National Antimicrobial Resistance Monitoring System (NARMS)
Quarterly Conference Call

Date: Thursday, September 17, 2009
Time: 2:00-3:00 p.m. ET

Toll-free number: 877-546-1566

Passcode: 48018

Leader: Andrew Stuart (dgz6@cdc.gov)

Administrative

1. Roll call/Introductions

2. Main NARMS epidemiology and laboratory contacts
-Regan Rickert (NARMS Coordinator): RRickert@cdc.gov or gqv9@cdc.gov
-Kevin Joyce (Main NARMS Lab Contact): KJoyce@cdc.gov or kdj7@cdc.gov

NARMS Routine Surveillance
1. Status of 2008-2009 isolate submissions
2. NARMS annual report update (2006, 2007)

NARMS Activities and Special Projects

1. Electronic Data Communication Working Group

2. Resistance Patterns in Non-Typhi Salmonella Resistant to Three or More Classes of
Antimicrobial Agents, NARMS, 1996-2007

3. Spatio-Temporal Distribution of Antimicrobial Resistance in Non-Typhi Salmonella,
NARMS, 2003-2007

Other
1. NARMS version 3

Status of Manuscripts

Status of FWA and IRB

Next NARMS Quarterly Conference Call:

December 10th, 2009 (Thursday), 2:00 — 3:00 pm ET (Tentative)



Non-Typhi Salmonella Isolates by Site and Month, 2008
Preliminary data subject to change. Last revised 9-16-2009
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Non-Typhi Salmonella Isolates by Site and Month, 2009
Preliminary data subject to change. Last revised 9-16-2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
AK 1 - - - - - 1
AL 5 2 3 4 - - - - - 14
AR 2 1 - - - - - 3
AZ 6 2 5 4 4 1 - - - - - 22

CA 14 14 20 20 21 18 14 - - - - - 121
CO - - - - - 0
CT 2 2 3 2 1 1 - - - - - 11
DC 5 3 7 7 16 4 3 - - - - - 45
DE 1 1 - - - - - 2
FL 7 3 4 3 - - - - - 17
GA 8 4 7 5 12 14 - - - - - 50
HI 2 1 - - - - - 3
HT 2 2 3 1 2 5 1 - - - - - 16
1A 1 1 1 2 3 1 - - - - - 9
ID 1 1 1 - - - - - 3
IL 6 5 5 5 6 5 - - - - - 32
IN 3 3 1 3 - - - - - 10
KS 1 1 1 1 1 1 - - - - - 6
KY 2 1 1 2 2 1 - - - - - 9
LA 1 1 1 3 - - - - - 6
LX 4 3 4 - - - - - 11
MA 3 3 5 6 4 1 - - - - - 28
MD 3 3 2 5 9 - - - - - 30
ME 1 - - - - - 1
MI 3 3 1 2 - - - - - 9
MN 3 2 2 3 2 2 - - - - - 14
MO 2 3 2 - - - - - 7
MS 1 2 1 1 1 4 1 - - - - - 11
MT - - - - - 0
NC - - - - - 0
ND - - - - - 0
NE 1 2 1 - - - - - 4
NH - - - - - 0
NJ 5 2 3 4 5 - - - - - 19
NM 1 1 1 1 3 1 - - - - - 8
NV 1 1 1 1 2 1 - - - - - 7
NYC 7 3 4 4 6 4 - - - - - 28
NYS 11 2 3 - - - - - 16
OH 7 6 4 6 9 5 - - - - - 37
OK - - - - - 0
OR 3 2 2 1 3 3 - - - - - 14
PA 7 6 6 7 8 8 - - - - - 42
RI - - - - - 0
SC - - - - - 0
SD - - - - - 0
TN 2 3 2 4 3 - - - - - 14
X 7 5 10 7 4 - - - - - 33
uT - - - - - 0
VA 4 5 4 - - - - - 13
VT 1 - - - - - 1
WA - - - - - 0
Wi 2 3 1 3 3 3 - - - - - 15
WV 2 4 3 3 3 2 - - - - - 17
WY 1 1 1 - - - - - 3

