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In 1998, there were 1476 Salmonella isolates, 315 E. coli O157:H7 isolates, and 382 Campylobacter
isolates from humans submitted to the National Antimicrobial Resistance Monitoring System:Enteric
Bacteria(NARMYS). Twenty-seven percent of Salmonella isolates were resistant to one or more
antimicrobial agents. Among Salmonella Typhimurium isolates, 53% were resistant to one or more
antimicrobial agents. Thirty-two percent of Salmonella Typhimurium isolates had the multi-drug
resistant pattern characteristic of DT104. One Salmonella isolate was resistant to ciprofloxacin. The
percentage of Salmonella isolates with ciprofloxacin minimum inhibitory concentrations (M1Cs) >0.25
increased from 0.4% in 1996 to 0.7% in 1998. Among E. coli O157:H7 isolates, 7.3% were resistant to
one or more antimicrobial agents. Among Campylobacter isolates, 55.0% were resistant to one or more
antimicrobial agents; 13.3% were resistant to ciprofloxacin.

Methods Back to
top

NARMS was launched in 1996, within the framework of CDC’s Emerging Infections Program’s
Epidemiology and Laboratory Capacity Program and the Foodborne Disease Active Surveillance
Network (FoodNet) as a collaboration between CDC, Food and Drug Administration-Center for
Veterinary Medicine (FDA), United States Department of Agriculture- Food Safety and Inspection
Service and Agricultural Research Service (USDA), and 14 state and local health departments to
prospectively monitor the antimicrobial resistance of human non-typhoid Salmonella and Escherichia
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coli O157:H7 isolates. In 1998, there were 16 NARMS health department partners (CA, CO, CT, FL,
GA, KS, Los Angeles County, MD, MN, MA, NJ, New York City, New York State, OR, WA, and WV),
representing approximately 97 million persons (37% of the United States population). In 1998, seven
states (CA, CT, GA, MD, MN, NY, and OR) also monitored antimicrobial resistance among human
Campylobacter isolates (Table 1, Figure 1).

NARMS participating public health laboratories select every tenth Salmonella and every fifth E. coli
O157:H7 isolate received at their laboratory, and forward the isolates to CDC for susceptibility testing.
At CDC, a semi-automated system (Sensititre, Trek Diagnostics, Westlake, OH) is used to determine the
MICsfor 17 antimicrobial agents: amikacin, ampicillin, amoxicillin-clavulanic acid, apramycin,
ceftiofur, ceftriaxone, cephal othin, chloramphenicol, ciprofloxacin, gentamicin, kanamycin, nalidixic
acid, streptomycin, sulfamethoxazole, tetracycline, trimethoprim-sulfamethoxazole, and ticarcillin
(Table 2). Public health laboratories from seven states also select and forward the first Campyl obacter
isolate received each week to CDC for susceptibility testing. For Campylobacter, the E-test system (AB
BIODISK, Solna, Sweden) is used to determine the MICs for 8 antimicrobial agents: azithromycin,
chloramphenicol, ciprofloxacin, clindamycin, erythromycin, gentamicin, nalidixic acid, and tetracycline
(Table 2). After confirmation to genus level, identification of Campylobacter to specieslevel is
performed using dark field motility, oxidase test, and hippurate test, and for hippurate-negative
Campylobacter isolates, polymerase chain reaction.

For all three pathogens in this report, MIC results are dichotomized, and isolates with intermediate
susceptibility are categorized as sensitive. Breakpoints are determined using, when available, National
Committee for Clinical Laboratory Standards (NCCLS). In 1998, a validation of MIC results obtained by
the CDC Sensititre system and the USDA Sensititre system was performed by both |aboratories. Twelve
samples from each |aboratory were tested in both laboratories for MICsto all 17 antimicrobial agents;
results from both systems were analyzed for consistency.

