd/toan thé [23]. Ngoai ra,
cd guong cé thé xuét hién giai doan mudn cta bénh, dic biét 1a & tré
nho.

C6 guong la ddu hiéu ggi y nhiéu dén viém mang ndo, nhung né cé thé
xuat hién trong cac bénh ly khac, nhu dugc tom tat trong bang (bang 3)
va dudgc thao luan riéng. (See 'Differential diagnosis' below and "Approach

toneck stiffness in children".)

* Triéu chirng than kinh — B&t thudng than kinh c6 thé bao gém Uric ché
hodc thay ddi tri gidc (eg, quéy, I ma, 14 1anz, ngl ga), co giat, triéu
chirng tang ALNS, va cac dau hiéu than kinh khu trd khac.

» B4t thwérng tri giac — Hau hét bénh nhén cé bat thudng tri giac &
thdi di€ém biéu hién, cé thé dién tién tir qudy khéc dén I ma, dén
hon mé.

MUlc dd nhén thidc & thdi diém nhép vién cd gia tri tién luong [29];
bénh nhan bj tra, hdn mé ban & thdi diém chan doan kha nang cé két
cuc xau hon

[30]. (See "Bacterial meningitis in children older than onemonth:
Treatment and prognosis", section on 'Prognostic factors'.)

» Co giat — Khoang 20-30% bénh nhan viém mang nao cé co giat trudc
dd hoac trong vong 48 gid nhap vién [23,31,32]. Co giat thudng la
toan thé hod. Co giat khu tri cé thé xuét hién sau, chi diém ton
thuong nao [31,33,34]. (See "Bacterial meningitis in children:
Neurologic complications”, section on 'Seizures'.)



» Tang ALNS — O tré nhii nhi, ddu hiéu t&ng ALNS cé thé bao gom
thép phong hodc gidn khdp so. O tré I6n han, dau hiéu tdng ALNS cé
thé bao gdbm dau dau, nén éi va rdi loan tri gidc [24]. Cum triéu
ching tang huyét ap, nhip cham va Uc ché hé hap (tam ching
Cushing) la ddu hiéu mudn cua tang ALNS. Phu gai thi khi soi day
mat ggi y tdng ALNS & bt ky dd tudi nao, nhung nd khdng phai la
biéu hién thudng gdp trong VMN nhiém khuan cap tinh. Biéu hién
phu gai thi nén danh gia tac tinh mach xoang, tran ma dudi mang
c’ng, hodc ap xe nao ngay. (See 'Neuroimaging' below and
"Elevated intracranial pressure (ICP) in children: Clinical
manifestations and diagnosis".)

Cac dau hiéu clia tdng ALNS c6 thé xudt hién trong viém mang ndo
nhiém khu&n bao gom liét day ba (hinh 2), day 4 (hinh 2), va day 6
(thudng gap nhat). (See "Third cranial nerve (oculomotor nerve) palsy
in children"™ and "Fourth cranial nerve (trochlear nerve) palsy" and
"Sixth cranial nerve (abducens nerve) palsy", section on 'Clinical
manifestations'.)

 D4u than kinh khu tra — D&u than kinh khu trd cé thé bao gém bét
thuong van dong (eg, liét nra ngudi, liét tr chi), mat phan xa, hoac liét
day than kinh so (eg, dong tir phan xa anh sang bat thudng,
mat thi giac, bat thudng cir dong cd van nhan). (See "Detailed
neurologicassessment of infants and children".)

* Biéu hién trén da — Cham xuéat huyét (hinh 3) va ban xuat huyét (hinh 4)
cb thé xudt hién vdi bat ky tédc nhén vi khudn nao nhung thudng gap
nhat trong viém mang ndo mé cau. Tén thuong thudng ndi bat & chi va
cd thé tién triéu vdSi ban dat san v3 ra. (See "Clinical manifestations of
meningococcal infection”, section on 'Rash’.)



* Triéu chirng toan than — Tré viém mang ndo nhiém khuan thudng biéu
hién triéu chirng toan than, cé thé gép s6t, dn lanh hodc sdc nhiém
khudn, ddng mau ndi mach lan toa, ARDS, tran dich mang ngoai tim,
viém khdp nhiém khuan hodc viém khdp phan 'ng. Hau hét cac bién
chirng toan than do nhiém khuan huyét trong viém mang ndo.

