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NEW YORK (AP) — Health officials are reporting

an alarming increase in some dangerous
superbugs at U.S. hospitals

These superbugs from a common germ family
have become extremely resistant to treatment
with antibiotics. Only 10 years ago. such

resistance was hardly ever seen in this group

Infections from these superbugs are still
uncommon. But in the first six months of last



Goals

* Things you will not hear about...
— MRSA
— VRE

* Things you will hear about...

— Common Mechanisms of Gram negative
resistance — ESBL's vs. AmpC’s

* And why you should care.

— Vancomycin Resistant Staphylococcus aureus
* And why you shouldn’t care.

— The Untreatable Gram negative Infection



Empiric Antibiotic Therapy

 When a patient is suspected of having infection and a
physician must guess and treat according to the most
likely etiologies.

— Typically empiric therapy will cover for the most likely
Gram positive and Gram negative agents.

Let’s talk about some options for the empiric treatment of
blood stream infection...

What are you covering and what aren’t you covering?
1. Vancomycin?
2. Vancomycin and Ampicillin?
3. Vancomycin and 3™ generation cephalosporin?
4. Vancomycin and cefepime?
5. Vancomycin and carbapenem?

Gram positive empiric therapy is easy.
Gram negative empiric therapy is challenging and dependent on local epidemiology




Gram Negative Mechanisms of Resistance

1. Carbapenemases

— Klebsiella pneumoniae Carbapenemases (KPC)
— New Delhi Metallo Beta-Lactamases (NDM-1)

2. Extended Spectrum Beta Lactamases (ESBL’s)
3. Class C cephalosporinases (AmpC)



Beta-Lactamase Resistance Patterns
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Gram negative Beta-Lactam Resistance:
In North Texas




What is the difference between an
AmpC and an ESBL

ESBLs

e (Class A

* BLI Inhibited - YES
* Plasmid - YES
* Chromosome - \[o
* |Inducible - \[o

* Organisms

— All Enterobacteriace

AmpC

e (ClassC

 BLI Inhibited - \[o
* Plasmid - YES
e Chromosome - YES
* |nducible - YES

— Only on Chromosome

— Constitutively ON when plasmid
borne

* Organisms
— Chromosome — SPACE

— Plasmid — Non-SPACE
Enterobacteriaceae



CTX-M ESBLs

MIC’s to cefotaxime > ceftazidime
Aztreonam variable

Efficiently hydrolyze cefepime
— |In contrast to other ESBLs

Tazobactam > clavulanic acid

Currently rare but emerging in North America
but most common world wide.

— Associated with community acquisition



CTX-M Profiles from the US

TaBLE 2. IN VITRO ACTIVITY OF SELECTED ANTIMICROBIAL AGENTS TESTED AGAINST 67 CTX-M-ProODUCING
ENTEROBACTERIACEAE ISOLATES

CTX-M producing isolates (number of strains)

All Enterobacteriaceae (67)" Escherichia coli (51) Klebsiella pneumoniae (13)

%o susceptible / Y susceptible % susceptible /
SR o b el b o b
Antimicrobial agent MICs;y MICy, resistant MICs5; MICyy resistant MICs;y MICqy resistant

Cefepime =16 =16 284/56.7 =16 =16 33.3/529 =16 =16 7.7/769
Ceftazidime 16 =16 343/61.2 16 =16 353/58.8 =16 =16 15.4/84.6
Ceftriaxone =32 =32 15/985 =32 =32 19/981 =32 =32 0.0/100.0
Yiperacillind/tazobactam 16 =54 A5 7179 16 b 225/98 =hbd =64 38 5 /53 8
Imipenem 0.25 0.5 95.5/0.0 0.25 0.25  100.0/0.0 0.25 0.5 92.3/0.0
Meropenem =0.12 <0.12 98.5/1.5 <0.12  100.0/0.0 <0.12 0.25 92.3/7.7
Gentamicin <4 =8 58.2/37.3 =8 64.7/31.4 =8 =8 385/61.5
Tobramycin =8 =8 31.3/522 - =8 314/549 8 16 23.1/462
Ciprofloxacin =2 =2 7.5/92.5 . =2 2.0/98.0 =2 =2 15.4/84.6
Levofloxacin =>4 =4 9.0/89.6 " =4 2.0/96.1 >4 =4 23.1/769
Tigecycline 0.25 1 100.0/0.0 0.25 0.25  100.0/0.0 0.5 2 100.0/0.0