Results

Salmonedlla Back to
top

A total of 1476 Salmonella isolates were received at CDC in 1998; 1466/1476 (99.3%) were viable upon
receipt and tested for antimicrobial susceptibility. The antimicrobial agents with the highest prevalence
of resistance were tetracycline, sulfamethoxazole, streptomycin, and ampicillin; 295/1466 (20.1%) were
resistant to tetracycline, 283/1466 (19.3%) isolates were resistant to sulfamethoxazole, 273/1466
(18.6%) were resistant to streptomycin, and 241/1466 (16.4%) were resistant to ampicillin (Table 3,
Figure 2). Correlation between ampicillin resistance and ticarcillin resistance was very high; 234/241
(97.1%) of isolates resistant to ampicillin were resistant to ticarcillin. All ticarcillin-resistant Salmonella
isolates were also resistant to ampicillin. One (0.1%) isolate (S. Schwarzengrund) was resistant to
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ciprofloxacin; twenty (1.4 %) isolates were resistant to nalidixic acid. Ten (0.7%) isolates were resistant
to ceftriaxone. No isolates tested were resistant to amikacin (Table 3, Figure 2). MICs of all

antimicrobial agents for Salmonella are shown in Figure 3.

Frequency of resistance among different serotypes of Salmonella is shown in Table 4. Among
Salmonella isolates, 397/1466 (27.1%) were resistant to one or more agents, and 346/1466 (23.6%) were
resistant to two or more agents. Among serotypes with >22 isolates tested, the serotypes with the
greatest resistance were Hadar, Typhimurium, Heidelberg, and Agona. Among Salmonella isolates
tested, 245/1466 (16.7%) were serotype Enteritidis and 380/1466 (25.9%) were serotype Typhimurium
(includes serotype Typhimurium var. Copenhagen) (Table 4). Among S. Enteritidis isolates, 30/245
(12.2%) were resistant to one or more antimicrobia agents. Among S. Typhimurium isolates, 200/380
(52.6%) were resistant to one or more antimicrobia agents (Table 4). Resistance to each antimicrobial
agent among specific serotypes of Salmonella is shown in Figure 4.

In recent years, amultidrug-resistant strain of S, Typhimurium (DT104) has been identified. Among 380
S Typhimurium isolates tested, 120 (31.6%) were resistant to the five antimicrobial agents, ampicillin,
chloramphenicol, streptomycin, sulfamethoxazole, and tetracycline (ACSSuT), to which S.
Typhimurium DT2104 is commonly resistant (Table 5, Figure 6). Of the 120 S. Typhimurium isolates

with the ACSSUT resistance pattern, 17 (14.2%) were also resistant to kanamycin, 8 (6.7%) were also
resistant to cephalothin, 8 (6.7%) were also resistant to amoxicillin-clavulanic acid, 5 (4.2%) were also
resistant to ceftiofur, and 4 (3.3%) were also resistant to ceftriaxone (Table 6). S Typhimurium with the
ACSSUT resistance pattern were somewhat more frequently isolated from blood (5/120, 4.2%) than were
other S, Typhimurium isolates (9/260, 3.5%) (Table 7).

A second penta-resistant pattern, resistance to ampicillin, kanamycin, streptomycin, sulfamethoxazole,
and tetracycline (AKSSUT), has a'so emerged among Salmonella Typhimurium. These strains are not
DT104 by phage typing. Among 380 Salmonella Typhimurium isolates tested, 47/380 (12.4%) had the
AKSSUT resistance pattern (Table 5). Of the 47 S. Typhimurium isolates with the AKSSUT resistance

pattern, 17 (36.2%) were also resistant to chloramphenicol, 9 (19.1%) were also resistant to cephalothin,
and 4 (8.5%) were also resistant to amoxicillin-clavulanic acid (Table 6). S. Typhimurium with the
AKSSUT resistance pattern were more commonly isolated from blood (4/47, 8.5%) than were other S
Typhimurium isolates (9/260 or 3.5%) (Table 7).

Salmonella isolates with the ACSSUT or AKSSUT resistance pattern were also often additionally
resistant to other antimicrobia agents, as shown in Table 8.

One Salmonella isolate (0.1%) was resistant to ciprofloxacin. The percentage of Salmonella isolates with
ciprofloxacin M1Cs >0.25 increased from 0.4% (5/1326) in 1996 to 0.7% (10/1465) in 1998 (Figure 3).

