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MeHUHrUT

BocnaneHue MEeHUHreaabHbIX
obo/0oveK TrOJIOBHOMO U CNUHHOIO
MO3ra, conpoBo)aatoweeca ob6LLen

MHTOKCUKaLKnen, MEHWUHIreaNbHbIM
CUHAPOMOM, NoBblLLEHNEM
BHYTPUYEPENHOro NaBAeHUA "
M3MEHEHUNEM COCTaBa CMUHO-

MO3roBOW XUOKOCTU






ITNONOMMA MEeHUHINTOB

BaKTepua/sibHble rHOUHbIE MEHUHIUTDI
Neisseria meningitidis (rpamoTpuuaTeNbHbIE KOKKK)
Streptococcus pneumoniae, Haemophilus influenzae

MEHMHIUTbI NOcae HEMPOXUPYPTMYECKOTO
BMellaTenbcTBa — Acinetobacter baumannii
Staphylococcus spp., Klebsiella spp., Candida spp.

baKkTepuanbHble cepo3Hble MEeHUHTUTDI
Mycobacterium tuberculosis
Borrelia, Mycoplasma pneumoniae

BUpycHble cepo3Hble MEHUHIUTbI- SHUEedaNUTbI
JHTepoBuMpycol, fepnecsupycol, Untomeranosmpycsl,
BUPYC aNUOeMNYECKOoro napoTmnTa, KOpu, KPacHyxm,
Knewiesoro sHuedanmta




NHPeKumm B 061aCTN HEMPOXUPYPTUYECKOTO

/ BMeLlaTenbcTsa * \

[loBEepPXHOCTHbIE
pa3pes3a KOXu

C/IM3UCTbIX 060oN04YeK
NN KOCTHOU TKAHU
yepena

HalflHOEeHWNE pPaHbl

[nybokue

" MEHMWHINT,
" BEHTPUKYIUT

" MEHUHrosHuePanuT

CDC/NHSN Surveillance HAI criteria, 2011



KAanHunyeckmn [inarHos

YpoBeHb IN1I0K03bl IMKBOPA HMXe 2,2 mmonb/n (nnun< 40-
50% OT YPOBHSA IMIOKO3bl KPOBU NPU TMNEPrainkeMmumu)

HeutpodunbHbiK UNTO3 NMKBOpa > 50 B 1 mKn
BbiceB natoreHa 13 IMKBOpPA
MoBblweHne ypoBHA 6enKa B imkeope > 220 mr/an

Bunsyanunsauma mmkpoboB B IMKBOPE NpU OKpacke no Npamy
[oBbleHWe nakTata MKeopa =4.0 mmol/L,

[MpU3HaKKM cuctemMHom BocnanmntesnibHon peakumm (SIRS-
CUHAPOM)

Pa3BuTtue oTpuLaTeNbHON AMHAMUKU HEBPOAOTMYECKOTO
cTaTyca

[MNOHaTpUemma



Pe3ynbTaTbl NPOCNEKTUBHOTIO
HabntoaeHnsa 8 HUU Hempoxmnpyprum

OKTa6pb 2010 - okTAbpPL 2015 1T ( Z Uepes
peaHMmauuio 16 404 6-Hbix)

CuctematusmpoBaHa MHPopmaumsa o 2174 6onbHOM
180 naymeHTam Nocrtas/ieH AMarHo3 K MeHUHTUT»

YacToTa pa3BUTUA HO3OKOMUMANIbHOTO MEHUHTUTA Y
naumneHToB OPUT coctaBuna

8,3% +0,8 (AN 95% 6,7-9,9)

JleTanbHOCTbL B rpynne 60/ibHbIX C MEHUHIUTAMMU
coctasuna 29% 13,4



PacnpeaeneHne naumMeHTOB NO
XapaKTepy H/X naTonormm

W onyxonm

mYMT

m AA+ABM

B BMI n nwemmueckoe OHMK

CTaTUCTUYECKM 3HAYMMbIX PA3IMYUN B Fpynnax
3aboneBLnxX U He 3aboneBINX MeHNHInTom HeT (p < 0,05)



HeBpoanormyeckme npoAasBaeHuns
MEHUHIUT

Hanunuymne otpuuatesbHOM AMHAMUKU
HeBpoaornyeckoro ctatyca - 80 6onbHbix (47,0%)

rHeTeHMe Co3HaHmA Ao conopa-ornywenna — 43 (53,7%)

Koma — 12 (15%) Cynoporn—7 (8,7%)

[MlcnxomoTtopHoe Bo36yKaeHne — 13 (15%)

MeHuHreasnbHaa cumnTomaTuka — 24 (30%)



[lpoABNEeHNA MEHUHIUTA
[MnoHatpuemmna 85 naumeHtos (47%)

* min Na 105 mmonb/n
* Mpu pam (-) 43,5%
* Mpn lpam (+) 23,5%

* [1lo AQHHbIM INTEPaATYpPbl YACTOTA
rmnoHatpmemm 7-35%.



OcobeHHOCT MeHUHIUTOB B
3aBUCUMOCTU OT 3STUONIOTUM

MaToreH ;T:'; lNNeTanbHOCTBL HB[L nrkc;)c(agéﬂ onfpgeuﬁM:Tno “;cg;::; ’ Konko-gHu,
n ’ % % % MEeHWUHIruTa |nokKanusauuu n
Mona %
pl’f;i‘[’gfg’ge 20,0 | 450 | 65,0 1®b 14,0 | 850 | 38,0
Acnetobacter | 530 | 43,3 | 69,5 @I) 12,0 | 782 | 42,0
Staphylococcus /\
CN 35,0 20,0 (\914/ﬁ 28,5 6,0 49,0 21,0
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BO3MOKHOCTU MCNONb30BAHUA MONEKYNAPHDIX
MeTOAO0B NPU AUArHOCTUKE MEHUHTUTOB

[MUP B pexXume peanbHoro spemenu (MUP-PB) —
ObICTPbIN MeTOoA, BbIABIEHMA PA3IUYHDbIX
baKkTepmanbHbIX, BUPYCHbIX U TPNMOKOBbIX

naToreHos



[lMpemyulecTsa

* [1UP-PB, no3sonaeT B TeyeHune 3,5 Y

BblABAATb [IHK OCHOBHbIX 6aKTEepUanbHbIX
BO3byauTenem MeHUHrnmTos

* [1UP-PB Bbiasnaet EHbI
aHTUONOTUKOPE3UCTEHTHOCTU - a4€KBATHAHA
aHTUBUOTMKOTEpPaNUA