Total 147 105 127 118 138 104 23 0 0 0 0 0 762




S. Typhi Isolates by Site and Month, 2008
Preliminary data subject to change. Last revised 9-16-2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
AK 1 1
AL 1 3 4
AR 3 3
AZ 1 1 1 3
CA 8 3 4 5 5 2 5 10 7 2 3 14 68
CO 2 1 3
CT 2 4 6
DC 0
DE 1 1 2 4
FL 3 1 1 1 2 3 1 2 1 1 16
GA 2 2 1 5
HI 1 2 1 1 1 1 1 8
HT 4 2 2 1 2 1 1 1 14
1A 1 2 2 1 6
ID 0
IL 5 3 3 1 1 2 4 2 1 22
IN 0
KS 1 1
KY 0
LA 0
LX 2 1 2 3 1 1 2 2 2 3 19
MA 2 1 1 4 2 4 3 3 2 6 1 29
MD 2 4 5 6 1 2 4 5 6 35
ME 0
Ml 1 1 1 1 1 2 1 8
MN 1 1 1 2 2 7
MO 1 1 1 2 5
MS 0
MT 1 1
NC 2 1 1 1 5
ND 1 1 1 3
NE 1 1 2
NH 2 2 4
NJ 2 3 2 3 8 5 1 6 4 4 1 39
NM 0
NV 0
NYC 5 11 13 12 5 2 4 2 11 10 1 1 77
NYS 2 1 3 2 1 1 5 2 1 18
OH 1 1 1 2 3 1 2 11
OK 0
OR 1 1 2
PA 2 2 1 2 3 2 1 1 2 2 1 1 20
RI 1 1
SC 1 2 1 1 5
SD 1 1
TN 1 2 3
TX 1 2 1 2 1 1 1 9
uT 1 1
VA 1 1 3 1 5 4 8 2 1 2 28
VT 1 1
WA 2 2 1 1 2 1 2 1 12
Wi 2 1 1 1 1 2 8
WV 1 1
WY 0
Total 51 37 37 54 49 34 41 49 66 49 15 37 519




S. Typhi Isolates by Site and Month, 2009

Preliminary data subject to change. Last revised 9-16-2009
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Shigella Isolates by Site and Month, 2008

Preliminary data subject to change. Last revised 9-16-2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
AK 1 1
AL 2 2 3 4 6 2 1 1 1 2 2 2 28
AR 1 1 2 2 3 3 2 2 2 2 20
AZ 2 1 1 2 2 3 4 4 4 3 2 28
CA 2 1 3
CO 1 1 1 1 1 1 1 1 8
CT 1 1 1 3
DC 0
DE 0
FL 0
GA 5 4 3 3 7 3 5 2 4 6 5 2 49
HI 1 1 1 3
HT 4 2 3 3 4 3 3 2 1 1 1 27
1A 1 1 1 1 1 1 6
ID 0
IL 5 2 5 3 6 5 5 5 4 2 4 3 49
IN 2 1 1 2 2 1 9
KS 1 1 2
KY 1 1 1 1 2 1 1 8
LA 2 1 1 1 5
LX 1 2 2 1 1 2 1 10
MA 1 1 1 1 1 2 1 1 1 10
MD 1 1 1 1 1 1 6
ME 1 1
MI 1 1 1 1 2 2 3 11
MN 1 1 1 1 1 2 2 3 1 1 1 1 16
MO 1 1 1 3 1 1 8
MS 1 1 2 1 4 2 1 12
MT 1 1
NC 1 1 3 1 6
ND 1 1
NE 2 2
NH 0
NJ 1 1 1 1 2 3 5 4 4 3 3 3 31
NM 1 1 1 2 1 1 7
NV 1 1 1 1 1 1 1 1 8
NYC 3 4 5 4 7 2 3 4 3 3 3 41
NYS 1 1 2 3 2 1 1 1 2 2 1 17
OH 1 1 2 3 2 3 3 3 1 3 5 5 32
OK 0
OR 1 1 1 4
PA 1 1 1 2 1 1 2 3 12
RI 1 1
SC 1 2 3 2 3 2 1 1 2 1 1 2 21
SD 1 1
TN 4 2 5 6 4 3 3 4 7 2 40
TX 2 1 3 1 4 2 2 15
uT 1 1 2
VA 2 1 1 2 1 2 1 4 14
VT 0
WA 1 1 1 1 4
Wi 3 1 1 1 2 2 2 6 5 3 1 27
WV 1 2 3 3 3 1 13
WY 1 1
Total 42 25 43 44 67 62 60 53 60 67 52 49 624