Serotypes of Salmonella isolates with reduced susceptibility or resistance to ciprofloxacin included S,
Enteritidis (7/21 or 33.3%) and S. Typhimurium (3/21 or 14.3%)(Table 9). The percentage of

Salmonella isolates resistant to nalidixic acid (MIC >32) increased from 0.4% (5/1326) in 1996 to 1.4%
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(20/1466) in 1998 (Figure 3 ). Serotypes of Salmonella isolates with resistance to nalidixic acid included
S Enteritidis (12/35 or 34.3%) and S. Typhimurium (6/35 or 17.1%) (Table 10).

E. coli O157:H7 Back to
top

A total of 315 E. coli O157:H7 isolates were received at CDC in 1997; 313/315 (99.4%) were tested for
antimicrobial sensitivity. Among E. coli O157:H7 isolates, 23/313 (7.3%) were resistant to one or more
antimicrobial agents and 19/313 (6%) were resistant to two or more agents. The most common
resistance among E. coli O157:H7 isolates was to sulfamethoxazole (18/313 or 5.8%) or tetracycline
(14/313 or 4.5%) (Table 11). None of the E. coli O157:H7 isolates tested were resistant to amikacin,

amoxicillin/clavulanic acid, apramycin, ceftiofur, ceftriaxone, cephalothin, ciprofloxacin, gentamicin, or
nalidixic acid (Table 11, Figure 7). The MICsfor E. coli O157:H7 are shown in Figure 8.

Campylobacter Back to
top

A total of 382 Campylobacter isolates were collected in 1998 and forwarded to CDC; 346/382 (91.0%)
were viable upon receipt and tested for antimicrobial susceptibility (Table 1, Figure 1). Among tested
isolates, 332/346 (96%) were C. jgjuni, 9/346 (2.6%) were C. coli, 2 were C. upsaliensis, 1 was C. lari,
and 2 were undetermined. Among Campylobacter jejuni isolates, 181/332 (54.5%) were resistant to one
or more antimicrobial agents, and 52/332 (15.6%) were resistant to two or more agents. The most
common resistance among Campylobacter jgjuni isolates was to tetracycline (46.4%) followed by
nalidixic acid (15.1%), and ciprofloxacin (13.3%) (Table 12, Figure 9). The MICs for Campylobacter
jegjuni are shown in Figure 10. Among Campylobacter coli isolates, 5/9 (56%) were resistant to one or
more antimicrobial agents, and 3/9 (33%) were resistant to two or more agents. The most common
resistance among Campylobacter coli isolates was to nalidixic acid (55.6%) , followed by tetracycline
(44.4%), chloramphenicol (22.2%), and ciprofloxacin (11.1%) (Table 12).

Sengititre Validation Study Overall Back to
top
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355/408 (86%) of MIC results obtained in CDC and USDA laboratories were identical. Of the 53 (14%)
results which differed, 52/53 (98%) differed by one dilution. In the 53 instances of disagreement, CDC
had the higher MIC 17 times. The disagreements involved gentamicin (3/17), apramycin (3/17),
cephalothin (2/17), streptomycin (2/17), tetracycline (2/17), ciprofloxacin (2/17), ticarcillin (1/17),
amoxicillin-clavulanic acid (1/17), and trimethoprim-sulfamethoxazole (1/17). The one instance with >1
dilution disagreement involved ticarcillin (3 dilutions higher). Overall, there was a 99% agreement rate
with respect to interpretation of Sensititre results obtained by CDC and USDA laboratories.

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial & Mycotic Diseases
1600 Clifton Rd NE
MS A-38
Atlanta GA 30333
updated August 5, 1999
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National Antimicrobial Resistance Monitoring System: Enteric Bacteria

1998 Annual Report

Table 1. Population size and number of isolates received, by site

Site Pop. Size Salmonella E.coli |Campylobacter

No. (%) No. (%) No. (%) No. (%)

Cdifornia(1) | 2,146,096 (2.2) 49 (3.3) 6 (1.9 48 (12.5)

Colorado 3,970,971 (4.1) 72 (4.9) 23(7.3)

Connecticut | 3,274,069 (3.4) 60 (4.1) 13 (4.1) 51 (13.4)

Florida 14,915,980 (15.4) 66 (4.5) 9(2.9)

Georgia 7,642,207 (7.9) 172 (11.7) 48 (15.2) 110 (28.8)