*Includes E. coli (51 strains), K. pneumoniae (13 strains), K. oxytoca (1 strain), P. vulgaris (1 strain), and P. mirabilis (1 strain).

bBl’(.‘ﬂkPUil‘lt criteria as published by the CLSI [2010] (susceptibility /resistance in pg,/ml): cefepime <8/>32, ceftriaxone <1/>4, ceftazidime
<4/>16, piperacillin/tazobactam <16/4/>128/4, imipenem <1/>4, meropenem <1/>4, gentamicin <4/>16, tobramycin <4/>16,
ciprofloxacin <1/>4, and levofloxacin <2/>8.

‘U.S. Food and Drug Administration breakpoints were applied.””
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TABLE 3. Number of ESBL-producing isolates by year of isolation,
organism, and type of enzyme
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4 27 isolates were recoverad in this ime.
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Breakdown of 3™ Generation
Cephalosporin Resistance in BSI

Entercbacteriaceae Bloodstream Infections caused by
Extended-Spectrum Cephalosporin Resistant Strains

J5%

2007 2008 2009 2010 2011
(131} (467} (151} [15) (144}

in] = okl inferlons par e
Orwarall Infections with resstant sirair = 125541 (15%)

Results

Species-Specific Extended-Spectrum
Cephalosporin Resistance

Enterobacter Citrobacter

m=as

Klebsiella Salmonella

Resistant
Susceptible

Data from Children’s Medical Center



What types of infections do ESBL
producing organisms cause at CMC?

1 . | C — 3 3 % Of the cefepime resistant isolates
2 . U ri n e i 5 1% Citrobacter
5% Enterobacter
3. Blood - 9% =
4. Respiratory — 3%

Other — Ear (2), Wound
(4), Body fluid (3), CSF
(1), Abscess (2)

E. coli
71%



Remember for inducible
chromosomal ampC carriers

- Serratia

- Pseudomonas aeruginosa and
Proteus-like organisms including
Providencia and Morganella.

- Aeromonas/Acinetobacter
- Citrobacter - I
- Enterobacter g‘r _— =

. o

&R ——




Conspicuous by their absence...

Notable Enterobacteriaceae that lack a
chromosomal ampC gene

* Klebsiella pneumoniae
* Klebsiella oxytoca

* Proteus mirabilis

* Salmonella spp.

* Citrobacter koseri

e E. coli**

The catch: ampC genes also exist on transmissible plasmids




Epidemiology of ampC

Organism Inducible ampC (%) | Constitutive ampC (%) Total ampC (%)

P. aeruginosa 115/134 (85.5) 15/134 (11.2) 130/134 (97.0)
Citrobacter spp. 10/13 (76.9) 1/13 (7.7) 11/13 (84.6)

S. marcescens 12/13 (92.3) 0/13 (0) 12/13 (92.3)

Enterobacter spp. 34/40 (85) 6/40 (15) 40/40 (100)

* High percentage of SPACE organisms possess ampC.

* Reflexively make all SPACE organisms resistant to beta-
lactam antibiotics up through 3™ generation
cephelosporins

Dunne et al. 2005. J. Clin. Microbio.



Selecting for Stably Derepressed AmpC'’s

Table 7. Mutant selection
Good selectors Poor selectoms Exte N d ed S p eCt rum

Second- and third- generation cephalosporins Carbapencms

Aztreonam Cephamycins cephalosporins but NOT
[{;:'Ic- ieltlri.-:rif’r'mrm-_r.':mcmtinn cephalos ponns cefe pi me nor ca rba pe nems
selected for resistance.

* Enterobacter most likely to

TABLE 4. Emergence of resistance during therapy

Mo. of patients with emergence of d eve | (0) p FESISta nce
resisance o the therapy /ol no.
i raraicio f patiems in the g 2y 1 i
Characerisi S L s . * 5% of patients treated with
All patients Ifr:ctng ;
- T e broad spectrum
Owerall 14/732 (1.9) 5202 (2.5) .
cephalosporin developed
Antimicrobial agent g
Brr:.ad-sﬁztl*.lru m 11/218 (5.0) 4/54 (7.4) resi Sta nce
cepnalosporin
Cefepime 20 (0) 0/6 (0) . .
Extended.spectrum 21100 (2.0 1/18 (5.6) * Treatment time to resistance
penicillin
Carbapenem 0/226 (0} 0/98 |LH — AVG 7 d ayS ( ran ge 3 n 2 8
Ciprofloxacin 0/153 () 27 (0]
Aminoglycoside 1/89 (1.1) 0722 (0) da VS )
Organism
Enterobacier spp.
E. cloacae
E. aerogenes
E. agglomerans
E. asburiae 2 () f
. frewndii 1/ 1 30 (0.8) l] 34 |Lrp § g
S. marcescens 0/113 (0) 0/33 (0) Moland et al. Clin. Micro. Newsletter. 2008