Anroputm NUP-ucchneposaHua

ObpaseL fnkBopa

TecTbl ANA BblABNEHUA
Ap. bakTepuanbHbIX
BO3OyauTenen
MEHMHIUTOB

Bo3byautenem HA

Haemophilus
influenziae,

N.meningitidis

* l[pam(-) Ab/Kp/Pa/Ec

* [pam(+) n aHTepobakTepun

éTbl ANA BblABNEHUA OCHOBHbIX\

Listeria
monocytogenes

ABb-pe3nCcTeHTHOCTH

MTC(Mycobacterium
tuberculosis complex)

« MDR MBL, KPC/OXA-48
 MDR Ab-OXA

« MRSA

TecTbl AN BbISIBNEHUSI FTEHOB

— | T

TecTbl ANA BblABNEHUA
rPUOKOBbLIX M BUPYCHbIX
nHpexkummn LUIHC

Candida spp
(5 BuooB.)

HSV I/ I, VZV

EBV

PHK sHTEepoBupycoB

N

/




BO3MOXXHOCTb OUuEeHKU 3PPEeKTUBHOCTU NeYeHUs
metogaom MNUP-PB: noKka HeaoCTaTOYHO AQHHbIX

MNauwnenT C. , MNaunenTka K. ,
nH. Streptococcus spp, nHd. Acinetobacter baumannii,
yCreLwHoe feyeHne yCreLwHoe neyeHmne

LOG konnuectsa AHK Bo36yanTens oo LOG konuuectea AHK Bosbyautens

OCHOBHOI OcHoBHOM
OcrosHoi | Ocrosron [ToceB - HeT pocTa
[ToceB - HeT pocTa N
OcHoBHOM
OcHoBHOM \
OcHoBHOM
OcHoBHOM
OcHoBHOM
OcHoBHoO .
OcHoBHOM \
OcHosHoit ]\ OcHoBHOM
OCHOBHNI4 ) OcHoBHoOM . .
OHA
1 4 8 11 1 14 20

* [lpu ycnelwHom rievyeHnn yepes 3-4 OHA pe3KO CHUXKAETCHA KONMUYEeCTBO
OHK Bo3byantena — Ha 2-3 nopsaka.

« OpgHako muHumarneHoe konunyectso AHK (100-10"3 reHomoB/ M)
MOXET coxpaHsaTbcs 6onee 10 gHen



OAKTOPBI PUCKA
HO30KOMWANbHOTO MEHUTUTA



OCHOBHble PaKTOPbl PUCKA
(aHanu3 nutepaTtypbl)

e JTlombanbHaa NyHKUUA

* BHYTpUXKenygo4koBoe KPOBOU3NUAHUE
* PaHeBaAa nnKeopeA

e NNANTEeNnbHOCTb H/X onepauumn

* Hannume HB n npoaonKnUtenbHOCTb
APEeHUpPOoBaHUA

 Hanunuume BILU, aatymnka BY, ¢paKT noBTOPHOroO
BMeLllaTeN1bCTBa, NPOHUKaloWwmMe paHeHMa Yyepena

* [lpoBeaeHmne aHTUOMOTUKONPOPUNAKTUKH

Van Aken M. O. et al. Cerebrospinal fluid leakage during transsphenoidal surgery: postoperative external lumbar drainage
reduces the risk for meningitis //Pituitary. — 2004. — T. 7. — Ne. 2. — C. 89-93.

Kourbeti I. S. et al. Risk factors associated with postcraniotomy meningitis //Neurosurgery. — 2007. — T. 60. — Ne. 2. — C. 317-326.

Korinek A. M. et al. Risk Factors for Adult Nosocomial Meningitis After Craniotomy Role of Antibiotic Prophylaxis //Neurosurgery. —
2006. —T.59.—Ne. 1. -C. 126-133.



Xupypruyeckme pakTopbl pUCKa
(Hawe nccnegoBaHue)

417,3 muH
7 vac

337,5 muH
5,6 yac

B meningitis

B no meningitis

64,7 %

- 36,3 %

CYMMapHoe Bpemsa B onepaLMoHHOM NOBTOPHbIE onepauuu

p<0.000 p<0.000



Nudekummn apyron nokanmsaumm (%)
(Halwe nccneposaHue)

60% -
C ey 56,4

Meningitis 39

50% -
® No meningitis

40% - 35,6
30% -
20% -

14,8
10% -

4,9

% ]

Bloodstream infection Respiratory infection Urinary infection



[lpeHak KaK paKTop PUCKa

2134

/\

501

Bbin ApeHa)x Kak paKTop pUCKa

929

C MEHUHTUTOM Ha

doHe apeHaKa
19,8%

—

402
6e3 MeHUHruTa nnm
MEHWHIUT A0
APeHaXka

80,2%

1633

He 6b1210 gpeHaXKa Kak paKTopa

pucKa

>

81
C MEHUHIUTOM

1552
6e3 MeHUHruTa

95,0%

N—

PUcK meHuHruta B rpynne c gpeHaxxem — 0,198 (19,8%)
PUCK meHuHrura s rpynne 6e3 gpeHarxka — 0,050 (5,0%)

OTHOCUTENbHbIN PUCK Pa3BUTUA MEHUHIUTA Y NALUMNEHTOB C APEeHaXe

96 p < 0.01




JInkBopeAa BmecTe C gpeHaXkem

67

Cc ApeHakem n |[€

2148

1519
6e3 apeHa)ka u

quua.od_&é nauyueHTos 6e3 nuKBOpEN
37 nauuneHTOB 30 naumeHTOB 31 1488
C MEeHVHTHMIOM 6e3 MeHv:Hrwra c M 63 MeHMHITa
44,8% / 2.0% 98, 0%
472 76
ApeHax 6es NnuKBopesn 6e3
NIMKBOpeun ApeHaxka
100 372 12 ] 64
cm Tom | | 63 meHuHruTa C MEHUHIUTOM €3 MEeHUHIUTa
21,2% 78,8% 15,8% 84,2%
— v

PUCK MeHMHruTa B rpynne c agpeHaxkem u amksopeeun — 0,552 (55,2%)
PUCK meHuHrura B rpynne 6e3 gpeHarka u 6e3 auksopeun — 0,02 (2,0%)

OTHOCUTENbHbIN PUCK Pa3BUTUA MeHuHrMTa 27,6 p (p<0.01)
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PUCK pa3sutTna meHUHruTta y
naumeHTos B OPUT

51,4

32,9

M Ha 100 naymeHTOB

17,8

2
6e3 ¢pakTopos Hanunuue Hanunuune CouyeTaHue
puckKa ApeHaxKa NNKBOpEn APeHaXKa n

JIMKBOpPpEHn



Y naumeHta B OPUT BepoATHOCTb
MEeHUHINUTa Bblle

 CHB/A =B 4 pa3a
e CnukBopeen =B5,2 pasa
* C nunkBopeen+HB/ =B 27,6 pa3

B cpaBHeHUU ¢ naumeHTom 6e3 HB/]




Table 2. Recommended Empirical Antimicrobial Therapy for Nosocomial Bacterial Meningitis, According to the Pathogenesis
of the Infection.