Shigella Isolates by Site and Month, 2009

Preliminary data subject to change. Last revised 9-16-2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
AK - - - - - 0
AL 1 1 1 1 - - - - - 4
AR 1 - - - - - 1
AZ 3 3 2 3 4 2 - - - - - 17
CA 1 - - - - - 1
CO - - - - - 0
CT - - - - - 0
DC - - - - - 0
DE 1 1 - - - - - 2
FL - - - - - 0
GA 1 2 2 3 4 2 - - - - - 14
HI 1 - - - - - 1
HT 1 1 1 1 1 1 - - - - - 6
IA 2 1 - - - - - 3
ID 1 - - - - - 1
IL 3 2 3 4 3 3 - - - - - 18
IN 1 - - - - - 1
KS 1 1 2 1 - - - - - 5
KY 1 1 1 - - - - - 3
LA - - - - - 0
LX 1 - - - - - 1
MA 1 1 2 - - - - - 4
MD 2 1 3 - - - - - 11
ME - - - - - 0
M 1 2 - - - - - 3
MN 1 1 - - - - - 2
MO 1 - - - - - 1
MS 1 - - - - - 1
MT - - - - - 0
NC - - - - - 0
ND 1 - - - - - 1
NE 1 1 1 1 - - - - - 4
NH - - - - - 0
NJ 3 1 2 1 1 - - - - - 8
NM 1 1 - - - - - 2
NV 1 - - - - - 1
NYC 2 3 1 2 2 1 - - - - - 11
NYS - - - - - 0
OH 5 1 3 1 3 1 - - - - - 14
OK - - - - - 0
OR 1 1 - - - - - 2
PA 5 4 4 6 11 6 - - - - - 36
RI - - - - - 0
SC - - - - - 0
SD - - - - - 0
TN 2 2 1 2 3 1 - - - - - 11
TX 1 1 2 - - - - - 4
ut - - - - - 0
VA 1 1 - - - - - 2
VT 1 - - - - - 1
WA - - - - - 0
Wi 2 1 2 1 4 3 - - - - - 13
WV 4 1 - - - - - 5
WY - - - - - 0
Total 44 23 37 30 50 28 3 0 0 0 0 0 215




E. coli Isolates by Site and Month, 2008

Preliminary data subject to change. Last revised 9-16-2009
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E. coli Isolates by Site and Month, 2009

Preliminary data subject to change. Last revised 9-16-2009
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Vibrio Isolates by Site and Month, 2008

Preliminary data subject to change. Last revised 9-16-2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
AK 0
AL 2 2 1 1 1 1 8
AR 0
AZ 2 2 1 5
CA 0
CO 1 1 1 2 5
CT 2 1 1 1 4 1 10
DC 0
DE 1 1 2
FL 0
GA 1 1 2 2 1 3 1 11
HI 2 2 3 2 1 1 1 1 2 17
HT 0
1A 1 1
ID 0
IL 0
IN 1 1
KS 0
KY 0
LA 9 6 3 2 2 22
LX 0
MA 1 2 3 1 2 3 12
MD 1 1 5 5 9 5 2 2 1 31
ME 1 2 3
Ml 1 1
MN 2 1 2 5
MO 1 1
MS 3 1 1 5
MT 1 1
NC 1 1 2
ND 0
NE 0
NH 0
NJ 0
NM 0
NV 2 2
NYC 0
NYS 2 6 4 2 14
OH 1 4 1 1 7
OK 0
OR 1 7 5 1 14
PA 2 2
RI 0
SC 0
SD 0
TN 2 5 7
X 1 5 2 5 4 4 3 1 1 26
uT 0
VA 1 5 7 3 1 17
VT 0
WA 8 2 1 11
Wi 2 1 3
WV 0
WYy 0
Total 3 1 4 8 16 32 58 41 45 20 14 4 246




Vibrio Isolates by Site and Month, 2009

Preliminary data subject to change. Last revised 9-16-2009
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Campylobacter Isolates by Site and Month, 2008
Preliminary data subject to change. Last revised 9-16-2009