Viém khép thudng gép nhat trong ndo mé cau nhung cling c6 thé xuét
hién trong cac nhiém trung khac [23]. Giai doan s6m cla viém mang
ndo, viém khép co thé do truc ti€p xam |1&n khép, trong khi viém khép &
giai doan mudn dugc cho Ia do phiic hgp trung gian mién dich. (See



"Clinical manifestations of meningococcal infection", section on
'Arthritis’'.)

Tran dich mang ngoai tim cling cé thé phat trién trén nhirng bénh nhan
bénh ly lan toa. Chung thudng tu khoi trong Itc diéu tri khang sinh
[23]. Trong mét s6 trudng hgp, tran dich mang ngoai tim la nguyén
nhan gy s6t dai dang va cd thé can choc dich mang ngoai tim hodc
dan luu. (See "Clinical manifestations of meningococcal infection",
section on 'Arthritis'and "Clinical manifestations of meningococcal
infection", section on 'Pericarditis’'.)

DANH GIA

Panh gia nhanh — Nghi ng& viém mang ndo nhiém khuan Ia cdp clru y
khoa, va cac budc ti€p can chan doan phai dugc nghi dén dé tim nguyén
nhan d&c hiéu (bang 1). Ly tudng, khdm va khai thac bénh sir can thén, xét
nghi€ém mau, va choc do that lung nén dugc thuc hién trudc khi bat dau diéu
tri viém mang nao.

Tuy nhién, trong nhiing ca t8i cdp cé tut huyét ap va tdn thucng cd quan
dich, can thiép nhanh ddc biét can thiét; chi dinh khang sinh cd thé trudc
khi khai thac bénh sir, tham kham, va LP. Trong nhirng truGng hgdp nay,
cay mau nén thuc hién trudc khi dung khang sinh va LP cang sém cang toét.
(See "Bacterial meningitis in children older than one month: Treatment and
prognosis”, section on 'Empiric therapy'.)

Bénh s va kham lam sang

e Bénh str — Cac van dé quan trong trong bénh s can khai thac &
dlra tré nghi ngd viém mang ndo nhiém khudn bao gom:



« Bénh su, triéu chirng tién triéu, triéu chirng tién triéu cua viém mang
nao, va tién s co giat. (See 'Clinical findings' above and'Presentation’
above.)

» Su hién dién clia cac yéu tb thuc ddy, nhu suy gidm mién dich, khiém
khuyét giai phau, phau thuat than kinh trudc dé, thiét bi y khoa (eg,
shunt CSF, cay &c tai), du lich dén ving dich té& cia ndo mé cau (hinh
1), hodc tiép xtc vdi ngudi viem mang ndo nhiém khuan. (See
'Predisposing factors' above.)

* Tién sur tiém chuang (dac biét la vaccine H. influenzae type b [Hib], phé
cau, va ndo md cau); tiém du vaccin khéng thay déi quyét dinh choc
DNT hay diéu tri khdng sinh theo kinh nghiém ban dau, nhung cé thé
anh hudng dén quyét dinh hod du phong hodc danh gid hé mién
dich. (See 'Assessment of immune function' below.)

 Tién s di &ng thubc, dac biét la phan (rng phan vé véi khang sinh,
néu cd, cd thé anh hudng dén su lua chon khang sinh diéu tri. (See
"Penicillin allergy: Immediate reactions" and "Immediatecephalosporin
hypersensitivity: Allergy evaluation, skin testing, and cross-reactivity
with other beta-lactam antibiotics" and "Vancomycin
hypersensitivity".)

 Cac khang sinh sr dung gan déy, cé thé anh hudng tdi két qua
cay mau va/hoac DNT. (See 'Interpretation' below.)

Kham — Cac diém quan trong trong thdm kham dra tré viém mang ndo
nhiém khu&n bao gém sinh hiéu, vé mét, ddu mang ndo, kham than kinh va
da.

« Sinh hiéu I mét phan quan trong trong danh gid tinh trang thé tich



va phat hién shock va/hodc tang ALNS. Cum triéu chifng tang huyét
ap, nhip tim chdm va (¢ ché hé hap (tam chirng Cushing) Ia biéu hién
muodn cua tang ALNS.(See "Elevated intracranial pressure (ICP) in
children: Clinical manifestations and diagnosis"ALN

» Dau mang nao (movie 1A-B) va cac triéu chirng quan trong khac
trong kham than kinh va da dugc thao luan & trén. (See'Clinical
features' above.)