Pathogenesis Common Bacterial Pathogens Antimicrobial Therapy*
Postneurosurgical infection Facultative and aerobic gram-negative bacilli (includ- ~ Vancomycin plus cefepime, ceftazidime, or mero-
ing Pseudomonas aeruginosa), Staphylococcus penemf

aureus, and coagulase-negative staphylococci
(especially S. epidermidis)

Ventricular or lumbar catheter Coagulase-negative staphylococci (especially S. epi- ~ Vancomycin plus cefepime, ceftazidime, or mero-
dermidis), S. aureus, facultative and aerobic gram- penemf
negative bacilli (including P. aeruginosa),
Propionibacterium acnes

Penetrating trauma S. aureus, coagulase-negative staphylococci (espe- Vancomycin plus cefepime, ceftazidime, or mero-
cially S. epidermidis), facultative and aerobic penemt
gram-negative bacilli (including P. aeruginosa)

Basilar skull fracture Streptococcus pneumoniae, Haemophilus influenzae, ~ Vancomycin plus a third-generation cephalosporin
group A B-hemolytic streptococci (i.e., ceftriaxone or cefotaxime)

¥ The preferred daily dosages of antimicrobial agents in adults with normal renal and hepatic function are as follows: vancomycin, 15 mg per
kilogram of body weight every 8 to 12 hours to maintain a serum vancomycin trough concentration of 15 to 20 g per milliliter; cefepime,
2 g every 8 hours; ceftazidime, 2 g every 8 hours; meropenem, 2 g every 8 hours; ceftriaxone, 2 g every 12 hours; and cefotaxime, 2 g every
4 to 6 hours. For patients with severe allergy to penicillin or cephalosporins, aztreonam, 2 g every 6 to 8 hours, or ciprofloxacin, 400 mg ev-
ery 8 to 12 hours, can be used for treatment of infection caused by gram-negative bacilli.

i The choice of the specific agent should be based on local antimicrobial susceptibility of aerobic gram-negative bacilli.

van de Beek D., Drake J. M., Tunkel A. R. Nosocomial bacterial meningitis //New England
Journal of Medicine. —2010. —T. 362. — No. 2. — C. 146-154.
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AHTUMUKPODOHaA Tepanma
HO30KOMMAIbHbIX MEHUHTUTOB

IMNUpPUYecKan

MepoHem 6 r/cyT, unu JopuneHem 3 r/cyT B
BUAe NpoaneHHON NMHPY3UUM +

BaHkomuuuH 3/cyT, B/B



DRUG INTERACTIONS

Valproic Acid Plasma Concentration
Decreases in a Dose-Independent Manner
Following Administration of Meropenem:

A Retrospective Study

Simon Harowfinnion, MS5e, Yael Ratz, BSe. Bella Robinovich, AMSe,
Miriam Adam, MSe, and Amnon Hoffiran, PhiD
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MepoHemM 3HAYUTENBbHO CHUXKAET KOHLLEHTPALMIO Ba/IbNPOEBOM
Kncnotbl (3pPeKT 1,0303aBUCUMDIN)

MepOHeN\ He AO0/1XKeH Ha3Ha4YaTbCA C Ba/iblMpoaTaMn O AHOBPEMEHHO



Action on electroencephalogram (EEG) and behavior

When the drug was directly administered in the lateral ventricle to adult dogs, Doripenem
did not affect electroencephalogram (EEG) and behavior at 1000 pg/dog.

Dose .
Test dru Behavior
(ng/dog) —_
Not affected Not affected
Doripenem 300 Not affected Not affected
1000 Not affected Not affected
Spike wave (1), local seizure discharge
100 (hippocampus5 (1) Not affected
300 Spike wave (1), multiple spike complex 31), Clonic convulsion (1),
generalized seizure dischargegeneral (1 spasm (1)
Meropenem
EEG activation (1), spike potential (1), spike-
1000 and-slow-wave complex (1), local seizure Clonic convulsion (2), spasm (1),
discharge (hippocampusl) (1), generalized hyperactivity (1), facial spasm (1)
seizure dischargegeneral (2)
30 Not affected Not affected
100 spike-and-slow-wave complex (1), Clonic convulsion 1}, facial spasm
generalized seizure dischargegeneral (1) (1), spasm (1), fall (1
Imipenem Spike wave (3), multiple spike complex (2),
300 multiple spike-and-slow-wave complex (1), Clonic convulsion (1), facial spasm

local seizure discharge (hipﬂocampus)
(2),generalized seizure dischargegeneral (1)

(3), spasm (1), vomiting (2)

Horiuchi, M., Toxicology, 222, 114, 2006



CSF penetration and clinical use

Compound AUCCSF/AUCS
(reference[s] for CSF Description
penetration) Uninflamed | Inflammation
B—Lactamase SL.JIbactam L|ttI-e experience with in vivo activity in meningitis
o in humans; high-dose sulbactam (up to 8 g/day) was used
inhibitors 0.07 0.1 successfully to treat Acinetobacter meningitis
Ceohal . Low toxicity; daily dose can be increased up to 12-24 g
ephalosporins 0.007-0.1 0.15 (cefotaxime)
Meropenem meningitis dose of 6 g/day; Doripenem -3 g/d.
Carbapenems 0.2 0.3 Proconvulsive activity of imipenem
Ami | id . High toxicity precludes strong increase of the daily dose;
minoglycosiaes 0.2 Not available consider intrathecal application
Effective compounds with favorable CNS pharmacokinetics;
FIuoroquinoIones suitable therapy for susceptible bacteria (Gram-negative
0.3-0.7 0.7-0.9 aerobic bacilli
Tetracyclines Documented effectiveness for neuroborreliosis, -brucellosis,
Doxycycline 0.2 0.2 and -syphilis
i lid . Reserve antibiotic for S. aureus and Enterococcus sp. CNS
Inezoli 0.9 (0.8-1) | Not available infections
Standard therapy for CNS infections by methicillin-resistant S.
. aureus and multiresistant S. high CSF-to-serum ratios were
Vancomycm 0.30 (0‘29- determined during continuous infusion of a high vancomycin
0.18,0.14 0.48) dose (60 mg/kg/day)