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
CA 8 6 7 10 3 4 4 3 45
CO 5 5 6 3 4 8 7 8 5 2 5 9 67
CT 6 8 14 6 17 15 23 16 6 16 4 8 139
GA 14 25 13 25 43 22 53 60 29 35 15 21 355
MD 14 1 4 9 13 15 16 13 8 1 9 9 112
MN 8 7 10 12 12 18 22 22 12 15 13 10 161
NM 4 2 1 3 7 4 11 9 11 3 7 1 63
NYS 8 6 7 14 4 17 17 14 15 6 10 6 124
OR 7 11 1 9 9 14 22 9 9 7 7 6 111
TN 4 3 5 3 4 3 4 2 1 8 2 39
Total 78 68 61 90 120 116 185 156 99 86 82 75 1216
Campylobacter Isolates by Site and Month, 2009
Preliminary data subject to change. Last revised 9-16-2009
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total
CA 20 5 3 11 8 4 6 - - - - - 57
CO - - - - - 0
CT 8 2 8 9 12 8 - - - - - 47
GA 23 29 31 41 33 - - - - - 157
MD 14 8 5 13 21 17 - - - - - 78
MN 10 10 10 13 10 20 - - - - - 73
NM 2 2 5 3 8 16 2 - - - - - 38
NYS 10 6 2 - - - - - 18
OR 7 11 9 7 12 10 - - - - - 56
TN 2 1 4 - - - - - 7

Total 96 74 77 97 104 75 8 0 0 0 0 0 531




Resistance Patterns in Non-Typhi Salmonella Resistant to Three or More Classes of
Antimicrobial Agents, NARMS, 1996-2007

F. Medalla, J.M. Whichard, A. Stuart, K. Joyce, R.M. Hoekstra, and E.J. Barzilay

Background:

Non-Typhi Salmonella (NTS) is a major cause of bacterial foodborne illness in the
United States. Quinolones (e.g., ciprofloxacin) and cephems (e.g., ceftriaxone) are
important classes of agents for the treatment of serious infections. Resistance to nalidixic
acid and ceftiofur correlates with decreased susceptibility to ciprofloxacin and
ceftriaxone, respectively. Salmonella Typhimurium resistant to ACSSuT, a multidrug
resistance (MDR) pattern that includes resistance to at least ampicillin (A),
chloramphenicol (C), streptomycin (S), sulfonamide (Su), and tetracycline (T), is
associated with increased risk for invasive illness.

Methods:

In 1996, 14 sites submitted NTS isolates to the National Antimicrobial Resistance
Monitoring System (NARMS) at CDC for susceptibility testing. Participation increased
and became nationwide in 2003. MICs for 15 agents representing 8 CLSI antimicrobial
classes were determined by broth microdilution and interpreted using CLSI criteria when
available.

Results:

From 1996-2007, 2813 (13.8%) of 20,443 NTS isolates were resistant to >3 antimicrobial
classes. Of the 2813 isolates resistant to >3 classes, 2251 (80.0%) were serotype
Typhimurium, Newport, Heidelberg, or Enteritidis. MDR patterns in the 2813 isolates
include resistance to at least ACT in 1702 (60.5%), ACSuT in 1685 (59.9%), ACSSuT in
1615 (57.4%), nalidixic acid and ceftiofur in 24 (0.9%), ciprofloxacin and ceftriaxone in
1 (0.04%). The 24 isolates resistant to at least nalidixic acid and ceftiofur accounted for
all NTS isolates resistant to these two drugs.

Conclusions:

Isolates resistant to nalidixic acid and ceftiofur, drugs representative of two clinically
important agents, can be detected in NTS based on resistance to >3 classes. ACSSuT is a
major MDR pattern in NTS resistant to >3 classes. These findings support the utility of
using resistance to >3 classes as an indicator for infections with limited treatment options



Non-Typhi Salmonella Infections

* A leading cause of foodborne iliness in the
United States

— Estimated to cause 1.4 million infections, 15,000
hospitalizations, and 400 deaths annually?

* Most infections are self-limited but
antimicrobial agents are essential to treat
serious illness?

— Fluoroquinolones and third-generation

cephalosporins are commonly used for
antimicrobial treatment

Antimicrobial Susceptibility Testing

«Isolates were tested using broth microdilution (Sensititre) to

*Not tested all years: amikacin (not tested in 1996), cefoxitin (ot tested from 1996-1999), cephalothin (not
tested since 2004), and sulfi i replaced in 2004 to
represent sulfonamides).