* B&nh nhan viém mang ndo nhiém khuan cap cé thé cé biéu hién 1am
sang clia 6 nhiém khuén tai vi tri khac (eg, viem md té bao ving
mat, viém xoang, viém tai gilra, viém khdp, viém phai).

Xeét nghiém
Xét nghiém mau — Xét nghiém mau ban dau nén bao gom (bang 1):

e Cdy mau — Cay mau duadng tinh & khoang 60-85% bénh nhan viém
mang ndo nhiém khuén [34,36,37].

e Tong phan tich t&€ bao mau.

* Markers viém (eg, C-reactive protein, procalcitonin) — Khi s dung don
ddc, C-reactive protein va procalcitonin khdng du dic hiéu dé phan biét
viém mang ndo do vi khuan hay virus [38-43]. Tuy nhién, cac xét
nghiém nay cé thé hitu ich khi két hgp véi cac yéu td khéc (See "Viral
meningitis in children: Management, prognosis, and prevention", section
on 'Assessing risk of bacterial meningitis'.)



* Pién giai huyét thanh, glucose, blood urea nitrogen, va creatinine — Cac
théng s6 nay hitu ich trong danh gia tinh trang thé tich va k& hoach
truyén dich.Glucose huyét thanh can thiét dé xac dinh ty |é glucose
DNT/glucose mau.

* Xét nghiém doéng mau (PT, INR, aPTT), dac biét & nhirng bénh nhan
ndi trd c6 cham xuat huyét hoac ban xuat huyét.

e Lactate néu nghi dén shock nhiém khuén. (See "Septic shock in
children: Rapid recognition and initial resuscitation (first hour)", section
on 'Obtain laboratory studies'.)

Choc do that lwng

Chi dinh va chéng chi dinh — Choc do that lung nén dugc thuc hién &
tat ca tré nghi ngd viém mang nao, tri nhirng chéng chi dinh dac biét [23].

LP ciing nén dudc xem xét & tré nhiém khuan huyét va s6t dai déng, k& ca
khi khéng cé ddu mang ndo, vi nhiém khuan huyét cé thé tién trién thanh
viém mang nao [44].

Chi dinh hinh anh hoc trudc khi LP dugc liét ké bén dudi (see'Neuroimaging'
below). Ngoai ra chéng chi dinh LP bao gébm suy hd hap-tuan hoan va nhiém
trung da vi tri choc do. (See "Lumbar puncture: Indications,
contraindications, technique, and complications in children", section on
'‘Contraindications'.)

Khang sinh khéng nén cham tré néu cé chdéng chi dinh LP hodc khdng choc
dudgc hoac khi can hinh anh hoc truéc choc do. Trong bat ky tinh huéng nao,
cay mau nén dudc thuc hién va khang sinh theo kinh nghiém cang s6m cang
tot (trudc khi chup hinh anh hoc ndo bo & tré coé chi dinh (bang 1). (See
'Initiation ofempiric therapy' below and 'Neuroimaging' below.)



Xét nghiém thwc hién — CSF nén dudc lam:

* Pém sb té bao va cong thic té bao
* NOong do glucose va protein
* Nhudm gram va cay

Cac xét nghiém cho nhirng tac nhan khéng thudng gép co thé chi dinh trong
nhirng trudng hop déc biét (eg, bénh nhan suy gidm mién dich) [45].

Phan tich — D3c diém dich ndo tdy trong viém mang ndo nhiém khuén
bao gom (bang 5 va bang 6):

* Tang té bao CSF vdi neutro uu thé
* Tang protein CSF

* Giam ecrease CSF

* Gram duong

Chudng nay cung cap thong tin chi tiét vé so lugng t€ bao, sinh hod, phan
tich CSF & nhirng bénh nhan da diéu tri khang sinh trudc do, va ti€p can
viém mang ndo nhiém khuin va viém mang ndo v trung:

* S6 lwong té bao — WBC >9 WBCs/microL dugc xem la bat thudng
& tré <3 thang tudi, va
>6/microL la bat thudng & tré =3 thang tudi [23,46,47]. WBC CSF trong
VMN nhiém khuan thudng >1000 WBC/microL, neutro uu thé

(Bang 5) [23]. Tuy nhién, trong giai doan sm (sau nhiém khuin xam lan
nhung trudc khi cé phan U'ng viém), moét vai té bao hoac khéng cé WBC
[48]. Ngoai ra, & nhirng tré suy gidm mién dich bAm sinh cé thé& khong
tang té bao CSF trong VMN. Su hién dién hay sO lugng bach cau non
trong CSF khong gitp phan biét VMN nhiém khuan hay siéu vi [49]. (See
"Viral meningitis in children: Clinical features and diagnosis", section on



'Cerebrospinal fluid studies'.)