Nau R., Sorgel F., Eiffert H. Penetration of drugs through the blood-cerebrospinal fluid/blood-brain barrier for treatment of central

nervous system infections //Clinical microbiology reviews. —2010. — T. 23. — Ne. 4. — C. 858-883




AHTUMUKpPODOHaA Tepanuma
JDTUOTPONHaA

npu BepnPuKaumm Bo3byantenss MEHUHINUTA,
ocobeHHO MDR,
MHTPaTEKaNbHOE BBeAEeHMNE aHTUOUOTUKOB
+
CucrtemHoe
=~ 21 cyT = 3 (-) baknocesa
AnmMmuHauma sosbyautena MUP



Table 3. Recommended Doses of Selected Antimicrobial Agents Administered
by the Intraventricular Route.”

Antimicrobial Agent Daily Intraventricular Dose

Vancomycin 520 mgTv

Gentamicin 1-2 mg in infants and children; 4—8 mg in adults
Amikacin 5-50 mgi

Polyrmyxin B 2 mg in infants and children; 5 mg in adults

Colistin, usually formulated 10 mg once daily or 5 mg every 12 hrf
as colistimethate sodium

* There are no data that define the exact dose of an antimicrobial agent that may
be administered by the intraventricular route, but the dose can be estimated
through the measurement of the cerebrospinal fluid trough concentration, in
the case of agents for which these measurements can be obtained. Medica-
tions administered by the intraventricular route should be preservative-free.

T Most studies have used a 10-mg or 20-mg dose.

% The usual daily dose is 30 mg.

I In one study, patients received 10 mg every 12 hours without an increase in
side effects.??

Practice Guidelines for the Management of Bacterial Meningitis, Clinical Infectious Diseases Volume 39, Issue 9

van de Beek D., Drake J. M., Tunkel A. R. Nosocomial bacterial meningitis //New England Journal of Medicine. —
2010.-T.362.—No. 2. - C. 146-154.



NauneHt M-nnt A.B. 50 net VIl otaenenue
X0/1eCTEOTOMA NPAaBOro KAaBEepPHO3HOro CMHYCa

02.12.2013:
JHA0CKOoNMYecKoe TpaHccheHonaanbHoe yaaneHume
OnyXxonu



TeyeHune nocnaeonepayunoHHOro nepmnoaa

9-e n/o CyTKM:
Ha3anbHaa AMKkBopesa, MeHUHIUT (aHaspobHble -
6aKkTepun). PeBn3ns ocHOBHOM Nasyxmu. AHTUDBaKTepuaabHas
Tepanua. Hopmanmsaumsa IMKBopa



TeyeHune nocnaeonepayunoHHOro nepmnoaa

35-e n/o cyTKuM:

[emopparnmyeckmm UHCYAbT, 2-01 peumngmns MEHNHIUTA
(Klebsiella pneumonia). Koppekuua a/6-tepanum.
Tpaxeoctomua. Hopmanusaumna nmkesopa. Ctabmnnmnsauma
coctonaHuAa. Nepesog, B VIII otaenenune (21 cyT)



TeyeHune nocnaeonepayunoHHOro nepmnoaa

»
A

‘
42-e n/o cyTKu:

Koma, neBOCTOPOHHAA remmnnnerna, 3-nm peumnams MEHUHIUTA
(AuuHemobakmep).

\

He noaTBepauBsLLeecs nogo3peHme Ha abeuecc.



Review

Management of meningitis due to antibiotic-resistant

Acinetobacter species

Baek-Nam Kim, Anton ¥ Peleg, Thomas P Lodise, Jeffrey Lipman, Jian Li, Roger Nation, Dawid L Paterson

Acinetobacter meningitis is becoming an increasingly common dinical entity, espedally in the postneurosurgical

setting, with mortality from this infection exceeding 15%. Infectious Diseases Society of America guidelines for

therapy of postneurosurgical meningitis recommend either ceftazidime or cefepime as empirical coverage against
Gram-negative pathogens. However, assessmennt of the phartnax:od‘_rnanncs ufthese cepha]usporms in cerebrnsp]na]

Hu.ldsu.ggeststhatrecom nended doses

and pha]'ttlﬂl:ﬂd}’]‘]ﬂtm( perspectives,

us, these antlbmtlcs are poor options for suspected acinetobacter meningitis. From in vitro
intravenous meropenem plus intraventricular administration of an

aminoglycoside may represent a superior, albeit imperfect, regimen for suspected acinetobacter meningitis. For cases

uFmemngltls due to ca:rbapenen]-res:stant acinetobacter, use of tigecycline is not recommended on pharmacodynamic

hardware a]:rpears the therapeutic strateg',r most llkehr to sw:ceed in tlus situation. Unb'ortunatehr ]lmued development
of new antibiotics plus the growing threat of multidrug-resistant acinetobacter is likely to increase the problems

posed by acinetobacter meningitis in the future.

Introduction

Acdinetobacter baumannii is a nosocomial pathogen of
increasing importance.! Outbreaks of infection with the
organism have been noted in every inhabited continent
in the past decade, with nosocomial pneumonia being
the most common clinical manifestation.? Of substantial
concern has been the increasing prevalence of multidrug
resistance in hospital isolates of A baumannii during the
past decade. The organism can possess an impressive
armamentarinm of resistance mechanisms—the end
result being resistance to all, or almost all, commercially
available antibiotics.?