Kansas 2,629,067 (2.7) 31(2.1) 3(1.0)

Los Angeles 9,213,533 (9.5) 135(9.1) 5(1.6)

2

Massachusetts| 6,147,132 (6.3) 150 (10.2) 35(11.1)

Maryland 5,134,808 (5.3) 54 (3.7) 7(2.2) 27 (7.1)

Minnesota 4,725,419 (4.9) 71 (4.8) 56 (17.8) 59 (15.4)

New Jersey 8,115,011 (8.4) 156 (10.6) 21 (6.7)

New Y ork 7,420,166 (7.7) 183 (12.4) 3(1.0)

City (3)

New Y ork 10,755,135 (11.1) | 147 (10.0) 33(10.5) 36 (9.4)

State

(excluding

NYC)

Oregon 3,281,974 (3.4) 37 (2.5) 22 (7.0) 51 (13.4)

Washington 5,689,263 (5.9) 67 (4.5) 25(7.9)

West Virginia | 1,811,156 (1.8) 26 (1.8) 6 (1.9)

Totals 96,871,987*(100.0) | 1476 (100.0) |315(100.0) | 382 (100.0)

* 1997 post census estimate

(1) San Francisco and Alameda Counties

(2) Los Angeles County

(3) Five boroughs of New Y ork City (Bronx, Brooklyn, New Y ork, Queens, Richmond)
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Centers for Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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National Antimicrobial Resistance Monitoring System:Enteric Bacteria
1998 Annual Report

Table 2. Antimicrobial agents used for susceptibility testing for Salmonella, E. coli O157:H7, and
Campylobacter isolates

Antimicrobial Antimicrobial Agent Breakpoints |Code
Agent Concentration Ranges R)YD (S
(ug/ml)
Amikacin 4-32 >64 32 <16 Ak
Amoxicillin- 0.5/0.25 - 32/16 >3216<8 Cv
Clav. Acid
Ampicillin 2-64 >32 16 <8 A
Apramycin** 2-16 >3216<8 Ap
Azithromycin* 0.016 - 256 >2 0.5-1<0.025 Az
Ceftiofur** 0.5-16 >84<2 Cf
Ceftriaxone 0.25- 16 >64 32 <8 Cx
Cephalothin 1-32 >3216<8 Ce
Chloramphenicol 4-32 >3216<8 C
Chloramphenicol* 0.125 - 256
Ciprofloxacin 0.015-2 >42<1 Cp
Ciprofloxacin* 0.016 - 32
Clindamycin* 0.032 - 256 >41-2<0.5 Cl
Gentamicin 0.25-16 >168<4 G
Gentamicin* 0.025 - 16
Erythromycin* 0.047 - 256 >81-4<0.5 E
Kanamycin 16 - 64 >64 32 <16 K
Nalidixic Acid 4-64 >32<16 Na
Nalidixic Acid* 0.047 - 256
Streptomycin** 32 - 256 >64 <32 S
Sulfamethoxazole 128 - 512 >512 <256 Su
Tetracycline 4-64 >168<4 T
Tetracycline* 0.023- 32
Ticarcillin 2-128 >128 32 <16 Ti
Trimeth.-Sulfa. 0.12/2.4 - 4/76 >4/76 <2/38 Tm
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* Campylobacter antimicrobial agents and concentration ranges used
** No NCCL Sinterpretive standards for thisantimicrobial agent (veterinary use only)

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 3

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 3: Antibiotic Susceptibility of Salmonella isolates

N=1466
Antibiotic Number resistant
N %
Amikacin 00
Amox/Clav acid 24 1.6
Ampicillin 241 16.4
Apramycin 10.07
Ceftiofur 1410
Ceftriaxone 100.7
Cephalothin 3323
Chloramphenicol 1459.9
Ciprofloxacin 10.07
Gentamicin 4229
Kanamycin 84 5.7
Nalidixic acid 2014
Streptomycin 273 18.6
Sulfamethoxazole 28319.3
Tetracycline 295 20.1
Trimeth/Sulfa 3423

Centersfor Disease Control and Prevention

National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 4

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 4. Frequency of Salmonella Ser otypes/Frequency of multiresistance among ser otypes

