Infection in the neurologic patient

Cheol-In Kang

Division of Infectious Diseases, Samsung Medical Center, Sungkyunkwan University School of Medicine

SEH Arg2| oA

SAH X2 YE

1) Decide whether the patient has a bacterial
infection

2) Make a reasonable statistical guess as to the
possible pathogens

3) Be aware of the antibiotic susceptibility patterns
in your hospital and community

4) Take into consideration important host factors

UM NEE AT HEE T

1. ZHE &20= ofzp
0l njgEL 2R
3. gxte] 38EE?

L

Case 1
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* Parkinson's disease2 Y@ S0l 794 &
At ghxt
Indwelling urinary catheter
« U/A: leukocyte esterase (+)
WBC: many/HPF
Urine culture: E. coli > 105/ml
Fever (-), abdominal pain (-)
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Asymptomatic bacteriuria
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Case 2

« G2 90 Q= 544 Of AthAL

- 3% x“t’ E| A5t dysuria, frequency,
urgency

* No fever

« No flank pain

* No nausea

U/A: leukocyte esterase (+)

WBC: many/HPF

Acute cystitis

SHO| Lxp| 2

Hﬂhaf J-a% %Iﬁ:. ”ﬂ'—l llt'li’h: Ol‘gﬂuﬂ iﬂi
#4828

CH7H = SWH x=zof Eal 23

A 21X e FR UROM &+ € 2 H4FR2
4 SHE Y

+ SY0| A&kl 39 HY 2EUS AE
|

Antimicrobial susceptibility of E. coli from community-
acquired cystits
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. Kim B el al, Infact Chemother 2012; 44:269-74
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* Fluoroquinolone « Nitrofurantoin
+ Fosfomycin * TMP-SMX
* Beta-lactam * Fosfomycin

+ Pivmecillinam

In vitro activity of fosfomycin against E. coli isolated
from urine and blood

Antimicrobial resistances among 307 £, coli isolates”

Antimicrobials Ti%) R (%) MIC imgL)
MIC:q (mg/L)  MICq, (mg/L)
[ Fosfomycin it 03 J4 16
Ciprofloxacin 1.3 0.3 0.06235 =32
Ampicillin 39 69,7 =H4 =64
Amoxicillin- 32.6 332 16/ 3216
clavulanate
Imipenem 0 { 0.125 0.125
Gentamicin 10.4 228 4 =6
Trimethoprim 430 0.5/9.5 =64/1216
sulfamethoxazole
Amikacin 9.4 26 8 32

tKSuiaI. Diag Migrob Infect Dis 2007, 58:111-115
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Antimicrobial susceptibility of E. coli isolates from
: Case 3
community-UTI
_ Resistance rates (%) « B4 AUSHAH 454 Of A} 2HA}
CP-Rn=768)  CP-5n=270) Pyalus « 32 M, dysuria, frequency g4
M 0 397 P
:l g - ggg; « 1Y M, fever, nausea, vomiting, Lt. flank
FEP 858 0 0 pain ‘2
™D 8.21 1.48 o + Lt. CVAT (+)
SMX 55.26 21,85 0
FM, fostarmyein, CIF, cproficsacn; FEP. cxfanime; TMO, temaciing NI ritrafraniaie; SMY, Trimethoprim- sufamethoxazols
B Seo MR ef al JKMS 2014; 29:1178-81 B
G Antimicrobial susceptibility of E. coli from
Acutapyelonophritis uncomplicated APN
Number
CHRE Y S 3HEUE Antibiotics Nonsusceptible Susceptible Towml % Susceptibility
o 2R S0 oZto| CVATE Ehtet ZE0MSE d2tet 1 AMK 3 457 660 99,5
HE0 0|27\ 70X] Yo Y2 ohY AMP 416 244 660 37
. QHISE HAE A BH & B Al ATM M 551 585 94.2
%T‘EH ﬁc}! %IQI-E 12 i@ x—i E’éfie 8 CAZ 3 499 530 947
« BHO| HOE AL ATE YU KB Tt CEF 98 518 6l6 841
+ Z4H0| A% A2 iv antibiotics £0] [cr 105 555 660 841 )
: : ; CRO 27 562 580 954
- ciprofloxacin 200-400 mg iv ql 12h FSBL 1{1 167 97 a4
- 3M|CH cephalosporin (cefotaxime, ceftizoxime, ceftriaxone ) FEP 36 a18 654 945
S AT ide | it ol i GEN 169 491 660 744
in::‘noglyc:sndf Aw [a:r:il:acm, gsntamlcrn. lobramycm; . SAM 24 303 3 571
c S EE R Ul e B8 SUMHE HENM B 714Y SXT 213 436 649 67.2
X= TOB 149 484 33 765
TZP 17 585 602 97.2
. [ B . Shin J et al, M\eooﬂfug Resist 2012 18:169-75
=24 AAUH EaH X5 Case 4
« B4 BPHIZE UAE 844 GX} 2HA
b | x| %l I "
=L x| & IDSA X| & « 29 MEE A|ZHEl 20} disorientation
. . . N TAR 23A0 LY
» Ciprofloxacin » Ciprofloxacin "'OTH oo Onﬂ xﬂf e g ol X
+ Ceftriaxone or + Ceftriaxone or * 3 HHUleS A Tays R0 2d H