The purpose of this Review is to concentrate on the
entity of acinetobacter meningitis. Speciation of
organisms in the genus Admnetobacter is sometimes
difficult,® so this Rewview describes infection with all
Adinetobacter spp. The epidemiology of this infection is
reviewed, and management of this infection is discussed
in detail. In particular, the management of infection is

meningitis reported that acinetobacter accounted for
11- 296 (20/178) of cases.” In large series in the USA and
Taiwan, acinetobacter ranked the fifth most common
genus to be assodated with nosocomial meningitis. 2
However, two recent studies from Turkey have documented
acinetobacter as the leading cause of Gram-negative
postneurosurgical meningitis. ™

Risk factors

Acinetobacter meningitis typically occurs following
neurosurgery (table 1). Patients at risk for post
neurosurgical bacterial meningitis include those with
cerebrospinal leakage,® concomitant incision infection,®
prolonged duration of surgery,® surgery that enters a
situs, ™ increased severity of illhess ** prolonged external
ventricular drainage,®* and need for repeat surgery.®
The median time to develop acinetobacter meningitis
after a neurosurgical procedure is 12 davs (range
1-40 days).= Prior use of extended-spectrum

Lancet Infect Dis 2005;
St 245-55
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ACINETOBACTER carbopenem-
resistant

BHYTPUBEHHO:
KapboneHembl + Turaumn

MHTpaTeKanbHO:
[ToNMMUKCUH + AMUKaAUUH



B Kakon Ao03e MHTpaTeKa/IbHO?

NMoNAVMUKCUH:

e 1nsa KonnctnuHa (nonmmukc E) B MHCTpPYKL MK
MHTpPaTEKaIbHOE NCMNO/1b30BaHME HEe YKA3aHOo

* [1o gaHHbIM nnTepaTtypsbl, 5-10 mr

*[1na BunnmmkcmnmHa (nonmmukc B) B MHCTPYKUUN:
TO/ZIbKO ANA CUHETHOMHOTO MEHMHINTA B A03€e 5

mr x 1 p/cyt 6 — 8 cyToK



[TaumeHT M.

* AMukauuH 50 Mmr x 1 pa3 B CyTKK
« KonuctuH 40 mr x 1 pa3 B CyTKU

* B TeyeHune 25 cyTok (OT MOMEHTa CTEPUSTLHOIO NMKBopa + 5
CYTOK)




[TauneHT nepeseneH B VIl otaeneHune
14.03.2014, co3HaHuUe AcHoe, ryboKnim
NIEBOCTOPOHHUM remunnapes
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EDITORIAL

Prevention of Nosocomial Infection in the Neurosciences Intensive
Care Unit: Remember the Basics

Rob Boots'?

et L B I

approach to such checklist review includes

Feeding and nutrition including route and specific require-
ments while minimizing the use of parenteral nutrition;
Analgesia to ensure pain relive and avoidance of analgesic
complications such as constipation and respiratory depres-
sion; Sedation/sleep management to improve comfort and
reduce delirium; Thromboembolism prophylaxis; Head-up
measures to prevent aspiration; Ulcer prophylaxis including
stress, decubjer®and device mated; and Glycemic control.

Additionall]\ ON-FIDDLER

with review of requ

ompts for Organ support
s and settings for cardiovascular
and respiratory support; Notification of who needs to know
about what, using the most efficient communication method
with chart entries having legible dates, times, and signatures;
Fluid management including fluid type appropriateness,
need for supplementary fluids, and the assessment of fluid
deficit or excess; Infection management including isolation
requirements, draining collections, surveillance cultures as
required with correct antibiotic use, appropriate infection
prophylaxis, and antibiotic therapy duration; Dialysis and all
things related to the kidney; Lines including all invasive

10.

(OPTIMISM) Study. Neurocrit Care. 2013;18:318-31.

. Zygun DA, Zuege DJ, Boiteau PJ, et al. Ventilator-associated

pneumonia in severe traumatic brain injury. Neurocrit Care.
2006:5:108-14.

. Profit J, Zupancic JA, Gould JB, et al. Correlation of neonatal

intensive care unit performance across multiple measures of
quality of care. JAMA Pediatr. 2013;167:47-54.

. Ohwaki K, Yano E, Nagashima H, Nakagomi T, Tamura A.

Impact of infection on length of intensive care unit stay after
intracerebral hemorrhage. Neurocrit Care. 2008;8:271-5.
Dellinger RP, Levy MM, Rhodes A, et al. Surviving sepsis
campaign: international guidelines for management of severe
sepsis and septic shock: 2012. Crit Care Med. 2013;41:
580-637.

. Sagana R, Hyzy RC. Achieving zero central line-associated

bloodstream infection rates in your intensive care unit. Crit Care
Clin. 2013;29:1-9.

. Shannon RP, Patel B, Cummins D, Shannon AH, Ganguli G, Lu

Y. Economics of central line-associated bloodstream infections.
Am J Med Qual. 2006;21:7s-16s.

. Yi SH, Baggs J, Gould CV, Scott RD 2nd, Jernigan JA. Medicare

reimbursement attributable to catheter-associated urinary tract
infection in the inpatient setting: a retrospective cohort analysis.
Med Care. 2014:52:469-78.

Divani AA, Hevesi M, Pulivarthi S, et al. Predictors of noso-
comial pneumonia in intracerebral hemorrhage patients: a
multi-center observational study. Neurocrit Care. 2015;22:
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EDITORIAL

Prevention of Nosocomial Infection in the Neurosciences Intensive
Care Unit: Remember the Basics

Rob Boots'?

FASTHUG (Feeding, Analgesia, Sedation/Sleep,
Thromboembolism prophylaxis, Head up, Ulcer prophylaxis
Glycemic control...)

ON-FIDDLER (Organ support.., Notification.., Fluid..,
Infections..Dialysis..,Drugs., Lines..,Electrolytes.., Research..)
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OnntenbHOCTb 1e4yeHnA MeHUHInTa 16 r
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]
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250

CpeaHAa ANNUTENBHOCTb = 65 AHEeN
MaKcumanbHaa = 229 aHen




[loTepn OT MEeHUHIUTa

JlononHUTeNbHbIE AHU Ha n1evyeHune
MEeHUHINTA

65-10,5 = 54,5 nna Kaxgoro naumneHTa,
54,5 x 21 nauneHTa - notepmn 6bonee 1144,5
K/ 4

1 kK/peHb He meHee 8 000 pyb

MOTEPW (21 nauymeHT) min - 9 maH 156 Tbic
py6



3abonesaemoctb M LUHC (Ha 100 nau)
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[MpodunakTMka HO30KOMMANbHbIX
MEHUHTNTOB



Table 1. Neurosurgical Techniques to Minimize the Risk of Postoperative
Meningitis.

