& . 17th Congress of the
~ International Society for Peritoneal Dialysis
VANCOUVER, CANADA | MAY 5-8, 2018

Anti- Microbial Prescription
and Resistance in PD

Dr. CC Szeto
Department of Medicine & Therapeutics
The Chinese University of Hong Kong




' International Society for Peritoneal Dialysis
VANCOUVER + CANADA |  MAY S -8, 2018

Disclaimer

* Baxter Healthcare: research grant and consultancy

* Fresenius Medical Care: research support

* Pfizer: indirect funding support




Antibiotic resistance is common...

* from 2002 to 2011, 211 patients with 303 peritonitis episodes

Enterobacteriaceae Acinetobacter species Pseudomonas aeruginosa

Antibiotics (n=46) (n=17) (n=26)
Ceftraxione 25 (54.3%) 11 (64.7%) NT
Ceftazidime 25 (54.3%) 14 (82.3%) 6 (23.1%)
Ampicillin-sulbactam NT 5(29.4%) NT
Carbapenem (Imipenem/Meropenem) 0 (0.0%) 4 (23.5%) 3 (11.5%)
Amikacin 6 (13%) 8 (47%) 9 (34.6%)
Ciprofloxacin 35 (76.1%) 5(29.4%) 6 (23.1%)
Piperacillin-tazobactum 15 (32.6%) 4 (23.5%) 9 (34.6%)
Tobramycin NT NT 10 (38.5%)

Prasad KN, et al.
Perit Dial Int 2014, 34(2):188-194.



... and the prevalence is increasing

* 539 peritonitis episodes between
2005 and 2014 from a regional
hospital of Canada

2005-2014 1991-1998°
# %S # %S
Gram-negative bacteria

E. coli
Cefazolin® 37 89.2% 36 86.1%
Tobramycin 31 96.8% 36 97.2%
Ciprofloxacin 37 75.7% 36 97.2%
Tmp-smx 27 85.2% 36 91.7%

Klebsiella spp.
Cefazolin® 38 86.8% - -
Tobramycin 36 100% - -
Ciprofloxacin 38 97.4% - -
Tmp-smx 38 97.4% - -

Sheryl A. Zelenitsky, et al. Perit Dial Int 2017; 37(2):170-176.

2005-2014 1991-1998*
= %S # % S
Gram-positive bacteria
5. epidermidis
Oxacillin/methicillin® 136  43.4% 148  50.7%
Tmp-smx 136 72.1% 148 T71.6%
Other coagulase-negative
staphylococci®
Oxacillin/methicillin® 49  79.6% - -
Tmp-smx 50  92.0% - -
5. aureus
Oxacillin/methicillin 45  88.9% 95  97.9%
Tmp-smx 45 100% 05  96.8%
Viridans group streptococa
Penicillin 57  6B.4% - -
E. foecalis
Ampicillin 22  95.5% - -
Vancomycin 22 100% - -
Other Enterococcus spp.
Ampicillin 16 31.3% - -
Vancomycin 16 93.8% - -



Resistant organisms of particular concern

* gram positive
— MRSA
— VRE

* gram negative
— ESBL
— MDRA / MDRPA
— CRE / CRAB / CRPA
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Infection Control Branch, Centre for Health Protection
& Task Force on Infection Control, Hospital Authority 2009.