’ ’ HE Hg OX XsE D0l LE 7| Al
=3 = g 5 =22 T 3= ’ a1} =
AGiv = AGiv = &t91o0f 0|3 disorientation 0] St
« L SHA| V/ISE &2t 80/50 mmHg, &
4 30/min, S48 100/min, X2 38.5'C

ciprofloxacin PO ciprofloxacin PO
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Case 5

* Neurogenic bladder 2 cystostomyE 7}X| 10 2= 674 &
P E-IrA

- 22 MEE YA, ¢ U

+ U/A: pyuria(+)

+ Ciprofloxacin iv £0 = 2|2

- UE XS0 A8 EiY HA ETtE. coli B{Y
-zt M Z4=4d: cefotaxime-R, ciprofloxacin-R, ESBL(+)

ESBLAY 1S40 o3t 2.2 2%

+ ESBL: extended-spectrum beta-lactamase
» B E cephalosporind]| L4
« AT 49 TMP/SMX, ciprofloxacin £0{ 75
5549
- Imipenem 500 mg iv q 6h
- Meropenem 1g iv q 8h
- Doripenem 500 mg iv q 8h
- Ertapenem 1g iv q 24h

Recommendations for UTI due to ESBL-producers

Oral therapy IV therapy

+ Fosfomycin + Ertapenem
= Nitrofurantoin . Mefopenem, imipenem,
+ Amoxicillin/clavulanate doripenem

+ Aminoglycosides
+ Piperacillintazobactam

+ Ciprofloxacin or
bactrim

XYAEE S el =t el

» Most important, 27-69%

» Chiamydophila preurmoniae, 7.1-13.2%

. iﬁfoneﬂa preumoniae, 0.5-3%

* Influenza

* RSV

* Parainfluenza
» Adenovirus
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oM B2 E S. pneumogae TFEES BUH E

WimSHetal KimTetal KimSHetal LeeSetal Torumbuney
Stialy pericel 2008~2005 1957~2008°  2013~2015 1996~2008  2012~2014
Ho. af isalates e 08 805 386 BS
Antimicrobial agents

Haemophilus influenzae L4 &

Penicillin 0.3% 34% B3% 36% 35%

Amciicillinclavianate * ) 18.7% = 24%

Coftrianone 15% 0.5% 7.8% 10.4% 8.2%

Erythromycin T71.7% > B0.9% T4.9% B1.2%
Asithromygin . 73.4% - - 8B
Levaflaxacin 6% 1.5% 5.2% 0.8% B2%

Maoxifioxacin 0.9% 1.0%

Clindamycin B8.2% 2 68.2% &7.1%

|

B-lactamase A4 0f 2|3t ampicillin L4

Ampicillin : 55-60%

Cefuroxime : 23%

Cefaclor : 17-41%

Cefixime : 10.9%
Amoxicillin/clavulanate : 10.4-13.5%
Clarithromycin : 18.7-25.8%
Levofloxacin : 0—1.3%

Baa &, et al Antimicroh Agants Chamother 2010 B4: 65-T1
.-IS. &ta Ansmicrob Agents Chemather 2007; 51: 453-60,
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HHE g MK 2 Blactam E & respiratory
fluoroguinolone A& & AEEICHaH 42 ke And= 2%

AMS UM T 5 Gl= A 20| = respiratory
fluoroquinolone®| AE X ALE & H[TICHaH4+ w8, 32
i)

:-.B~Iactarn CH=0| B-lactam + macrolidet]| H|8| X2 Z 247t Doy 4| K|
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- B-lactam + macrolide= H|H 3 B H0] o4&l H20f ghef 2

- Respiratory fluoroquincloned| M AHE 243 H#FHE 20(7|
O 20 K| AL2| 2 S T HO| M Zsh0| ChE M7 HHO2 20159
2 Y 24 FIE0] XA LD AWF 2| fluoroguinclone LiH & 01718 2
|
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B-lactam: amoxicillin, amoxicillin-
clavulanate, cefditoren, cefpodoxime

Atypical pathogen0j CH3H #st@ 2 17
& [} macrolide 3=7} 112{: azithromycin,
clarithromycin, erythromycin, roxithromycin