Multidrug Resistance

Multidrug resistance (MDR) has been associated with

increased morbidity in non-Typhi Salmonella’2-14

— Infections due to Salmonella Typhimurium definitive type 104 (DT 104)
with resistance to at least ampicillin, chloramphenicol, streptomycin,
sulfonamide, and tetracycline (ACSSuT) have been found to be more
invasive than infections due to other Salmonella Typhimurium strains2

MDR complicates management of severe infections by limiting

options for antimicrobial therapy

— Resistance to quinolones and third-generation cephalosporins is of
particular concern

Currently there is no standard definition for MDR in bacterial
pathogens

MDR may be reported by quantifying resistance to classes of
antimicrobial agents (e.g., resistance to =3 classes)

Preliminary 2007 data

Percentage of resistance to 23 classes of antimicrobial
agents in non-Typhi Salmonella, by year, 1996-2007*

40
40

determine minimum inhibitory concentrations (MICs) for the
following eight classes of antimicrobial agents:
30
Aminoglycoside: Folate pathway inhibitor:
Amikacin® Sulfonamide*
Gentamicin Trimethoprim-sulfamethoxazole -
Kanamycin Penicillin: S
Streptomycin Ampicillin o 204
B-lactam/B-lactamase inhibitor Phenicol: g_’
combination: Chloramphenicol
Amoxicillin-clavulanic acid Quinolone:
Cephem: Ciprofioxacin 104
1 gen. cephalosporin Nalidixic acid
-Cephalothin® Tetracycline:
37 gen. cephalosporin Tetracycline
-Ceftiofur
-Ceftriaxone -
Cephamycin + 7 8 ot | o2 | 2000 | 2004 | 205 | 2008 | 2007
PPN (NF132) (NEI301) (NS14S0) (NS14DS) (N3T7) (NeM4TS) (NSOOB) (Ne1BG3) (NS173) (Ne20S2) (Ne2SB) (N=2163)
Year

Resistance to 23 classes of agents in non-Typhi Salmonella declined from 17.4% in 1996 to
11.1% in 2007.

Percentage of serotypes Typhimurium, Enteritidis, Newport, and Heidelberg in Percentage of resistance to antimicrobial agents in non-Typhi
non-Typhi Salmonella, by number of class resistance, 1996-2007* Salmonella, by number of class resistance, 1996-2007*
100 Resistant to | Resistant to
Antimicrobial Class/Agent 23 classes | <3 classes
. | . N=2,813 N=17,630
80] L] to>=3 o to<3 Aminoglycoside
Amikacin® .1 0.0
Gentam 9.9 1.0
Kanamycin 23.6 0.8
] Streptomycin 86.0 3.2
] 60 |—L)'a actarn] ——
3 Amoxicillin-clavulanic acid 23.5 0.1
5 Cephem
o 4 Cefoxitin (cephamycin)® 27.1 <0.1
Ceftiofur (third-gen. ceph.) 20.7 0.1
Ceftriaxone (third-gen. ceph.) 1.5 <0.1
Cephalothin (first-gen. ceph.)’ 21.6 0.6
204 Folate pathway inhibitor,
Sulfonamide™ 90.8 3.4
Tri i 10.9 0.5
Penic
04 . - . Am 87.2 2.4
Typhimurium Enteritidis Newport Heidelberg Other Phenicol
Chloramphenicol 64.0 <0.1
Serotypes Typhimurium, Newport, Heidelberg, and Enteritidis were the four most common serotypes and Quinolone
accounted for 54.8% of all non-Typhi Salmonella isolates tested from 1996-2007. These four serotypes Ciprofloxacin 0.7 <0.1
accounted for 80.0% of isolates resistant to 23 classes, a higher proportion compared with 50.8% of isolates idixic acid 4.6 1.7
resistant to <3 classes (p<0.01). Typhimurium was the most common serotype (21.7%) in all non-Typhi Tetracycline
Salmonella. It accounted for 61.0% of isolates resistant to 23 classes, a higher proportion compared with Tetracycline 89.4 53
15.4% of isolates resistant to <3 classes (p<0.01).
*Preliminary 2007 data
*Prel ary 2007 data Amikacin, cefoxitin, and ceEha\Dlmn were not tested all years: sulfamethoxazole or sulfisoxazole were tested for sulfonamides.