M. morganii 0/46 (0 0710 (0)

Choi et al. AAC. 2008



A recent example from CMC

Ty Report History | M Yiew Pana 1 2| Wiew Pane 2 Split Up/Diown Split LefiRight |
2012 4: / Lo

= Back @‘%%%v

LOWER RESPIRATORY CULTURE
Results
Abnormal

otatus: Final result
12/10/2012 1:26 PM

Entry Date

1241052012
GempenontBesults

Final Report {Abnormal}):

Moderate growth Enterobhacter cloacae , 2 colony types , Ceftazidime reszistant
Contact Infectious Disease for additional therapeutic options at pager 972-206-9181

Results phoned to:

ahout updated report

Rare growth Mixed respiratory flora with rare to light growth of Staphylococcus

aureus, MRSA

Hote: BRare to light guantities of Staphylococcus aureus mixed with other organisms
are commonly part of normal flora of the =kin, nasal passages, and mucous membranes.

AHY gquantity of MRSA is an indicator for contact precauntion.

Gram Stain Report (Abnormal}):
PMH' s/WBC'=: Many

Squamous epithelial cells: none
Erythrocytes {(RBC'=s): Few

Microorganizsms: Few Gram negative coccobacilli

Culture & Susceptibility

ENTEROBACTER CLOACAE

Antibiotic
Cefotaxime
Comment:

Ceftazidime
Comrment:

Cefuroxime
Gentamicin
Trimethoprim/Sulfamethoxazole

sensitiity Result Method otatus

Resistant =125 MIC Final

Entempacter species, Gtmbacter species, Semalia species, Momarella momamil, Potews wlgans, amd Pzeudomonds Femginrosa aay dewloa
mesistanee dudmy amdorged theapy with thimgereation cephalosponins. Themfore, isolates that ame inftially susceatibile may hecome
mesistant within thee to four daye afterinitiztion of thermpy. Testing of mpeat isolates way be wamanted.

Resistant =128 MWIC Final

Entembzacier species, Gitmbacter species, Semaliz species, Momanellz womgani, Potews wigais, and Preadomonds Jewgirosd may derlog
esistance dudmg pmdorged thempy with thimgereation cephalosponins. Themfore, isolates that ae inftially susceptibile may Aecone
mesistant within three to four days afterinitiation of therapy. Testing of mpoeat isolates way be wamanted.

Resistant =16 MIC Final
Susceptible =1 MIC Final
Susceptible =235 MIC Final
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Behind the scenes
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Major CLSI Updates in 2010--
Enterobacteriaceae

* Revised MIC and disk diffusion
breakpoints for some cephalosporins
and aztreonam

« ESBL confirmatory testing no longer
“required”

o "Not needed for patient management in light
of revised breakpoints”™

* No reflexive change In interpretation for
cephalosporins required in ESBL
producing organisms



Here's why they did it...

2010

S | R
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FIG. 3. Cumulative cefotaxime MIC distribution.
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Why the CLSI Changes were Controversial

The Argument...

* For the change

— Phenotypic detection (i.e.
non-molecular methods)
aren’t very good at detecting
1S

— Simplifies testing (sort of)

e Against the change
— Mechanism NOT MIC predicts
outcome

— NO cephalosporin should be
used to treat an ESBL
producing organism

Why it matters to you...

* labs no longer required to
routinely test for these
mechanism

— Infection prevention
implications
 Antibiograms may change
for the worse...