Total Number resistant to Number
Serotype >1 resistant to >2
antimicrobial anti-microbials
N | % N % N %
Typhimurium | 380 25.9| 200 52.6 194 51.0
Enteritidis 245 (16.7| 30 12.2 22 8.9
Heidelberg 103 | 7.0 44 42.7 39 37.8
Newport 79 |54 4 51 2 2.5
Javiana 54 | 3.7 2 3.7 2 3.7
Agona 39 |27 16 41.0 12 30.8
Montevideo 33 |23 3 9.0 2 6.1
Muenchen 30 (2.0 3 10.0 2 6.7
Hadar 26 (1.8 26 100 25 96.0
Thompson 24 1.6 0 0 0 0
Braenderup 23 | 1.6 0 0 0 0
Infantis 22 |15 2 9.0 1 4.5
Other serotypes| 408 (27.8 67 16.4 45 11.0
Tota 1466|100 | 397 27.1 346 23.6

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 5

National Antimicrobial Resistance Monitoring System:Enteric Bacteria
1998 Annual Report

Table 5: Percentage of S. Typhimurium with ACSSUT or AKSSUT resistance pattern, by site

Site Total # ACSSuT/ ACSSuUT+K/ | AKSSuT/
Typhimurium/ | Typhimurium |Typhimurium | Typhimurium
NARMS
N % N % N % N %
CA 8 2.5 3 37.5 0 0 2 25.0
CO | 20 5.2 8 40.0 1 5.0 1 5.0
CT | 18 4.7 8 44.4 1 5.6 1 5.6
FL 7 1.0 4 57.1 1 143 | 2 28.6
GA | 50 13.2 11 | 220 1 2.0 6 12.9
KS | 11 2.9 2 18.2 0 0 1 9.1
LA | 22 5.8 6 27.3 0 0 3 13.6
MA | 50 13.2 10 | 20.0 2 4.0 9 18.0
MD | 16 4.2 9 56.3 1 6.3 2 12.5
MN | 29 7.6 3 10.3 2 6.9 4 13.8
NJ | 48 12.6 18 | 375 2 4.2 4 8.3
NYS | 48 12.6 12 | 250 0 0 0 0
NYC| 9 24 7 77.8 2 222 | 9 100
OR | 16 4.2 5 313 0 0 0 0
WA | 22 5.8 13 | 59.1 3 136 | 3 13.6
WV | 6 1.6 1 16.7 0 0 0 0
Total | 380 100 120 | 31.6 16 42 | 47 | 124

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 6

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 6. Additional antimicrobial resistancefor S. Typhimurium isolateswith ACSSuUT or
AKSSUT patterns

Antimicrobial [ACSSUT |AKSSuT
(N=120) | (N=47)
% %
Resistant |Resistant
Amoxicillin/ 6.7 85
Clav
Ceftiofur 4.2 6.4
Ceftriaxone 3.3 0
Cephalothin 6.7 19.1
Chloramphenicol | ----- 36.2
Gentamicin 25 6.4
Kanamycin 142 | -
Nalidixic acid 1.7 0
Trimeth/Sulfa 50 85

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MS A-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 7

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 7: Clinical source of Salmonella isolates

| solate Blood Stool | Other | Unknown | Total
N[% | N |% (N |% | N | % N | %
S. Typhimurium
S. Typhimurium w/ ACSSuT 5142|111 |925(2 |1.7| 2 1.7 | 120 |100
S Typhimuriumw/ AKSSuT |4 (85| 40 (850(3 |65 O 0 47 {100
Other S. Typhimurium 9 135|241 |1927|6 (23| 4 15 | 260 |100
S. Enteritidis 23194 | 203 |828|13|53| 6 24 | 245 100
S. Heidelberg 13 (126| 82 |796| 7 |68 1 1.0 | 103 |100
Other Salmonélla 43 | 5.8 | 644 |87.3|46 62| 5 0.7 | 738 (100
Total* 93|63 128187476 |5.2| 16 1.1 | 1466 |100

*Total = dueto overlap among S. Typhimurium isolates with ACSSUT and/or AKSSUT, 'Total' columns
will not add up

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 8

National Antimicrobial Resistance Monitoring System:Enteric Bacteria
1998 Annual Report