Percentage of ACT, ACSuT, and ACSSuT* in non-Typhi Salmonella . .
resistant to 23 classes of agents and all non-Typhi Salmonella, 1996-2007t Resistance to Qumolones and

Third-Generation Cephalosporins

» 0Of 2,813 non-Typhi Salmonella isolates resistant to
23 classes, resistance to at least nalidixic acid and
601 ceftiofur was detected in 24 (0.9%) isolates

HACT* OACSuT* B ACSSuT*
80+

§ — The 24 isolates resistant to at least nalidixic acid and
E ceftiofur accounted for all non-Typhi Salmonella isolates
407 resistant to these two drugs
« Additional MDR patterns
204 — One (4.2%) of 24 isolates was also resistant to ciprofloxacin and

ceftriaxone (0.04% of 2,813 isolates)
— 14 (58.3%) of 24 isolates were also resistant to at least ampicillin,

sulfonamide, and tetracycline

0 T

Resistant >=3 classes (N=2813) All non-Typhi Salmonella (N=20433) « Additional single drug resistance
Of 2,813 non-Typhi Salmonella isolates resistant to 23 classes, 1,702 (60.5%) isolates were resistant to - i to (95.8%), icilli ic acid
at least ACT, 1,685 (59.9%) to at least ACSuT, and 1,615 (57.4%) to at least ACSSuT. These resistance (83.3%), ide (83.3%) itin (75.0%), chlor i
patterns ranged from 7.9% to 8.3% in all non-Typhi Salmonella isolates tested from 1996-2007 (75.0%), p! ycin (75%), tetracycline (70.8%), y
(58.3%), tri im-sulf (25.0%), i
*ACSSUT (resistance to at least ampicillin [A], icol [C], mycin [S], [Su] and (20.8%), ciprofloxacin (16.7%), ceftriaxone (12.5%)
tetracycline [T]) represents resistance to 25 classes; ACSuT represents resistance to 24 classes; ACT represents
resistance to 23 classes
'Preliminan 2007 data
Key Findings/Conclusions
« From1 996—2007, res_istance to 23 classes of antimicrobial AC k n OWI Ed g m e I‘ItS
agents has declined in non-Typhi Salmonella.
+ Salmonella Typhimurium, which is the most common .
serotype in non-Typhi Salmonella, accounts for a higher 50 state and 3 local health departments
proportion of isolates resistant to 23 classes than isolates (Houston, Los Angeles County, New York

resistant to <3 classes.

City) and their public health laboratories
» ACSSuT, which represents resistance to at least five

classes, is a major MDR pattern in non-Typhi Salmonella L .
resistant to 23 classes. » * U.S. Food and Drug Administration (FDA)

* Isolates resistant to nalidixic acid and ceftiofur, drugs Center for Vete”nary Medicine
representative of two clinically important agents (i.e.,
ciprofloxacin and ceftriaxone), can be detected in non-Typhi
Salmonella using resistance to 23 classes as a cut-off to
measure important class resistance.

» These findings support the utility of using resistance to 23
classes as an indicator for infections with limited treatment
options.




Spatio-Temporal Distribution of
Antimicrobial Resistance in Non-Typhi
Salmonella, NARMS, 2003-2007

AL Krueger,® 2F Medalla," G Pecic,’ 2 A Stuart,’2RM
Hoekstra,’

and EJ Barzilay'

1CDC, Atlanta, GA
2Atlanta Res. and Ed. Fndn., Decatur, GA

Abstract (amended)

Background
Non-Typhi Salmonella (NTS) is estimated to cause 1.4 million illnesses a year resulting in
over 100,000 office visits, 16,000 hospitalizations, and 400 deaths. Antimicrobial resistant
strains of NTS are more likely to cause invasive infections and result in hospitalization,
which increase the burden of iliness and health care costs.

Methods
From 2003-2007, the National Antimicrobial Resistance Monitoring System received every
20th NTS isolate submitted to 50 states and 3 local public health laboratories. At CDC,
isolates were susceptibility tested by broth microdilution. MICs were determined for 15
antimicrobial agents and interpreted using CLSI criteria when available. ArcGIS 9.3 was
used to map the spatio-temporal distribution of resistance in NTS. We calculated Shannon
conditional entropy values for the distribution of resistance patterns by geography.

Results
From 2003-2007, 3.5% of NTS were resistant to ceftiofur, 2.6% to nalidixic acid, 7.0% to at
least ampicillin, chloramphenicol, streptomycin, sulfonamide, and lelracyclme (ACSSuT),
2.3%to at least ACSSuT, amoxncnllm c avulanic acid, and ceftiofur (MDRAmpC). The
prevalence of ACSSuT and M C has declined since 2003: highest resistances were
observed in the northern Mldwesl nghesl level of resistance to ceftiofur was noted in
some northern Midwest states. Nalidixic acid resistance ranged from 2.3% to 3.0% from
2003-2007. In Salmonella serotype Typhimurium, 22.8% were ACSSuT from 2003 2007; a
decline was noted since 2003 and highest resistance prevalence rates remained in the
Midwest and South. In serotype Newport, 13.3% were MDRAmpC from 2003-2007; a decline
was observed since 2003 and highest resistance rates remained in the Midwest.