Before surgery

Wash scalp hair, remove dirt or debris, and cover open wounds with a clean
dressing

Clip, but do not shave, hair

Use chlorhexidine or an iodine-based skin preparation

Drape the surgical site with adhesive drapes and transparent adhesive film to
prevent implantable hardware from coming in contact with exposed skin

Maintain sterile field with careful aseptic techniques

Administer prophylactic antibiotics to achieve adequate tissue concentrations
before incision

During surgery

Minimize blood loss and tissue trauma; avoid hypothermia unless it is delib-
erately induced

Remave devitalized and grossly contaminated tissue and small bone frag-
ments

Use a double layer of gloves when handling implantable devices

Irrigate the operative field with warmed sterile physiologic solution

Perform careful hemostasis to avoid postoperative wound hematomas

Position the cerebrospinal fluid drainage devices carefully to maintain a contin-
uous flow of cerebrospinal fluid; ensure that the exit site is fashioned so
that there is no leakage around the cerebroaspinal fluid drain; ensure that
the catheter is tunneled from the insertion site and secured to the skin so
that it cannot be dislodged and that it is connected securely to a sterile
drainage system; sample the cerebrospinal fluid under sterile conditions

Cose the skin carefully, with wound edges secured to prevent leakage of
cerebrospinal fluid but with good skin perfusion; avoid passing hardware
directly beneath the incision

After surgery

Use percutaneous drains to collect postoperative hemorrhage; ensure that
the drains are tunneled so that they will not leak and secured so that they
cannot be dislodged

Apply a barrier dressing where necessary, particularly to prevent the patient
from inadvertently opening the wound

Avoid putting pressure on the wound in the postoperative period; take mea-
sures to prevent pressure sores in other areas

NMpodunakTnka

[o onepauunun

BbIMbITb ro/10BY

He 6putb

Ncnonb3oBaTb XN10PreKCMgnH Ha
KOXY

[lpoTOKON
aHTMOMOTMKONPOPUNAKTUKK

Bo Bpemsa onepaumnmn
MuHMMM3aumMA KpoBOMNOTEPU
N36eratb oxnaxkaeHus
MNcnonb3oBaTb ABOMHbIE NEPYATKU
[MpoOMbIBaTb ONepPaLUOHHYIO paHy
TEeN/blMm

CTepUNbHbIM GU3MOIOTUYECKMM
PaAacTBOPOM

[locnhe onepauumn...



[MpodunnakTMka MEHUHINTA B
peaHumaumm (1)

[ToBepxocTHble MHbEKUMM B 06N onepaunmn
JInkBopesn

«bepeyub» n/on panHy (npodunakTnka [asneHus)
HB/ — oanH HENpOXUpypr

HB/l - 3aKpbIT CTEPUIBHON NESIEHKOM

CMeHa meLlKa TONbKO Npu HeobxoammocTu

3abop nMKBOPa TONIbKO HEMpOXUpYpr (oanH
HEMPOXNPYPr) NO CTPOrMM MOKa3aHUAM

MH®EKL, KOHTPO/J1b n I UTUEHA PYK (CMUPT)



UHPeKunmn B 061aCTU HEMPOXNPYPIrUYECKOTO

/ BMeLaTeNbCTBa *\

[TloBepXHOCTHbIE
pa3pe3a KOXKU

C/IM3UCTbIX 060oN04YeK
NN KOCTHOU TKAHU
yepena

HalflHOEeHWNE pPaHbl

nybokune

" MEHMWHINT,
" BEHTPUKYIUT

" MEHUHrosHuePanuT

CDC/NHSN Surveillance HAI criteria, 2011



[MpodunnakTnKa B peaHnmaumm (I1)

NHPeKUuMOoHHbIN KoHTpOonb — PeanbHo
Nencteytowmnim!

Mcnonb3oBaHMeE 3aKPbITbIX aCMUPALLMOHHbIX
CUCTEM U ANA OoTBeAeHUs cTyna (Npu gnapen y
naumeHTa)

dddeKTUBHbIE [le3nHPEeKTaHTbI!
Yxo/a 3a KOXXHbIMU NOKPOBaAMM
CaHauMAa NnosoCcTn PTa

[MpodunnakTnUKa Kpocc-mHenumposaHua — F’MIrMMEHA
PYK



[MpodnNaKTUKa KOHTaMMHALUU
OKpYyKatLlen cpeabl

cnonb3oBaHue 3dKPbITbIX aCNMNPaLUNOHHBIX CUCTEM


http://www.unomedical.ru/img/products/ait/2b.jpg

PoaocTBEHHUKN -
He anqMHa HO3OKOMWUAJIbHbIX NHO

il uu.m._i

l“ W
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The Insertion and Management of External Ventricular
Drains: An Evidence-Based Consensus Statement : A
Statement for Healthcare Professionals from the
Neurocritical Care Society.

Herbert I. Fried, Barnett R. Nathan, A. Shaun Rowe, Joseph M. Zabramski, Norberto
Andaluz, Adarsh Bhimraj, Mary McKenna Guanci, David B. Seder, Jeffrey M. Singh

Fried H. I. et al. The Insertion and Management of External Ventricular Drains: An Evidence-
Based Consensus Statement //Neurocritical care. —2016. — T. 24. — Ne. 1. - C. 61-81.
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['naBubiii Bpayu PI'AY «HUWN neiipoxupypruu
uM. H.H. bypaenko» Munsapasa Poccun
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Ilopsiaok

patoThI ¢ MAMEHTAMHU € HAJIHYHEM HAPYKHOI0 BEPTPHUKYJISIPHOT0 (JIIoM0aIbHOI0)
JApeHaxa

1. Hapy»xHbIil BeHTPUKYJIApHBINA (TomOanbHbli) apenax (HBJI/HJIJI) ycranaBinBaioT B
ONEepalOHHOM, B IEPEeBSI30YHONW WM TajlaTe OTJAENIeHUs, a TaKKe B OTJCJICHUH
peaHuMally U UHTEHCUBHOM TepaluM B 3aBUCHMOCTH OT KJIMHUYECKON CUTYyallUH.

2. Anrtubuorukonpodunaktuky uHdpexnuu npu ycranopke HBJI nposojasar no cxeme: 1
J103a aMOKCHUMJUIMHA/KiIaByi1adarta - 1,2 r. 3a 30 MUHYT A0 MaHHIYJSIMHA, KpOMe
NalMeHToOB, KTO Y)K€ IojIydyaeT AaHTHOMOTHUKU. B SKCTPEHHBIX Ciy4asix BBEJICHHE
aHTUMHUKpPOOHOrO Tipernapara TPOBOJSIT B MOMEHT MaHUIyIsnuu. JlimrenbHoe
HasHadyeHue aHTHOMOTHKOB namnuenTaMm ¢ HB/1 He nokasaHo.

