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ARTICLE INFO ABSTRACT

Keywords: Central nervous system infections can be complications of neurosurgical procedures or can occur spontaneously,
Intrathecal and occasionally lead to devastating neurological complications, increased rate of mortality, and lengthier stays
Intraventricular in the hospital, subsequently increasing costs. The use of intrathecal antibiotics to bypass the blood brain barrier
A“tiPiOFi?s and provide effective concentrations to the central nervous system has been described as an adjunct treatment
\I\f:;:it;fns option. However, the regimens of antibiotics utilized intrathecally have not been standardized. Our review of the
Review literature included all articles from MEDLINE/PubMed and Ovid from inception to 2017 and after removing

duplicates and checking for relevancy, the final number of articles yielded was 200. This review summarizes the
use of antibiotics intrathecally to treat CNS infections, the dosages, therapeutic efficacies, and highlights sig-
nificant side effects. The current rates of mortality in patients suffering from CNS infections is high, thus in-
trathecal antibiotic therapy should be considered as a potential therapeutic strategy in this patient population.
Multiple antibiotics have demonstrated safety and efficacy when used intrathecally, and further studies, in-
cluding clinical trials, need to be performed to elucidate their full therapeutic potential and outline proper

dosing regimens.

1. Introduction

Central nervous system (CNS) infections can be complications of
neurosurgical procedures or occur spontaneously, and occasionally lead
to devastating neurological complications, increased rate of mortality,
and lengthier stays in the hospital, subsequently increasing costs [1-3].
Previously reported rates of CNS infections [4-6] depend on interven-
tion type, such as craniotomy and drain placement, and can occur in up
to 8.6% of patients undergoing a neurosurgical procedure [4]. These
infections are complex in nature because bacteria are becoming in-
creasingly resistant to the most common antibiotic therapies [7]. An-
other challenge when treating CNS infections with intravenous anti-
biotics is the difficulty of attaining an effective antibiotic concentration
within the CNS, as the blood brain barrier (BBB) decreases antibiotic
therapy from reaching the desired destination [8]. These factors pre-
cipitate high mortality rates of CNS infections. In an attempt to reach
effective therapeutic levels within the CNS, the following approaches
are utilized: increased dosages of antibiotics with low systemic toxicity,
lipophilic antibiotics, antibiotics with small molecular weights, and
antibiotics which bind less to plasma proteins, all of which cross the
blood brain barrier more effectively [9]. Even with these strategies,
adequate drug concentrations within the CNS are difficult to attain,

especially without significant systemic toxicity. This has led to in-
creased utilization of intrathecal antibiotics to effectively treat CNS
infections, bypassing the blood brain barrier [10,11]. Intrathecal (IT)/
intraventricular (IVT) antibiotic therapy can be performed through
Ommaya reservoir placement, ventriculostomies, lumbar punctures, or
lumbar drains. Ommaya placement is used to treat neoplastic me-
ningitis, without significant surgical morbidity or mortality [12], sug-
gesting this technique may be safe and feasible for administering an-
tibiotics. Intrathecal antibiotic therapy has not been standardized,
which complicates the standard of care for patients with CNS infections
[8]. Without a standardized protocol for the treatment of CNS infection
with intraventricular antibiotics, this review aims to summarize anti-
biotics used intrathecally to treat CNS infections, the dosages, and
therapeutic efficacies.

2. Methods
2.1. Study selection
Our review of the literature included all articles from MEDLINE/

PubMed and Ovid from inception to 2017. Search terms included
combinations of "intrathecal" OR ‘"intraventricular" OR "IVT" AND

* Corresponding author at: Department of Neurosurgery, Penn State Hershey Medical Center, Hershey, PA 17033, United States.

E-mail address: omrowczynski@pennstatehealth.psu.edu (O.D. Mrowczynski).

https://doi.org/10.1016/j.clineuro.2018.05.007

Received 2 December 2017; Received in revised form 12 March 2018; Accepted 10 May 2018

Available online 17 May 2018
0303-8467/ © 2018 Elsevier B.V. All rights reserved.


http://www.sciencedirect.com/science/journal/03038467
https://www.elsevier.com/locate/clineuro
https://doi.org/10.1016/j.clineuro.2018.05.007
https://doi.org/10.1016/j.clineuro.2018.05.007
mailto:omrowczynski@pennstatehealth.psu.edu
https://doi.org/10.1016/j.clineuro.2018.05.007
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clineuro.2018.05.007&domain=pdf

Clinical Neurology and Neurosurgery 170 (2018) 140-158

O.D. Mrowczynski et al.