Conclusion
Highest rates of several resistance patterns in NTS were found in Midwestern states. A
spatio-tem goral view allows monitoring of trends across space and time to better
understand the emergence and spread of resistance.

Methods

Isolate submission scheme
— NARMS received every 20th NTS isolate submitted to 50 states by clinical
laboratories.
— Typhimurium var. O:5- is categorized with Typhimurium.
Antimicrobial susceptibility testing
— Allisolates were tested using broth microdilution (Sensititre) to determine minimum
inhibitory concentrations (MICs) for 15 agents.
— MICs were interpreted using criteria from the Clinical and Laboratory Standards
Institute (CLSI) when available.
— Clinically important resistances in NTS and specific serotypes are discussed in this
study

Spatio-temporal analysis
— ArcGIS 9.3 was used to map the spatio-temporal distribution of resistance in NTS.
- States were categorized by Census division.®
— We calculated Shannon conditional entropy values for the distribution of resistance
patterns by geography using the census divisions.

Entropy =-(PopulationProportion)*((ProportionResistant*
LOG(ProportionResistant)+(1- ProportionResistant)
*LOG(1- ProportionResistant)))

— Entropy provides an ordering; low entropy distributions showing concentration of
higher values in a smaller area.

Results

Results 2003-2007

Non-Typhi Salmonella
— 3.5% resistant to ceftiofur.
— 2.6% resistant to nalidixic acid.
— 7.0% resistant to at least ampicillin, ct i in, st and
tetracycline (ACSSuT).
- 2.3% resistant to at least ACSSuT, amoxicillin-clavulanic acid, and ceftiofur (MDRAmpC).
— ACSSuT and MDRAmpC declined since 2003
+ ACSSuUT declined from 9.3% in 2003 to 6.3% in 2007
+ MDRAmpC declined from 3.2% in 2003 to 2.1% in 2007
. Hi?hesl ACSSUT resistances were observed in the northern Mldwesl MT, 6 (25%); ID, 8
(17.4%); 1A, 13 (14.9%); ND, 2 (11.8%); NE, 9 (14 3%); SD, 5 (10.6%).
— Highest level of resistance to ceftiofur was noted in some northern Midwest states: MT, 4
(16%); MI, 13 (6.2%); ND, 1 (5.9%); WI, 12 (5.4%).
— Nalidixic acid resistance ranged from 2.3% to 3.0% from 2003-2007.
Salmonella serotype Typhimurium
— 22.8% were ACSSuT from 2003-2007; a decline was noted since 2003.
+ ACSSUT declined from 26.1% in 2003 to 22.8% in 2007
- Hl hest ACSSUT resistance prevalence rates remained in Midwest and Southern states: ID, 7
7% 1A, 9 (39.1%); GA, 33, (34.7%); FL, 9 (34.6%); VA, 28 (34.6%); SC, 10 (34.5%); KS, 2
) ND 1 (33.3%); LA 7(31 8%).
Salmonella serotype Newport
- 13.3% were MDRAmpC from 2003-2007; a decline was observed since 2003.
+ MDRAmpC declined from 22.8% in 2003 to 7.7% in 2007
- Hlv].]hest MDRAmpC resistance rates remained in the Midwest: NE, 1 (100%); MI, 10 (58.8%);
11(52.4%); NV, 2 (40%).

Entropy Score Results

+« MDRAmpC resistance in NTS - most resistance lies in the west and

northern divisions (Figure 1).

« Nalidixic acid resistance in NTS - lower resistance proportions are found in

the West South Central and East South Central divisions (Figure 2).

« Ceftiofur resistance in NTS - most resistance lies in the west and northern

divisions (Figure 3)

« Nalidixic acid resistance in Salmonella Enteritidis - lower resistance

proportions are found in the southern divisions (Figure 4).

« ACSSUT resistance in NTS - The highest resistance proportion was found

in the West North Central division (Figure 5).

« Ceftiofur resistance in Salmonella Heidelberg - highest proportion of

resistance was found in the Middle Atlantic and East South Central
divisions (Figure 6).