Resistance is a major cause of poor outcome
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Methicillin resistance: CNSS is the problem

* single university center at Brazil
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Wide variation in prevalence
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Implication on the choice of empirical coverage

e from 2005 to 2009
* 164 patients with 196 episodes of peritonitis
* CNSS: 40% prevalence of methicillin resistance

Episodes CEF + CTZ® VAN + CTZc CFLd VAN + CFL®
adults (n=117)° 68 93 54 91
children (n=22) 68 91 50 86
overall (n=139) 68 93 53 90

Persy B, et al. Acta Clinica Belgica, 2013; 68-1



Vancomycin-resistant enterococci

* 1.4% of all enterococci isolates in Hong Kong

 E. faecium (cf. E. faecalis)

— more likely resistant to ampicillin
— 90% of VRE worldwide

e pathogenic factors

— most common source of transmission: hands of health care workers
— extensive use of antibiotics, esp. cephalosporins, enriches enterococci
— patient factors, e.g. comorbidity, immunosuppression, prolonged stay

CICO Biweekly Update Jan 2014



VRE in PD

* 166 PD patients screened between
2013 and 2014

28 patients (16.9%) VRE positive
* independent risk factors of VRE
carriage

— contact

— vancomycin use in past 3 months
—old age : > >

Days of follow up
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i no VRE
VRE
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0.4

0.2

©
]

peritonitis-free survival

* VRE carriers had significantly

longer hospitalization
Yeung CS, et al. Perit Dial Int 2017; 37(5):556-561




Options of treatment

» daptomycin (LD 100 mg/L, MD 20 mg/L) + aminoglycoside

* quinupristin / dalfopristin:
25 mg/L in alternate exchange plus 500 mg i.v. twice daily

* linezolid: 600 mg BD i.v. or oral (not stable in PD solution)

e tigecycline: 100 mg i.v. loading, then 50 mg q12h
— stable in PDF but no IP dosing recommended
* high dose ampicillin (MD 125 mg/L ?) + aminoglycoside
— cf. amoxicillin (MD 150 mg/L ?)
Antony S, et al. Dial Transplant 2008; 37: 30.

Ma TK, et al. Clin Kidney J. 2016 Aug;9(4):616-23.
Li PK, et al. Perit Dial Int. 2016 Sep 10;36(5):481-508.



Ampicillin: a special case
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Oral amoxicillin ?

* 105 episodes of enterococcal peritonitis in 20 years

* 43 (41.0%) were treated with oral amoxicillin

* 62 (59.0%) with IP vancomycin

oral amoxicillin | IP vancomycin |P value
primary response 76.4% 85.5% p=0.3
complete cure 55.8% 54.8% p=0.8

Szeto CC, etal. Kidney Blood Press Res. 2017;42(5):837-843.




Extended-spectrum beta-lactamase

e plasmid-encoded B-lactamases (e.g., TEM-1, TEM-2, and SHV-1)

* hydrolyze extended-spectrum cephalosporins

 plasmids responsible for ESBL production frequently carry genes
encoding resistance to other drug classes (e.g. aminoglycosides)

* treatment: carbapenems
NB. isolated ertapenem resistance reported



Linkage of antimicrobial resistance

Efflux pumps

resistance to B-lactam
antibiotics, macrolides,
tetracyclines, tigecycline,
aminoglycosides, and
certain antiseptics

Beta lactamases

e.g. carbapenem:
Ambler class D
oxacillinases

Ambler class B metallo-
beta-lactamases

L. Silvia Munoz-Price, et al. Multiple cassettes of
N Engl J Med 2008;358:1271-81. resistance genes




Peritonitis caused by ESBL species

E. coli peritonitis
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Carbapenems: some remarks

imipenem / cilastin meropenem ertapenem
ISPD guideline IP P i.v. only
(intermittent and (intermittent
continuous dosing) dosing only)
preferred route continuous IP intermittent IP AV

isolated resistance

rare

rare

more common

neurotoxicity™*

common

uncommon

uncommon

*even after dosage adjustment due to prolonged administration; note further dosage adjustment in
case of conversion to temporary HD




From ESBL to carbapenemase

Ambler classification * before 2000, most cases due to
class A (ESBL) or class C (Amp C)
(B tactamases) * KPC: first carbapenemase (class

A) in Klebsiella pneumoniae
reported in 2001

e VIM: first metallo-beta

Clasjs. A Claz=z B [/_ Clazs C Clazz D ] . )
Qzermen (metallo) \_(serine) / \_(serine) lactamase (class B) isolated in
ESBL Amp C Enterobacteriaceae in 2001