* Glucose va protein — Ndng do glucose DNT trong VMN nhiém khu&n dién
hinh la thap, thudng < 60% n6ng do6 glucose trong mau [50]. Trong mot
nlra cac truong hgp, glucose DNT <40 mg/dL (bang 5) [23]. Protein DNT
trong VMN nhiém khu&n cap tinh thudng tir 100-500 mg/dL (bang 5) [23].

* Cham mach trong LP — Khi cham mach, mét lugng mau nho trong
CSF, c6 thé anh hudng dén sé lugng té& bao va protein trong dich n&o
tuy:

« WBC “hiéu chinh" — Nhiéu coéng thirc khac nhau dugc dung dé tinh s&
t€ bao dich nao tay. Cac phuang phap nay cung cap s6 lugng WBC
udc tinh khi choc cham mach, nhung khéng dugc dung dé loai trir
hoan toan VMN vdi su tuyét ddi chac chan [51,52]. Trong hau hét cac
trudng hgp khi choc cham mach, diéu tri cac ca nghi ngéd VMN trong
khi chd dgi két qua cay la phu hgp. (See "Bacterial meningitis in
children older than one month: Treatment and prognosis", section on
'‘Empiric therapy'.)

Ti€p can cua chung t6i trong udc tinh s6 lugng WBC hiéu chinh, ching
toi chi ap dung khi CSF khdng chlra dong mau dai thé, latrir 1 WBC
cho m6i 1000 t& bao mau (RBCs)/microL. Cong thirc khac Ia trir 1 WBC
cho moi 500 RBCs/microL.



* Protein hiéu chinh — N6ng d6 protein CSF cé thé tidng & tré em choc
cham mach vi tang nong dd protein huyét tuong va giai phdng protein
tir t& bao RBC bj v& [53]. Protein hiéu chinh cd thé dugc udc tinh trir 1
mg/dL cho moi 1000 RBCs/microlL [53].

* Bénh nhan da dung khang sinh trwéc dé — Diéu tri khang sinh truGc
dod, dac biét la dudng udng, nhin chung it anh hudng dén cong thac té
bao cliia CSF [54-58]. Tuy nhién, diéu tri khang sinh trudc dé cé thé anh
hudng dén sinh hoa CSF.

Anh hudng Ién két hoach cdy CSF dugc thao luan sau. (See
'Cerebrospinal fluid culture' below.)

* Phan biét gitra VMN nhiém khuan va VMN v6 tring - Biéu hién lam
sang ctia VMN nhiém khuan cé thé chdng 18p v&i VMN vo tring hodc VMN
siéu vi (bang 5 va bang 6). Ti€p can dugc tom tat trong luu d6 va dugc
thao luan riéng (luu do 1). (See "Viral meningitis in children:
Management, prognosis, and prevention", section on 'Assessingrisk of
bacterial meningitis'.)

Diéu tri khang sinh theo kinh nghiém — Khi c6 két qua choc do that
lung, diéu tri khang sinh theo kinh nghiém nén dudc bat dau ngay lap tic
néu biéu hién goi y VMN nhiém khuan.

Néu Iam sang nghi nhiéu, diéu tri khang sinh nén dudgc chi dinh ngay sau
khi choc do ma khéng can dgi két qua. Diéu tri theo kinh nghiém dugdc tdm
tat trong bang va thao luan cu thé sau (bang 1). (See "Bacterialmeningitis
in children older than one month: Treatment and prognosis"”, section on
'Empiric therapy'.)

Xét nghiém vi sinh



Nhudém gram CSF — Su hién dién cla tac nhan trong nhudém gram CSF ggi
y tac nhan vi khudn mot hodc nhiéu ngay trudc khi co két qua cdy. Khéng cd vi
khudn trong nhuém gram khéng loai trir chdn dodan [59].