3. IlocranoBky HBJI/HJI/L BbINOIHSAET HEHPOXUPYPI, KOTOPOMY [TOMOTraeT aCCUCTEHT -
MEJIMIIMHCKAs CecTpa UJIN APYroit HeMpoOXupypr.

4. TIlepen nocranoskoit HBJI/HJIJ] npoBoasT Xupyprudeckyro oopaboTKy pyK. TaK Ke
KaK 3TO BBIITOJIHIETCS B ONEPAllMOHHOM nepeji onepanuei.



AHTMOMOTHUKU Nnpu HBA

* AHTUBMOTMKONPODUNAKTUKA Npn ycTaHoBKe HB/1
. 1,2 r. amoKcuumnnmnHa/KnasynaHara - 3a 30
MWH. 8o maHunynaumm - OAHOKPATHO, Kpome
NAaLMEHTOB, KTO YXXe NosyyYyaeT aHTUOUOTUKMN.

e lnutenbHoe Ha3HaYeHne aHTMONOTUKOB
nauneHTam ¢ HB/l He NoKa3aHo



HB/1

ANUTENIbHOCTb HB/ BE3
BEHTPUKYJTUTA 5 cyTOK

(3TO OTHOCUTENbHO B6e30onacHo B

ycnosuax ocywecrteaaemoro K B
OPUT HUWU BypaeHKo )



HAPYAXHOE APEHNPOBAHWUE JINKBOPHDIX
[MTPOCTPAHCTB

JNIOBE3HO MNMPEAOCTABJIEHA
HO0.B.RYLLUEJTEM



[TOKASAHWA K HB

> CaHauma NMKBopa
> [IpodunnakTuKa ocnoxkHeHu (344...)
> M3HeyrpoxatoLaa OKKN03naA

> MoHuTOpUHr/cHM»XeHne BY npn YMT un apyrux
“peaHMMaLMOHHbIX” cUTYaumax



[TPOOUNAKTUKA NHPEKLNN MNP HBL,

> ACENMTUKA TTIPN YCTAHOBKE
> TYHHEJTMUPOBAHWE KATETEPA

>»ABb-npodunnakTnKka



XNPYPIMHYECKAA TEXHUKA

YCTAHOBKA HB/




YCTAHOBKA HB/,




XUPYPTMYHECKAA TEXHUKA

YCTAHOBKA HB[




YCTAHOBKA HB[




XUPYPIMHECKAA TEXHUKA

YCTAHOBKA HNJ




XUPYPITMHECKAA TEXHUKA

YCTAHOBKA HJIA




XUPYPITMHECKAA TEXHUKA

YCTAHOBKA HJIA




XUPYPITMHECKAA TEXHUKA

YCTAHOBKA HJIA




MECTO HOBbIX TEXHOJTOTUN

> AB-impregnation

» Silver-coated



AB-IMPREGNATION

Efficacy of antimicrobial-impregnated external ventricular
drain catheters: a prospective, randomized, controlled trial

Josers M. Zasranskl, MLD., Doxacy WHitise, ML, Raze O, DarovicHe, M.D,,
Texy G Hoenewr, ¥LID., Jerreey Ouson, MDD, Cravpia ROBErRTSON, M.D.,
Axn Aceay J Havacros, MDD,

0.18

J Meurosurg W8: 725730, 21
0.15+

0.12+
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SILVER-COATED

Micole Chwee Har Keond,
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Peter ). Hutchinson, FRCS
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The SILVER (Silver Impregnated Line Versus EVD
Randomized Trial): A Double-Blind, Prospective,
Randomized, Controlled Trial of an Intervention to
Reduce the Rate of External Ventricular

Drain Infection

BACKGROUND: Cerebrospinal fluid [CSF) infections associated with external ventric-
ular drain [EVD) placement attract major consequences. Silver impregnation of cathe-
ters attempts to reduce infection.

OBJECTIVE: To assess the efficacy of silver catheters against CSF infection.
METHODS: We performed a randomized, controfled trial involving 2 neurosurgical
centers [June 2005 to September 2009). A total of 356 patients requiring an EVD were
assessed for eligibility; 325 patients were enrolled and randomized (167 plain, 158
silver); 278 patients were analyzed (140 plain, 138 silver). The primary outcome measure
was C5F infection as defined by organisms seen on Gram stain or isolated by culture.
Secondary cutcome measures included ventriculoperitoneal [VP) shunting.

RESULTS: There was a significant difference in infection risk between the 2 study arms:
21.4% (30/140) for plain catheters vs 12.3% [17/138) for silver catheters (F = .0427; 95%



LYHT-UH®ERKLUNA

JNIOBE3HO NMPEAOCTABJ/IEHA
1O0.B.KYLLIEJIEM



*JNS PEDIATRICS 8:22-29, 2011 (HYDROCEPHALUS CLINICAL
RESEARCH NETWORK)

ONPEAENEHWE MOHATNA*

> NAEHTUPUKALUMNA MUKPOOPraHM3Ma B Ky/bType UK B
ma3Ke n3 CMK, paHbl, abgomunHanbHbie NCEBAOKUCTDI

> “3p03mA WwyHTa”

> abaoMWHaNbHAA NCEeBAOKUCTA, AaXKe Npu
OTpULATE/IbHbIX NOCEeBaX

> MNONOXUTE/IbHbIN NOCEB KPOBU Y NaumeHTa ¢ BALL



YACTOTA Y OETEU < 10%



[MPODPUNAKTUKA

QUALITY IMPROVEMENT METHODOLOGY - METOAO10I'NA
YJIYHWWHEHNE KAYECTBA

> pa3paboTKa M NpUMeHeHne CTaHAaPTU3UPOBAHHOTO
NOLIAroBOro NPOTOKO/1a BbIMONHEHUA CTAaHAAPTHbIX
NeNCcTBUM

> OUEHKa “npuBeprKEHHOCTN” K BbIMOJHEHUIO NPOTOKO/1a

> OLleHKa pe3y/nbTaToB NPUMEHEHUA NPOTOKOA



J Newrosurg Pediatrics 8:22-24% 201 ]

A standardized protocol to reduce cerebrospinal fluid shunt
infection: The Hydrocephalus Clinical Research Network
Quality Improvement Initiative

Clinical article

Joux R, W, Kestee, MDY Jay Riva-Campraxs, MDD Jouxs C WeLvoss I MDA
Annava V. Kuegars,, MDD Wittiav E. Warreneap, MLD Macioxn L. Warkes, MDD,
W. Jerry Oukes, MLD.,2 James M. Drake, MLB.Cu.B.,* Thovmas G, Luensses, M.D.,*
Tasmara D, Spaox, MLD., ML.S.P.H.,* axo Ricuarp Hovvsxoy, PuuDD.?