 Lower break points may
drive usage of broader
spectrum antibiotics



ESBL/AmpC Wrap Up

* Most common mechanism you’ll encounter

* Plasmid transmissible = rapid inter-species
spread

* Changing test requirements have and are
leading to great diversity in lab practices



Introduction of New

Antibiotimicrobial Classes

Polypeptides
l Rifamycins
+ Macrolides
+ Lincosamides

I C'ycluserine
' IGI},mpepﬁdes .
T Tefracyclines ! Sireptﬂg_ra_mms
T Aminoglycosides I Nifromidiazoles ! Omillldmm?jsd
! . Ipopeplides
rBetla-lactamsl ‘ . Oumolt}ne; : Mupirocin Pleuromutiling
Sulfonamides Chloramphenicol Tnmethoprim . .
(topical) (topical)

1930 1940 1950 1960 1970 1980 1930 2000 2010

" Beta-lactams include three groups sometimes idenfified as separate classes: penicillins, cephalosporins, and carbapenems.

Source: Policy Responses to The Growing Threat of Antibiotic Resistance, Extending The Cure, May 2008

Courtesy of Dr. Gary Doern



Vancomycin and S. aureus

Definitions

* VSSA —Vancomycin susceptible S. aureus
* VISA —Vancomycin intermediate S. aureus

* hVISA — heterogeneous Vancomycin intermediate
S. aureus

* VRSA —Vancomycin resistant S. aureus

Susceptible ' Intermediate || Resistant

—

2 4 8 16
MIC (ug/mL)




Origins of reduced
glycopeptide susceptibility

e |Indications for * Use in animal husbandry
* Denmarkin 1994:

vancomycin .
. e 24 kg vancomycin for
— prophylaxis (35%) human therapy
B e 24,000 kg of avoparcin

- emplrlcal thera PY were in animal feed.

(32%) * Australia 1992-1996:

. e 582 kg of vancomycin per

™ d|reCtEd treatment year for medical purposes

(33%) * 62,642 kg of avoparcin per

year for animals

— United States

e 25 million pounds of

antibiotics are used yearly
Ena et al JAMA 1993
Ena et al ] Chemother 1993
Witte et al Science 1998
www.pewhealth.org



Is there a link between animal
antibiotic use and human resistance?

70% of antibiotics sold are
given to healthy animals.
— Used without the

consultation of a
veterinarian.

July 2010 - The FDA and
the US Dept. of

Agriculture and the CDC
testifies before congress

that there was a definitive hogg'ng |
link between animal use our antibiotics!

and the CriSiS Of antibiOtiC Up to 70% of U.S. antibiotics go to
resistance in humans farm animals that aren't sick.

SaveAntibiotics.org |')|“‘ \\



UANCOMYCIN-RESISTANT
STAPIIY[III}IIGGIIS AUREUS

IN 4 STATES SINCE 2002

'SOME STAPHYLOCOCCUS STRAINS ARE RESISTANT TO VANCOMYCIN

Thlsbactuhismmnlng,amlﬂd’ulm
and prevention action are needed.




VRSA: What's the big deal?

 Discovered in 1953.

e Over 50+ years of Vancomycin usage and we
have had 13 (As of early 2011) reports of
VRSA... TOTAL!!

8 of 13 have been in Michigan

e Never been a case of VRSA transmitted from
patient to patient

— Fitness cost too great to maintain resistance?



VRSA: Is it untreatable?
Treatment Options (n = 13)

Antibiotic
Ceftaroline
Daptomycin

Linezolid
Minocycline
Trim/Sulfa

Tigecycline

Clindamycin
Telavancin

Vancomycin

MIC Range
0.12-1
0.25-1

0.5-4
0.03-2
0.06/1.2-2/38
<0.03-1
>64
2-6
32->64

% Susceptible

Saravolatz et al. CID. 2012. 55(4)



VRSA: How does it happen?
905390 M ST

* vanA-mediated oR 0=
vancomycin resistance |

— Mechanism that confers
vancomycin resistance in
Enterococci

e Of the first 7 VRSA... 6 of
those patients were co-

colonized/infected with
VRE

 VRSA 4-7 were all
different S. aureus strains
but contained the same
plasmid type.

http://www.nature.com/scitable/definition/conjugation-prokaryotes-290



http://www.nature.com/scitable/definition/conjugation-prokaryotes-290
http://www.nature.com/scitable/definition/conjugation-prokaryotes-290
http://www.nature.com/scitable/definition/conjugation-prokaryotes-290
http://www.nature.com/scitable/definition/conjugation-prokaryotes-290
http://www.nature.com/scitable/definition/conjugation-prokaryotes-290

VRSA Summary

Vancomycin is an important drug for treating
MRSA, thus VRSA is a concern

So far VRSA is EXTREMELY rare and does not
appear to be stable.