Kha nang phat hién vi khuan phu thudc vao tac nhan. Nhuém gram CSF
duong tinh khoang 80-90% tré viém mang nao phé cau [31] va 70-80% tré
viém mang nao mo cau [61]. Ngudc lai, nhudm Gram chi dugng ¢ mot nira
bénh nhan viém mang ndo do truc khudn gram @m va mét phan ba bénh
nhan viém mang nao do Listeria[62,63].

CAay CSF — Cay CSF nén dudc thuc hién & tat ca cac trudng hgp nghi
ngd VMN nhiém khuén, bat k& sd lugng té bao. Giai doan sém cuia bénh, cay
CSF c6 thé duong du khéng c6 tang té bao [48].

Phan 18p tac nhan vi khudn khi cdy CSF xac nhan chan doan VMN nhiém
khudn. Tuy nhién, cdy c6 thé dm tinh trén nhirng bénh nhan da dugc diéu
tri khang sinh trudc khi choc do [48,65,66]. Biéu nay dac biét dung trong
viém mang nao mo6 cau, CSF nhanh chong vo trung sau khi dung khang sinh
tinh mach [65,66]. Cdy CSF ciing cé thé &m tinh néu vi khuén ch(a trong &
c6 mang bao, khong truc ti€p trong CSF (eg, ap xe ngoai mang cirng hodc
dudi mang cing).

Cay cac loai dich khac — Cay cac vi tri khac nén dugc chi dinh:

e Cay mau nén dugc thuc hién & tat ca bénh nhan, nhu dudc thao luan
3 trén. (See'Blood tests' above.)

e Cay nwérc tiéu — Cay nudc tiéu nén dugc thuc hién & tré nhil nhi (< 12
thang tudi) bi€u hién st va céc triéu chirng khéng ddc hiéu clia viém
mang ndo vi nhiém trung tiéu cd thé 1a ngudn goc clia tdc nhan gay
viém mang nao trén nhirng bénh nhan nay. [67]. Tuy nhién, tang t€ bao
trong dich ndo tdy cé thé dugc tim thdy & tré nhii nhi nhiém trung tiéu



va cay CSF vo trung [67-70]. Trong nhitng truGng hgdp nay, tang té€ bao
CSF lién quan t&i VMN siéu vi hodc dap (tng mién dich bAm ainh vai vi
khuén hodc cac san pham cda vi khuan [71- 73].

C4y nudc tiéu cling nén dudc thuc hién & tré di dang dudng tiét niéu va
bénh nhan suy giam mién dich.

Néu co thé, cdy nudc tiéu nén dudc thuc hién trude khi diéu tri khang
sinh. Tuy nhién, diéu tri khéng nén tri hodn néu khéng thé Iy du mau
ngay lap tuc.

Sinh thiét da — Nhudém gram va cay sang thuong ban xuat huyét cé
thé hitu ich trong chan doan bénh ndo mod cau [74]. (See "Diagnosis of
meningococcal infection", section on 'Skin biopsy'.)

Dich tai gitra — O nhifng bénh nhan cé viém tai gitta hodc viém xuong
chlim ddng nic, dan luu mang nhi cd thé dudc thuc hién d& nhuém
Gram va ciy dich tai gilra, c6 thé hitu ich, d3c biét néu cdy CSF &m
tinh. (See "Acute mastoiditis in children: Treatment and prevention",
section on 'Drainage'.)



* Khdng c6 vai tro caa cay dich ty hau — Cdy dich ty hau khéng cd Igi
ich trong viéc phat hién tadc nhan gady VMN nhiém khuan.

Xét nghiém phan tr — Xét nghiém phan tu (ie, polymerase chain
reaction [PCR] va nucleic acid amplification test [NATs]) tang cudng si dung
dé& ho trg chan doan nhiém trung CNS. (See "Molecular diagnosis of central
nervous system infections".)

* Xét nghiém da méi (panel-based) — Xét nghiém da moi hodc NATs
ngay nay san co dé xac dinh cac tac nhan vi khudn va virus déng thdi
trong cing mau dich ndo tly [75-78]. Cic xét nghiém nay c6 dd nhay va
d6 déc hiéu cao, mdc du ti 1& duong tinh gia va am tinh gia c6 thé xuét
hién. Néu lam cac panel, nén phéi hop vdi cac xét nghiém vi sinh chuén
(eg, cdy dich nao tuy va mau). Panels da mo6i khong phat hién tat ca cac
tac nhan gy nhiém trung than kinh trung uong hay cung cip bat ky
thong tin gi vé do nhay khang sinh.