Table 8. M ulti-resistant antimicrobial resistance patterns of Salmonella isolates

(N=1466)

Multidrugresistant | Number of |Number of isolates |Serotype of isolates with

patterns ntibioticsin with pattern multi-drug resistant
pattern pattern N
(not incl. N %
inter. susc.)
ST 2 18/1466 12 Hadar 14
Enteritidis 3
Typhimurium 1
SuT 2 15/1466 2.3 Agona7
Schwarzengrund 4
Muenchen 1

Oranienburg 1

Heidelberg 1
Typhimurium 1
Su T and Intermediate 2 1/1466 0.1 Infantis 1
for G
ATi 2 8/1466 0.6 Enteritidis 5
Drypool 1
Reading 1
Typhimurium 1
A Ti and Intermediate 2 5/1466 0.3 Heidelberg 4
for Cv Enteritidis 1
SSu 2 7/1466 0.5 Typhimurium 5
Heidelberg 1
Cholera-suis 1
SuTm 2 3/1466 0.2 Enteritidis 1
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Typhimurium 1

http://www.cdc.gov/narms/annual /1998 _an/table8.htm (2 of 7)4/14/2005 1:34:51 PM

Unknown 1
GSu 2/1466 0.1 Heidelberg 1
Typhimurium 1
Cf Ce and Intermediate 1/1466 0.1 Adelaide 1
for C
Na Su 1/1466 0.1 Enteritidis 1
Cp Na 1/1466 0.1 Schwarzengrund 1
Cv Ce 1/1466 0.1 Typhimurium 1
GSSu 12/1466 0.8 Heidelberg 6
Agona?2
Typhimurium 2
Enteritidis 1
Unknown 1
KST 10/1466 0.7 Heidelberg 10
ATTi 8/1466 0.6 Enteritidis 6
St Paul 1
Javianal
ATTiand 3/1466 0.2 Enteritidis 2
Intermediate for Ce Reading 1
SSuT 8/1466 0.6 Stanley 2
Agonal
Derby 1
Heidelberg 1
Muenchen 1
Schwarzengrund 1
Typhimurium 1
SUT Tm 5/1466 0.3 Typhimurium 3
St. Paul 1
Enteritidis 1
SSuTm 2/1466 0.1 St Paul 1