* NDM: class B gene spreading
L/;E'L:-bﬂlﬂiiéi El:j. {:zubclas-ss EE_) f:_:s-uhclaaa. ES-_)I from south Asia since 2008

metallo-beta-lactamases

Hall BG, et al. J Antimicrobial Chemotherapy 55(6):1050-1



Carbapenem-resistant enterobacteriaceae
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Multidrug resistance (MDR): a confusing term

 usual definition: resistance to representative agents from at least 3
antibiotic classes, including aminoglycosides, antipseudomonal
penicillins, carbapenems, cephalosporins and fluoroquinolones

e official definition in HK: resistant to all 18 agents of 4 antibiotic
classes (fluoroquinolones, aminoglycosides, cephalosporins, and
beta-lactam/beta-lactamase inhibitor combinations); resistance to
carbapenems is not considered in the definition

variants
* resistant to 17 agents (except amikacin)
* resistance to carbapenem (as the surrogate)

Infection Control Branch, Centre for Health Protection & Task Force on Infection Control, Hospital Authority 2009.



Multidrug-resistant Acinetobacter in PD
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MDRA / CRAB: options

 prolonged course of beta-lactam with intermediate susceptibility,
plus beta-lactamase inhibitor

e colistin
* tigecycline or minocycline (usu. in combination with others)

NB. little value of aminoglycoside



Beta-lactamase inhibitors: some remarks

* sulbactam is superior to clavulanic acid for Acinetobacter
— clavulanic acid induces expression of drug-resistant genes in vitro

* only ampicillin / sulbactam (Unasyn) has a recommended IP dosage

* but ampicillin is not stable in PD solution !?

* high dose sulbactam per se is effective

cefoperazone /
sulbactam is also
available

N\

Lam MF, et al. Perit Dial Int 2008; 28: 540-542.
Blackwell BG, et al. Perit Dial Int 1990; 10: 221-226.




Colistin

e colistin is polymyxin E (cf. polymyxin B)
e disrupt bacterial membranes via displacement of divalent cations
e active against most GNB (except Proteus, Burkholderia, Serratia)

e problems
— toxicity: renal and neurological
— tissue penetration ?
— resistance has been reported

Matthaiou DK, et al. Crit Care Med. 2008 Mar;36(3):807-11.
Ma TK, et al. Clin Kidney J. 2016 Aug;9(4):616-23.



Tigecycline

e wide spectrum activity

* biliary excretion; no need for dosage adjustment in dialysis

* stable in glucose and icodextrin-based PD solution
(but no agreed / recommended dosage)

* bacteriostatic, not recommended in bacteremia
* US FDA warning: increased risk of morality used to treat serious
infections, including complicated intraabdominal infections

Robiyanto R, et al. Perit Dial Int 2016 Jul-Aug;36(4):410-4.
Ma TK, et al. Clin Kidney J. 2016 Aug;9(4):616-23.



Drugs under development

* beta-lactamase inhibitors that act on carbapenemases

— ceftazidime + avibactam

— ceftaroline + avibactam

— imipenem + MK7655

— carbavance (RPX2014 + PRX7009)

* aminoglycoside: plazomicin

* tetracycline: eravacycline

Temkin E, et al. Ann N Y Acad Sci. 2014 Sep;1323:22-42.



Prevention

Active surveillance
Patient isolation /
cohorting

Contact precautions
Chlorhexidine bath

Antibiotic
stewardship

Dedicated equipment
Proper disinfection of
medical equipment
and surfaces in
patient care area

screening of
close contact

Curtesy of Prof Grace Lui, CUHK

proper hand
hygiene




Conclusion

* local epidemiology is important

* meticulous review of the resistant strain / gene

* microbiologists’ input

e prevention is always better