Respiratory fluoroguinolone: gemifloxacin,
levofloxacin, moxifloxacin

Amoxicillin/clavulanate vs Ampicillin/sulbactam

* 35 Es20| ES * 375 mg (250-125) &3

* 1:4 - 500mg/125mg A
(Augmentin) _

« 1:7 - 875mg/125mg « DB IVRO IS (39
(Augmex-duo) iv g 6h)

* A At £ clavulanate 5 5SS HYESUMIVA
AE =

+1.2givqgBh

]

Fluoroquinolones

14| CH

- Nalidixic acid, cinofloxacin

2M|TH

- Ciprofloxacin, ofloxacin

SHOH: B Y S HIZT 1A 25
(respiratory quinolone)

- Levofloxacin

AM|CH: Dot E 2ol Cheh 2ok 2%t
- Moxifloxacin, Gemifloxacin
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+ B-lactam B4l H| EE = respiratory
fluoroguinolone &t XS CHEE O E A%
SICH27+E 255, AU E: oY)

B-lactam 244 &) 2F macrolide SHAIH| 2|
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* B-lactam: amoxicillin/clavulanic acid,
ampicillin/sulbactam, cefotaxime,
ceftriaxone

Respiratory fluoroguinolone: gemifloxacin,
levofloxacin, moxifloxacin

* 27|10 YROE FH
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HAP/VAP EZ 3t ghHdiH| x|g2| 1ol

+ Wdmo| Aol Ao 2t fowE LYt

O] E L} (e.g. colonization) > AEA X520 o|&

=87| Hoi|lM #0| Liote gl Qhtete 1
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“Hit hard, hit early!", but, increasing multidrug

resistance, carbapenem resistance

o2 FOE s L2 3, CPA 0|2 A& E
Ct > AHMIEA| 2 H?

| f

Recent CPG, IDSA/ATS 2016 (2005 X| £l 7} H| @)

+ Healthcare-associated pneumonia 7l| g AHA|
AN AN 2- 0 2 g g L
oo HEE nHE A AX

« Severity O] 1124

S| LA risk factor =3}

Early-onset, late-onset 2t 7t fsl| &

B2 AR(TY X R)E AT

Antibiotics de-escalation 2 A%

0

L] f

Risk factors for multidrug-resistant pathogens

FRisk factors for MDR VAP
Prior intravenous antiblotic use within 50d
Septic shock at time of VAP
ARDS preceding VAP
Five of maore days of PrOE 10 The of Vap

Acute renal replacemant therapy pror to VAP onset
Risk tactors for MOR HAP

Prioe intravenous antibiotic use within 90d
Risk factors for MRSA VAPHAP

Prige intravenous antiblotic use within 80 d
Risk factors for MDR Pseudomonas VAPIHAP

Prioe intravenous antibiotic use within 90d

Abbreviations: ARDS, scute respiratory distress syndrome: HAP, hospitab
prsumonsa; MDA, multidug maistant. MRSA, methicifinresstant Staphyococcus aumy
VAP, vantiaiorassocatad preumona

| f

Suggested empiric treatment options for VAP

A. Gram-Positive Antibiatics With B. Gram-Megative Antibiotics With
MASA Activity Antipseudomonal Activity: f-Lactam-Based Agents
Glycopentides® Antipseudomional penicilins”

Vancomygin 16 mofkg W g8-12h Piperacilin-zobactam 4.5 g IV qén®

[consider & loading dose of 25-30
mafkg = 1 for sevems iliness)

CR oR
Dxazolidinones Cephalosporing”
Linezold 800 mg IV q12h Cefepime 2. IV qBh
Ceftandime 29 IV g8h
OR
Carbapengrris”

Imipenem 500 mg IV géa*
Maropenem 1g IV g8h

OR

Monobactams'
Aztreanam 2 g IV gBh

[ : i
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For double antipseudomonal/Gram-negative coverage

With A
NonH-Lectam-Based Agents

Flugroquinaiones
Ciprofioxacn 400 mg IV gBh
Levolioxacn 750 mg IV a24h

OR

Aminoghycosides™
Amikacin 15-20 makg IV g24h
Gamamicin 5-7 mafkg IV g24h
Tobrarmyein 57 mafky IV a24h

OR

Polyrmying®*
Caoligtin & mghkg IV x 1 {loading doss) followed by 2.5
mgx (1.5 x CrCl + 30} IV g12h (mestenance dose) [136]
Patymiyn B 2,5-3.0 mg/kgid divided n 2 daly IV doses

For empirical antimicrobial therapy of HAP (non-VAP)

+ Not at high risk of mortality and no factors
increasing the likelihood of MRSA

* Not at high risk of mortality but with factors
increasing the likelihood of MRSA

High risk of mortality or receipt of intravenous
antibiotics during the prior 80 days

Recommended initial empiric antibiotics therapy for
HAP

Mot at High Risk of Mortality® and no
Factors Increasing the Likelihood of
MR SJ»\P 0

Ona of the following
Pperacillntazobactam® 4.5 g IV gBh
OR

Cetepeme” 2.9 IV qBh

OR

Levofioxacin 750 ma IV daily

Imspenem” 500 mg IV gbh
Meropenam® 1 g IV qBh

HAPIVAP7} o[ AlS! ) Of ZHH SMHE ARE HQU7}?