* PCR ndo md cau — PCR dich ndo tdy va mau cé thé hitu ich trong
bénh ndo mo cau & bénh nhan cé két qua cay am tinh [79]. (See
"Diagnosis of meningococcal infection", section on'Polymerase chain
reaction'.)

* Loop-mediated isothermal amplification (LAMP) — LAMP la mot phuadng
phap day hlra hen trong viéc phat hién nhanh chdng ndo mo6 cau dich
dudng hd hap va mau mau, nhung né chua san ¢é rong rai [80].

Panh gia chirc ning mién dich — Kha ndng suy gidm mién dich hodc bét
thudng gidi phau nén dudc xem xét trong cac tinh huéng sau:

* VMN do Hib hodc phé cau — D&i vai tré VMN do Hib hodc phé cau cac
type da cé trong vaccine méc du da dudc tiém dd 3 mdi, 1a ly do hgp ly dé



sang loc bénh Iy suy gidam mién dich. Diéu nay déc biét canh gidc néu c6
thém cdac biéu hién dang lo ngai khac trong tién sir hodc tham kham
(eg, nhiém trung tai dién, chdm I3n). Cac danh gia ban dau cé thé bao
gdém dinh luong Ig va hoat déng bd thé. Ngoai ra, phét mau ngoai bién
cd thé hitu ich vi su hién dién cta thé Howell-Jolly (hinh 10) cé thé chi
diém suy giam chic néng lach. Ti€p can danh gia chifc ndng mién dich
3 tré dudc luan sau. (See "Approach to the child with recurrent
infections" and "Primary humoral immunodeficiencies: An overview" and
"Assessing antibody function as part of an immunologic evaluation".)

Hinh anh hoc — O nhiing da tré chon loc, thich hdp khi tri hodn choc do
chd hinh anh hoc (thudng la CT) dé loai trir tdng ap luc ndi so - chéng chi
dinh trong choc do.



Chi dinh hinh anh hoc trudc khi choc do & nhitng dla tré nghi ngd VMN
nhiém khu&n bao gébm (bang 1) [64]:

* HOn mé

* Phu gai thi

* Dau than kinh khu tru

* Tién sUr nao ung thuy

* Gan day bi chan thuong CNS hodc phau thuat than kinh

O da tré can hinh anh hoc than kinh trudc khi LP, cdy mau va khang sinh
truSc khi chup (bang 1) [64].LP nén dugc thuc hién cang sém cang tot sau
hinh anh hoc, néu hinh anh khéng phat hién bat ky chong chi dinh nao.

O bénh nhan chan dodn xac dinh viém mang ndo nhiém khuan, thoat vi sau
choc do la khong thuong gap trong hdn mé hodc khong cé dau than kinh khu
trd [84].

CHAN POAN

Viém mang ndo nhiém khuan nén dudc nghi ngd & nhitng tré biu hién st
va triéu ch(rng viém mang nao. (See 'Presentation' above.)

Cha&n doan viém mang ndo nhiém khuin dugc xac nhan vdi bat ky tiéu chuén
sau:

* Phan 14p tac nhan vi khuén trong cdy dich n3o tly (see
'Cerebrospinal fluid culture' above)

* Phan 1ap dudc tac nhan vi khuén tir trong mau bénh nhan cé ting té
bao dich nao tuy (see 'Blood tests' above)

 Phat hién tac nhan vi khudn trong dich ndo tly bang phucng phap
phan tu (see'Molecular methods' above)



Cay dich n3o tiy c6 thé am tinh & tré da dudc diéu tri khdng sinh trude khi
choc dich. O nhitng da tré nay, ting té bao trong dich ndo tdy vdi neutro uu
thé, tang protein dich nao tuy, va/hoac glucose dich nao tuy thudng cd y
nghia trong chan dodn viém mang ndo nhiém khuan [54-57]; cdy mau
va/hodc xét nghiém phan t gilp phat hién tac nhan dac hiéu [78]. (See
'Interpretation’ above and 'Molecular methods' above.)

C&y dich n3o tuy dm tinh khdng loai trir viém mang ndo phat trién vai gi
hodc vai ngay sau choc do; néu triéu chirng lam sang ggi y manh mé viém
mang ndo, choc dich ndo tay Ian nira c6 thé dudc chi dinh. (See "Bacterial
meningitis inchildren older than one month: Treatment and prognosis", section
on 'Repeatlumbar puncture'.)