pajou duou PaIB3[d UOTId?JUI JUSnRd skep } 10§ Aep/Sw Q1 wmay1a( WnLa1IPqIULIo) 1 $661 [ ‘Uaspnuy
9002
pajou suou PpaI1es]d UOnIRJUI Juaned Kep/8urQ1 SIDIIDS S1122020.423U 1 'y ‘oduredQ-eaeN
pajou duou PaIB3[d UOTId?JUI JuSRd Aep/8wio1 VSUIN 1 1102 ") ‘030D
uoTIdRJUT 0) paqumddns Jusned suo pue ‘Osuodsar aanisod
Ppajou auou ' )M sjuanjed £ ‘Gduetead 4s) a319[dwod yim sjuaned 9 Kep 12d 201M) Sw QT sa1dads ardnny v1 GI0T ) ‘uayD
SUOIS[NAUO0D Ou ‘9suodsal wa)ls urerq
A10)1pne TeULIOUqR YIIM sjuaned ¢ wsuesIo 3y Jo dueILIP S0 919[dwod pey sjusned 11 Aep/3ur 0z 10 01 ‘S sarads apdnmy 1 GI0Z 'N ‘eSeunsiepy
ULOBNIWE [HIM UOIIRUIqUIOD
pajou suou dn mof[oJ yauow e paIed[d jusned ur upAwoduea Aep/3w gg S192020poYyY 1 G10Z ") 991
pajou suou wsiuedIo jo sdueres)d pey syusned [Ty skep GI-T 10J Y8p—gT 10Ad3 Sw Q] sarads apdnmy i 9102 "d ‘edod
Eliiis]
uonda(ur SUIMO[S I9)Je Pasead YITYM Juofe AJ 03 paredwod []/A] UONBUIQUIOD [IIM pajean)
UOTIBILLIT 1001 SAISU pey sjuaned ¢ dnoi8 ur 19119q 219M AISA0DDI JO JWIT) PUE d)el AI9A0IY 49 £19A9 NY00S sarads apdnmp (13 910Z "X ‘oeg
skep
pajou auou PaIes[> UONIJJUI Juaned € 10J Aep 1910 L1949 Aep/Swr Q] SDIIDY $T122020497UT 1 910T "1 ‘[o¥ed
suondayur padofoasp dnoid uondayul
pajou suou 101UO0D 3] UT %6 [T pue dnoid urAwodueA 3y} Ul %/C 10J sixejAydouid se Aep/3ur Q1 SUON 292 4102 9 ‘nyg
pajou auou asuodsa1 Juauneas) poon sAep G1 10J Aep/3wigl pondasoduruaw DISUDIGDZIT 1 9107 ‘g ‘uewos
spimoLnuaA padopasp
S[01UOD 3} JO JTey JSowe S[IYm suondajur padofaasp uonoajur 10y sixejAydoid €002
pajou auou sixe[Aydoid upAwoouea ] yam syuanjed oY) Jo auoN  se sAep QT uey) ss9 1oj Aep/Sur Q[ QUON LT ‘A ‘BIIRD-SITRIOIN
pajou auou sAep {-¢ 19)Je pa1ea[d 4SD Aep/3wi o1 sa10ads sn22020)Aydp1s [1}8 €002 'd ‘19[snejd
I9)Jea1ay) uondvjuLIadns
pajou auou 19]98q0I2)UL JO paIp Jusned JNq paIes[d UONIAJUI Jusned skep T 10j Aep/3ur og SN $1N92020)AYdpIS 1 1861 "d ‘Sunox
pajou suou wsiuedIo jo duered)d pey syuaned [y Aep 1 1se?] Je 10] Aep/3w QL VSUIN € 1661 'd ‘Id[snejd
URIWEIUSS UONBUIqUIODd )M apowmaud pJja1sqary pue
pajou sauou parp juaned INq YIUOW SUO UT PAILI[D UONIJUI Jusned  sAep g/SwiQT 01 umop ‘Aep/Swgg 702 DIYILIYIST 9DIDO]D 4919DQOIIUT ‘SIDIIDS $11990201d0.0S 1 8861 D 10s99y
pajou auou wisTue310 Jo adueIRd[d pey sjuaned [y skep 61—G 10J Aep/3u1 g 1920001d2.0s 199020]Aydp1S ST /861 " ‘QuiAems
pajou suou QoueIed 4SO pey syusned jo 9,08 skep gg—¢ 10j Aep/3ui 0g Sna.np sN22020)Aydpis ‘Sn22020.427u2 19030)AYdpIS o1 861 "¥ ‘uolskeq
pajou auou PaIB3[d UOTIdRJUI JuSRd Kep auo 10y 3w G/0°0 suap1da sn22020)Aydois 1 1861 "D ‘pue[IRYING
pajou suou PaI1e3[d UOMddJUI Juaned sfep g1 10j Aep/3ur g suLRp1da sN22020)AYydpIS 1 £00T ‘IN ‘©qemds
pajou suou PpaI1es[d UOnIRJUI Juaned sfep 1g 10j Aep/3w 0g—g VSYIN 1 S00Z °d ‘poury
SMSuDs s192001d2.3S “SaUID WNLIIIDQIUOIAO ST12I0I04IUD
pajou suou PpaI1es]d a19m suonddjur sjuaned jo 9499 sfep gg—¢ 10J Aep/3ur g 10 01 ‘S ‘STaUnp $1192020]AYdp1S “$n22020]AYdDIS 241ID32U 25DINSDOD 9% /86T ¥ ‘uoiskeq
Yoam 1 10y Aep/3w Q1
pajou auou paIead uondajur Juened  £q pamof|oj syeam g 10j Aep/3ur 0g soua8oifoouow pLIISIT 1 2661 'S ‘spreyory
pajou suou PaIB3d UOTId™JUT JUSRd skep T 10j Aep/3ur g SIDIIDJ SNII02043UT 1 2002 'S ‘Ueqezd
pajou suou 9SEISIP 0] PaquUINIINS JuaNed skep G1 10J Aep/3wiQl SN2ND $1N22020]AYdDIS 1 €861 ‘[ ‘Okorry
Apixo], asuodsay uoneINp pue 3soq wsuediQ  syuaned # Apms
UDAWOIURA
1 ?1qelL

141



Download English Version:

https://daneshyari.com/en/article/8681745

Download Persian Version:

https://daneshyari.com/article/8681745

Daneshyari.com


https://daneshyari.com/en/article/8681745
https://daneshyari.com/article/8681745
https://daneshyari.com