VRSA can be susceptible to other drugs like
daptomycin, linezolid, bactrim and ceftaroline.

Laboratory detection is not difficult if using
MIC method.



The Untreatable Infection

o e ——

Let’s start in an unusual place



Neisseria gonorrhoeae Epidemiology

...as long as people are still having
promiscuous sex with many
anonymous partners without
protection while at the same time
experimenting with mind-expanding
drugs in a consequence-free
environment, I'll be sound as a pound!

o
S
Q
o
S
@
o
w
D
w
@

o

1960 1965 1970 1975 1980 1985 1990 1995 2000
Years

« CDC implementation of GC control
program in the mid 70’s.

* Decreased incidence of GC in the US
by 74%
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Centers for Disease Control and Prevention

CDC 24/7: 3aving Lives. Protecting People. Saving Maney Through Prevention. |

Sexually Transmitted
Diseases
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Pregnancy & Infertility The Gonococeal Isolate Surveillance Project (GISP) was & Bookmark and share
Publications & Products established in 1986 to monitor trends in antimicrobial On this Page

susceptibilities of strains of N, gonorrhoese in the United States « Protocol Contact Us:

in order to establish a rational basis for the selection of
Projects & Initiatives gonococcal therapies. GISP is a collaborative project among
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Current Neisseria gonorrhoeae
Treatment recommendations

Infection Primary Alternative

Urethritis, cervicitis and Ceftriaxone or cefixime
proctitis PLUS doxycycline or
azithromycin

Conjunctivitis Ceftriaxone IM

Disseminated gonococcal IM or IV Ceftriaxone IV Cefotaxime or IV
infection (DGl) ceftizoxime

Pharyngitis Ceftriaxone IM PLUS
doxycycline or azithromycin

As of 2007, fluoroquinolones no longer recommended due to widespread
emergence of resistance.

MMWR 2010 — Dec 17, 2010 — STD Treatment Guidelines



Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol. 60/ No. 26 July 8, 2011

Morbidity and Mortality Weekly Report

Cephalosporin Susceptibility Among Neisseria gonorrhoeae Isolates —
United States, 2000-2010

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report
Weekly /Vol. 60 / No. 18 May 13, 2011

Morbidity and Mortality Weekly Report

Neisseria gonorrhoeae with Reduced Susceptibility to Azithromycin —
San Diego County, California, 2009




FIGURE 2. Percentage of gonorrhea Isolates with cefixime MICs =0.25 pg/mL and ceftriaxone MICs =0.125 pg/mL, by sex of sex partner —
Gonococcal Isolate Survelllance Project, United States, 2000-2010
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Abbreviations: MICs = minimum inhibitory concentrations; MSM = men who have sex with men; MSW = men who have sex exclusively with women.

Susceptible Susceptible
(MIC (png/mL)) (Disk (mm))

Cefotaxime <=0.5
Ceftriaxone <=0.25

Cefixime <=0.25

Azithromycin Eucast <=0.25 No interpretation
GISP <=1

EUCAST Version 1.1, April 2010 CLSI - M100-S21 MMWR 2011 — July 8, 2011



Neisseria gonorrhoeae: Regional Treatment
Oklahoma City, OK

Figure E. Drugs used to treat Chlamydia trachomatis infection among GISP participants, 2009

Figure J. Distribution of Minimum Inhibitory Concentrations (MICs) to azithromycin among GISP isolates, 2005-2009

Azithromycin

“Breakpoint”

(2]
]
L.

]
“a
-

s
-

£

O

2

]
o

0.25 0.5 1.0 2.0 >=4.0
MICS (ug/mi)

I Doxy/Tet I A zi/Ery [__INone/Other

htto://www.cdc.aov/std/aispn2009/okc-2009.pdf



Neisseria gonorrhoeae: APIC DFW Region

Different in Dallas...