FoR THE Hyprocerparys Comvical Researcn NeTworg

Primary Children’s Medical Center, University of Utah, 3alr Lake Ciry, Utab; “Birmingham Children’s
Hospiral, University of Alabama, Birmingham, Alabama; 'Hospisal for Sick Children, Univerziry of
Torowte, Ontarie, Canada; Texas Children's Hozpital, Bavior College of Medicine, Houston, Texas: “Seatrle
Children s Research Institate, Universily of Waskingron, Seattle, Waskingron, and *Hyvdrocephalus Clinieal
Rezearch Network Data Coordinating Center, Department of Pediarres, Universiry of Uiah, 3alr Lake Cury,
Lreah
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HCRN QUALITY IMPROVEMENT PROTOCOL RESULTS

Methods: The protocol was developed sequentially by
HCRN members using the current literature and prior
institutional experience until consensus was obtained.

Results. Twenty-one surgeons at 4 centres performed 1571
procedures between June 1, 2007, and February 28, 20009.
The minimum follow-up was 6 months. The Network
infection rate decreased from 8.8% prior to the protocol to
5.7% while using the protocol (p = 0.0028, absolute risk
reduction 3.15%, relative risk reduction 36%). Three of 4
centres lowered their infection rate....

Overall protocol compliance was 74.5% and improved over
the course of the observation period




[MPOPUNTAKTUKA

Ab-UMMNPEMHNPOBAHHbBIE U3OEJTNA

> KaTeTepbl

> woBHbIK matepuan (VicrylPlus, triclosan)



[MTPOPUNNAKTUKA

» Klimo P.J., Thompson C.J., Ragel B.T., Boop F.A. Antibiotic-impregnated shunt systems
versus standard shunt systems: a meta- and cost-savings analysis. J Neurosurg Pediatr
2011; 8: 600-612.

OBJECT: ....For studies that demonstrated a positive effect with the AlS, a cost-savings analysis
was conducted by calculating the number of implanted shunts needed to prevent a shunt
infection, assuming an additional cost of S400 per AlS system and $50,000 to treat a shunt
infection. RESULTS: Thirteen prospective or retrospective controlled cohort studies provided
Level Il evidence, and 1 prospective randomized study provided Level Il evidence...There were
390 infections (7.0%) in 5582 procedures in the control group and 120 infections (3.5%) in
3467 operations in the treatment group, yielding a pooled absolute risk reduction (ARR) and
relative risk reduction (RRR) of 3.5% and 50%, respectively. The meta-analysis revealed the AIS
to be statistically protective in all studies (risk ratio = 0.46, 95% Cl 0.33-0.63) and in single-
institution studies (risk ratio = 0.38, 95% Cl 0.25-0.58)... Seven studies showed the AlS to be
statistically protective against infection with an ARR and RRR ranging from 1.7% to 14.2% and
34% to 84%, respectively. The number of shunt operations requiring an AlS to prevent 1 shunt
infection ranged from 7 to 59. Assuming 200 shunt cases per year, the annual savings for
converting from SSs to AlISs ranged from 590,000 to over $1.3 million. CONCLUSIONS: ...this
meta-analysis revealed a significant protective benefit with AIS systems, which translated into
substantial hospital savings despite the added cost of an AlS...
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>

Rozzelle C.J., Leonardo J., Li V. Antimicrobial suture wound closure for cerebrospinal
fluid shunt surgery: a prospective, double-blinded, randomized controlled trial. J
Neurosurg Pediatr 2008; 2: 111-117.

OBJECT: ...The authors prospectively evaluated the incidence of CSF shunt infection following
shunt procedures performed using either antimicrobial suture (AMS) or conventional suture.
METHODS: In a single-center, prospective, double-blinded, randomized controlled trial, the
authors enrolled 61 patients, among whom 84 CSF shunt procedures were performed over 21
months. Randomization to the study (AMS) or control (placebo) group was stratified to minimize
the effect of known shunt infection risk factors on the findings. Antibacterial shunt components
were not used. The primary outcome measure was the incidence of shunt infection within 6
months of surgery. RESULTS: The shunt infection rate in the study group was 2 (4.3%) of 46
procedures and 8 (21%) of 38 procedures in the control group (p = 0.038). There were no
statistically significant differences in shunt infection risk factors between the groups (procedure
type and time, age < 6 months, weight < 4 kg, recent history of shunt infection). No suture-
related adverse events were reported in either group. CONCLUSIONS: These results support the
suggestion that the use of AMS for CSF shunt surgery wound closure is safe, effective, and may
be associated with a reduced risk of postoperative shunt infection. A larger randomized
controlled trial is needed to confirm this association.




LYHT -MHPEKLLNA

BAPUAHTbBI MOBEAEHUNA XUPYPIA

> Ab-Tepanua 6e3 yaaneHuma WyHTa
> 3KCTepHanMsauma WwyHTta + Ab-tepanua
> yaaneHue wyHta (HBA) + Ab-tepanus

> nepeycrtaHOBKa WYHTa + Ab-Tepanua



JNEHEHWE

> YpaneHue WyHTa - rapaHTUA ycnexa B 1Ie4EeHUU LLIYHT-
MHEeKUNN

James H.E., Walsh J.W., Wilson H.D., Connor J.D.,
Bean J.R., Tibbs P.A. Prospective randomized

study of therapy in cerebrospinal fluid shunt
infection. Neurosurgery 1980; 7: 459-463.



MEPCNEKTUBDI

CHUWXKEHUE HACTOTbI WWYHT-UMHOERKLUNN

> BHeApeHWe U, BbICOKasA NMPUBEPIKEHHOCTD K
cobnto4eHNto NPOTOKONA onepaunmn

> pa3paboTKa HOBbIX MaTeEPNANIOB, CHUXKEHUE CTOMMOCTHU
cywecTteyowmnx Ab-mmnperHMpoBaHHbIX LWWYHTOB
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M.S.Tumber et al. Management of CSF shunt infection. 2014
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