+ MDRAmpC resistance in Salmonella Newport - lower resistance

proportions are found in the southern divisions (Figure 7).

« Ceftiofur resistance in Salmonella Newport - lower resistance proportions

are found in the southern divisions (Figure 8).

+ ACSSuUT resistance in Salmonella Typhimurium - ngh resistance

proportions were found across all divisions (Figure 9
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Figure 1: Spatial Distribution by Census Division of MDRAMpPC® Resistance in
Non-Typhi Saimonelia, 2003-2007
Entropy Score’ = 0,0481
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Figure 2: Spatial Distribution by Census Divisien of Nalidixle acld Resistance in
Non-Typhi Saimoneila, 2003-2007
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Figure 3: Spatial Distribution by Census Division of Ceftiofur Resistance in
Non-Typhi Salmoneila, 2003-2007
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Figure 4: Spatial Distribution by Census Divisien of Nalidixle acld Resistance in
Salmonella Enteritidis, 2003-2007
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Figure 5: Spatial Distribution by Census Division of ACSSuT" Resistance in
Non-Typhi Salmenella, 2003-2007
Entropy Score’ = 0,1078

[Nurber [Total  [Population  [Prapartion [Popuraiion

Tez76008] 01]70 050502581 000855
] I T ots67a2] 0008050

streplomycin,

TSum of entropy scores by region
“Entropy =

Figure &: Spatial Distribution by Census Division of Ceftiofur Resistance In
Salmonella Heldelberg, 2003-2007
Entropy Score” = 0.1181
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Figure 7: Spatial Distribution by Census Division of MDRAMpPC® Resistance in
Salmonella Newpaort, 2003-2007
Entropy Score’ = 0,1739
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Figure 8: Spatial Distribution by Census Division of Ceftiofur Resistance in
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Imonella Newport, 2003-2
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Figure 9: Spatial Distribution by Census Division of ACSSuT" Resistance in
Salmonella Typhimurium, 2003-2007
Entropy Score’ = 0,2281

Legend

[ R——

et Yol TEGpaion —[Paportn [eoputon

Sum of entopy scores by region
Envopy =

Key Findings/Conclusions

Resistance in Salmonella Typhimurium is more widely
distributed, entropy score = 0.2281.

Ceftiofur resistance in Salmonella Newport follows a
similar pattern to MDRAmMpC.

Ceftiofur resistance in Salmonella Heidelberg seems to
be more widely distributed.

Resistance rates in Salmonella Enteritidis are low, more
data is needed to see if the distribution is regional.

High rates of several resistance patterns in NTS were
found in Western and Central states.

A spatio-temporal view allows monitoring of trends
across space and time to better understand the
emergence and spread of resistance.
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Status of FWA and IRB Approval for Protocol 3138 (as of 6/15/09)

Interviews of persons from which enteric bacterial isolates have been cultured with uncommon

antimicrobial resistance patterns

State

State IRB Approval

Deferral to CDC IRB*

IRB Approval -Expiring Date

AK

AL

AR

AZ

CA

Yes

10/2/2009

Cco

Yes

CT

Yes

11/12/2009

DC

DE

Yes

FL

Yes

GA

Yes

8/1/2009

HI

Yes

4/13/2010

Yes

Yes

Yes

Yes

Yes

Yes

11/21/2009

Yes

Yes

12/16/2009

Yes

Yes

Yes

Yes

Yes

Yes

2/24/2010

Yes**

NYC

Yes

5/8/2010

OH

OK

OR

Yes

2/14/2010

PA

Yes

RI

SC

SD

Yes

TN

Yes

X

uTt

VA

Yes

2/13/2010

VT

Yes

WA

Yes

wi

WV

wy

Total (Yes)

11
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*Sites have deferred to CDC IRB for local approval of the protoco
**State IRB has granted exempt status
***CDC will follow up with site to request copy of current IRB app

roval

22



	A_Agenda_call_September_ 2009_draftl_
	Status of Site Submissions
	NTS 08
	NTS 09
	TYPHI 08
	TYPHI 09
	SHIGELLA 08
	SHIGELLA 09
	E. COLI 08
	E. COLI 09
	VIBRIO 08
	VIBRIO 09
	CAMPY

	FMedalla_ICAAC09_amended_for_poster (2)
	FMedalla_ICAAC09_qcallsept09
	QuarterlyCall_09 17 09
	rpt_NARMS_Manuscripts_Active
	statelist_FWAandIRB_June09
	Prot3138