Figure E. Drugs used to treat Chlamydia trachomatis infection among GISP participants, 2009 Figure J. Distribution of Minimum Inhibitory Concentrations (MICs) to azithromycin among GISF isolates, 2005-2009

50

@
2
L

Q
@
T

]
-

c

]

b

©
o

[ Doxy/Tet N Azi/Ery - . 25

MICs (ng/

Same treatment pattern in MO and LA but with AZT
susceptibility patterns resembling that of OKC
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KPC (Klebsiella pneumoniae carbapenemase)

« Plasmid-encoded molecular Ambler class A enzyme
o Weakly inhibited by beta-lactamase inhibitors - unlike other class A
enzymes
o Hydrolyses all beta-lactam molecules

« Predominantly found in K. pneumoniae but has also been identified
In K. oxytoca, Enterobacter spp., E. coli, C. freundii, Salmonella
enterica, Proteus mirabilis and P. aeruginosa.

TABLE 4. Substrate and inhibition profiles of the carbapenemases

Hydrolysis profile? Loh ibition profile®
Molecular  Functional . } - e
Enzyme Early Extended- Clavulanic References)

class group Penicillins Spec ' o
el - pectrum Azwreonam  Carbapenems EDTA ac
cephalosporins cephalosporins -

A i NMC - 124
IMI - 183
) 179

174, 219

IMP 224
VIM 224
GIM 224
SPM 224

D 2d OXA 225

@ Symbols: +, strong hydrolysis (generally, k., of =2 7' =, weak hydrolysis {penerally, &, of 0.5 to 2 87, =, no measurable hydrolysis reported (penerally, ko,
[ <08 g1 £ Oydnodysis (2 ) Yol £ ) ) A P & i

of <05 87%).
# Symbals: +, reported inhibition; *_ variable inhibition among B-lactamase family members; — no inhibition reported.

Queenan and Bush. 2007. Clin. Microbiol. Rev.



Epidemiology of KPCs

* Most prevalent in Pennsylvania, New York and

New Jersey

o More than 1/3 of K. pneumoniae in New York City are
KPC positive

* No KPCs have been identified @ CMC
 Parkland identifies occasional KPCs

1 Sporadic KPCisolations
B Epidemic and endemic sitvations
[ Sporadic KPCisolations with

hositive Pseudomonas spp isolates

Nordmann et al. 2009. Lancet. Infect. Dis.



KPC’s in Texas

e No KPC’s identified in Texas before 2009

— 3 index patients (in Houston)
e Patient 1 — KPC producing Klebsiella — BSI - survived

— Resistant to all antibiotics except colistin and amikacin

* Patient 2 — KPC producing Klebsiella — BSI - died

— Resistant to all antibiotics except gentamicin, tigecycline and
colistin

* Patient 3 — KPC producing Klebsiella — BSI - survived

— Resistant to all antibiotics except amikacin, tigecycline and
colistin

Hirsch et al. DMID. 2011. 69(2)



KPC’s in Texas

Since the first 3 KPC’s in Houston...

At least 18 more have been identified in Texas
(that we know of)

True scope of the spread is not appreciated.

Hospitals in the DFW area are starting to
isolate CRE’s.

— CMC has never had a “true” CRE.



The New Delhi Metallo Beta-
Lactamase (NDM-1)

* Metallo-beta lactamase

e Had not been identified in the United States
prior to 2010



The story in the UK
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Figure 1: Numbers of carbapenemase- preducing Enterobacteriaceae referred from UK laboratories to the UK
Health Protection Agency's natienal reference laboratory from 2003 to 2009

The predominant gene is bla,g, , which was first identified in 2008, The other group includes diverse producers of
KPC, OXA-48, IMP, and VIM enzymes.




NDM — New Delhi Metallo Beta
Lactamase

UK (n=37) Chennai {n=44) Haryana (n=26)

MIC; MIC,, (mafL) Proportion MIC,; MIC,, (mgfL) Proportion MIC_; MIC, (mgyL) Proportion
susceptible® susceptible* susceptible®

Imipenem 32;128 1% Bd; 128 0% 32,118 0%
Meropenam 32:32 3% 3232 3% =32, =32 3%
Piperacillin-tazobactam =64 =64 0%, =6 =6 0% =6u; =6 0%
Cefotaime =266; =266 0%, »2Gh; = 266 0% =256, 256 0%
Ceftazidime =206 =206 0% »2Gh: = 266 0% =206 =2Ch 0%
=i e abdod (o, abdaod o atd ool (i

b I

Aztrecnam =04; =64 11% =0 =64 0% R | 8
Iﬁm - = = e = oo =

Gentamicin »32: =32 3% 32232 3% =32, =32 3%

Tobramycin »32: =32 [T =32:=32 0 =32, =32 0%

Amikacin =64 =64 0% =6 =64 0% w6 =64 0%

Minocycling 16;>32 0%, 32;=32 0% 316 0%

Tigeoycline 1; 4 B4% 4,8 6% 12 67 %

Colistin 058 Bamt 1,32 S4%t 1;2 100%t
MIC=minimum inhibitory concentration. *Susceptibility defined by Brtish Society for Antimicrobial Chemotherapy and Eumopean Committee onAntimicrabial Susceptibility