1. MRSAS} P aeruginosa?} target (Recommend)
: MDR risk factor?} S1HLE MRSA = 10-20% 2 MRSAE target

2. MRSAX| 2= vancomycin E+4= linezolid 2 (recommend)

3. Piperacillin/tazobactam, cefepime, levofloxacin, imipenem,
meropenem = £ MSSA coverage?} 7hs(suggest)

4. MDR risk factor?} 97{L} IF-S M LY40| > 10% class?} C}
£ 2 anti-pseudomonal antibioticE A2 (suggest)

5. 40 siH0| 2HE| B 1 anti-pseudomonal antibiotic{suggest)

6. C}E K| 7+ AL 7Hs 851 aminoglycosideL | colisting |2t 24

{suggest)

HAR with a high risk for mortality {(mechanical ventilation or shock)H| A
combination therapy 2 1

CNS infections

+ Acute meningitis

* Brain abscess

+ Subdural empyema
+ Epidural abscess

» Encephalitis

Common causes of meningitis worldwide

Bacteria

The three most important Enterovinises:
causes: Echovinmis
Neisseria meningitidis Comackic vinses & snd
Stroptococcus pneumonias pulioirus

Haemaophilus influenzae Herpies yimiser

Herpes simplex virs 1 snd 2

As o complication of mumps
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CSF analysis

Acute bacterial | Tuberculosis: | Viral meningitis
meningitis Jencephalitis
Clear

Turbidity Turbid,claudy  Clear, turbid Clear
Opening Pressure =180 =180 »180 180¢
(mmH,0)

WBE (cellimma3) 1000-10,000 25-500° 5-1000 05

Neutopn (4 oo NSO o5
Protein (mgidl) >80 50 <100 15-50
Glucose(mg/dl) <45 <45 45-81 4581

CSF/Blood glucose =03 <05 =05 06

e

. Fractice ideline, infect Chemmother SHTEAEIED Is;m

Empirical antimicrobial therapy in adults with
community-acquired bacterial meningitis

Prodisposing

Factor Common Bacterial Pathogen Antimicrablal Therapy
Age
16-50yr Meisseria A in plua 3 third-generation cephalo-
sporintf
=50yr 5 preumaniae, N, memngitidis, [aferia manocy.  Vancomycin plus 2 third-generation cephalo
togenes, aerobic gram-negative bacill sponn plas ampiciling
Presence ofarisk & iae, L eog: Vancomrycin plus & thind-generstion cephalo-
factar§ influenzar sponin plus ampicilleny

. W EngrJ Med 2006; 354:44-53 |

Hho| 2 A4 281¢]

+ CHE & 0| coxsackievirus, echovirus & 2 HH0] 2| 2 (Enterovirus) 0 of3) 24

oo ECECPNEe
- AE4 MET F7}(Z7]0] < poly-dominant &  813)
ol
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Pathogenesis of Brain Abscess

* Direct spread from middle ear, frontal
sinus, or dental infection

* Hematogenous spread from chronic
infections, endocarditis, or bacteremia

- multiple abscesses at the gray-white
matter junction

u i [ i
Causes of Brain Abscess Empirical antibiotics for brain abscess
+ Anaerobes from mouth flora or sinus « Community infection
* Aerobic G(+) cocci : ceftriaxone + metronidazole
- Streptococei
- Staphylococci
i * WS T} olusle Cluy sYOIL £ &
+ Possibilities in the immunocompromised host doz ot 59
- Toxoplasmosis :nafcillin O|Lt vancomycin =7} 12{(S. aureus)
- Nocardia
- Aspergillus, Cryptococcus neoformans o AZQITIE Al & YIS =0
y ; : MRSA @} P. aeruginosa & 112{8}| vancomycin
Cysticercosis 1t ceftazidime or cefepime 2 S0
E f = i f

80

Astarial - 2ol -

i

CHEHIEDES] 2020 KSR}



A0 FH0M ZY Tt

Subdural empyema and epidural abscess Viral encephalitis

Medical emergency

Herpes encephalitis: HSV-1

Combined medical and surgical approach »
Japanese encephalitis

Surgery (i.e. drainage) needed because
antimicrobial agents alone do not reliably g WWest Nile encephalitis 1
sterilize the empyema |

Cultures of purulent material

Management of encephalitis

= Treat acyclovir for possible HSV-1
infection

= Supportive care (fever, seizure control,...)
+ Prevention

- Japanese encephalitis vaccine

- Mosquito bite
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