Testing breakpoints; daoyoydine breakpoints were used for minocydine tColistin-resistant UK isolates were one isclate of Marganala marganil and one Providenda sp (both
intrinsicalby-resistant species), also oneklebsidla pneymoniae and one Enterobacter sp.

Table: Antibiotic susceptibilities for NDM-1-positive Enterobacteriaceae isolated in the UK and north (Chennai) and sowth India (Haryana)

All NDM isolates were multi-drug resistant

Kumarasamy et al. 2010. Lancet




NDM in the United States

iacoli franstormants, Unit

g
St:atps A ril 2009-March 2011

Modified
Broth microdilution Hodge
MEL screen result test result

pheumoniae
1100770 K pneumoniae
1100975 K pneumoniae
1100192

K. pneumoniae
. 1000527 K. pneumoniae
1101459 K pneumoniae
T Salmonell:
enferica
serovar
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Rasheed et al. EID. 2013. 19(6)



How did it spread so quickly to the UK?

]ND];J%ENDENT HEALTH & FAMILIES e Several of the UK source

TWITTER

patients had elective
surgery in India or

:
e Pakistan.

Dirink = Health & Familie Mot

Home = Life & Style > Health & Families > Health News

NHS 'could save millions' by flying patients to India

Experts urge Department of Health to consider using hospitals outside Europe

By Nina Lakhani

Sunday, 17 January 2010 E & FRINT EmAIL




The bad news....

Centers for Disease Control and Prevention

Morbidity and Mortality Weekly Report

Weekly / Vol. 59 / No. 24 June 25, 2010

Detection of Enterobacteriaceae Isolates Carrying Metallo-Beta-
Lactamase — United States, 2010

During January—June 2010, three Enterobacteriaceae
isolates carrying a newly described resistance
mechanism, the New Delhi metallo-beta-lactamase
(NDM-1) (1), were identified from three U.S. states
at the LDL antimicrobial susceptibility laboratory.
This is the first report of NDM-1 in the United States,
and the first report of metallo-beta-lactamase carriage
among Enterobacteriaceae in the United States. These
isolates, which include an Escherichia coli, Klebsiella

preumoniae, and Enterobacter cloacae, carry blayppg_ 1,

which confers resistance to all beta-lactam agents
except aztreonam (a monobactam antimicrobial) (7);
all three isolates were aztreonam resistant, presumably
by a different mechanism. In the United Kingdom,
where these organisms are increasingly common, car-
riage of Enterobacteriaceae containing blaypps. has
been closely linked to receipt of medical care in India
and Pakistan (2). Allthree U5, solaes were from

Clinicians should be aware of the possibility of
NDM-1—producing Enterobacteriaceae in patients
who have received medical care in India and Pakistan,
and should specifically inquire about this risk fac-
tor when carbapenem-resistant Enterobacteriaceae
are identified. CDC asks that carbapenem-resistant
isolates from patients who have received medical care
within 6 months in India or Pakistan be forwarded
through state public health laboratories to CDC for
further characterization. Infection control interven-
tions aimed at preventing transmission, as outlined in
current guidance (5), should be implemented when
NDM-1—producing isolates are identified, even in
areas where other carbapenem-resistance mechanisms
are common among Enterobacteriaceae. Additional
information is available by contacting Brandi

Limbago or Alex Kallen at search@cdc.gov.

References




I’ll leave you with “The Vicious Cycle”
Something to think about

Usage drives resistance...

* QObjective:

— To determine if restriction of cephalosporin would reduce
incidence of ESBL producing Klebsiella spp.

e Results

— Cephalosporin restriction led to 44% decline in 1 year of ESBL
isolates

e 70.9% reduction in the ICU

— Imipenem use increased by 140%
* Concomitant 69% increase in imipenem resistant P.aeruginosa

Rahal etl al. 1998. JAMA



Thank you for your attention!
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