NARMS 98 Report Table 8

Typhimurium 1

NaST 1/1466 | 1/1466 Unknown 1
0.1
KSuT 1/1466 | 1/1466 Agonal
0.1
Cv CeT and 1/1466 | 1/1466 Stanleyville 1
Intermediate for C 0.1
K NaT 1/1466 | 1/1466 Enteritidis 1
0.1
A STi 1/1466 0.1 Typhimurium 1
GS<u 12/1466 0.8 Heidelberg 6
Agona?2
Typhimurium 2
Enteritidis 1
Unknown 1
KSSuT 6/1466 04 Typhmurium 4
St Paul 1
Unknown 1
ASTTi 3/1466 0.2 Hadar 2
Typhimurium 1
A STTiand 2/1466 0.1 Hadar 1
Intermediate for CE Indiana 1
A STTiand 1/1466 0.1 Indiana 1
Intermediate for Cv
and Ce
GSSuT 2/1466 0.1 Typhimurium 2
Cv A CeTi 1/1466 0.1 Heidelberg 1
ACeTTiand 1/1466 0.1 Hadar 1
Intermediate for Cv
AGSuTiand 1/1466 0.1 Heidelberg 1
intermediate for Ce
Cv A Cf Ceand 1/1466 0.1 Typhimurium 1
Intermediate for Cx
CSuTTm 1/1466 0.1 Brandenburg 1
NaSuT Tm 1/1466 0.1 Virchow 1
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A CeSTTiand 5 3/1466 0.2 Hadar 3
Intermediate for Cv
A GSSuTiand 5 3/1466 0.2 Heidelberg 3
Intermediate for Cv
and Ce
AKSSUT 5 2/1466 0.1 Typhimurium 2
AKSUTTi 5 2/1466 0.1 Typhimurium 1
Dublin 1
ASSuTiTm 5 1/1466 0.1 Unknown 1
ASSUTTi 5 1/1466 0.1 Typhimurium 1
CSSUTTm 5 1/1466 0.1 Heidelberg 1
CNaSuT Tm 5 1/1466 0.1 Virchow 1
CvAGSSu 5 1/1466 0.1 Johannesburg 1
GKSSuT 5 1/1466 0.1 Heidelberg 1
ACSTTiand 5 1/1466 0.1 Typhimurium 1
intermediate for Cv
ACSUTTi 5 1/1466 0.1 St Paul 1
AKSSuUTIi 5 1/1466 0.1 Typhimurium 1
AKSTTiand 5 1/1466 0.1 Heidelberg 1
Intermediate for Ce
A Az Cf Cx Su and 5 1/1466 0.1 Typhimurium 1
Intermediate for Cv
and Ti
CNaSuTTm 5 1/1466 0.1 Virchow 1
A NaST Tiand 5 1/1466 0.1 Hadar 1
Intermediate for Cv
and Ce
AKSSuTiand 5 1/1466 0.1 Typhimurium 1
Intermediate for Cv
ACSSuTTiand 6 96/1466 6.5 Typhimurium 92
Intermediate for CV Agona 1
Derby 1
Hadar 1
Paratyphi B 1
AKSSUTTi 6 21/1466 1.4 Typhimurium 20
Heidelberg 1
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ACSSUTTi 6 6/1466 0.4 Typhimurium 5
St. Paul 1
ACeGSSuTi 6 3/1466 0.2 Heidelberg 3
AKSSuTTiand 6 3/1466 0.2 Typhimurium 3
Intermediate for Ce
AKSSuTTiand 6 3/1466 0.2 Typhimurium 3
Intermediate for Cv
CvACfCxCeS 6 1/1466 0.1 Typhimurium 1
AGKSSuTiand 6 1/1466 0.1 Montevideo 1
Intermediate for Ce
AKSSuTTiand 6 1/1466 0.1 Typhimurium 1
Intermediate for Cv
and Ce
A GK NaSTiand 6 1/1466 0.1 Bertal
Intermediate for Cv
and Ce
AGSSuTTiand 6 1/1466 0.1 Heidelberg 1
Intermediate for Cv
and Ce
CvASSuTi Tmand 6 1/1466 0.1 Typhimurium 1
Intermediate for G and
K
ACKSSuTTiand 7 10/1466 0.7 Typhimurium 10
Intermediate for Cv
ACNaSSuTTiand 7 2/1466 0.1 Typhimurium 2
Intermediate for Cv
ACGSSuTTiand 7 2/1466 0.1 Typhimurium 2
Intermediate for Cv
CvVACSSUTTI 7 2/1466 0.1 Typhimurium 2
CvACSSuTTiand 7 1/1466 0.1 Typhimurium 1
Intermediate for Ce
ACfCSSuTTiand 7 1/1466 0.1 Typhimurium 1
Intermediate for Cv
and Ce
CVACSUTTi Tm 7 1/1466 0.1 Typhimurium 1
AGKSSUTTi 7 1/1466 0.1 Typhimurium 1
ACSSuUTTi Tmand 7 1/1466 0.1 Typhimurium 1
Intermediate for Cv
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ACNaSuTTiTm 7 1/1466 0.1 [rumu 1
ACeKSSUTTi 7 1/1466 0.1 Typhimurium 1
ACGKSUTTiTm 8 3/1466 0.2 Typhimurium 3
CvACeGSSUTTi 8 1/1466 0.1 Hadar 1
and Intermediate for K
CvVACSSUTTiTm 1/1466 0.1 Typhimurium 1
CvAGKSSUTiTm 1/1466 0.1 Typhimurium 1
and Intermediate for
Ce
CvVACFCeCSSyTi 8 1/1466 0.1 Chester 1
and Intermediate for G
and K
ACeCKSSUTTi 9 4/1466 0.3 Typhimurium 4
Tm and Intermediate
for Cv
CvACfCxCeCSSu 9 2/1466 0.1 Newport 1
T and Intermediate for R—
Ti Typhimurium 1
CvACfCxCeSsSu 9 1/1466 0.1 Cubana 1
Ti Tm
ACeCGKSSuTi 9 1/1466 0.1 Newport 1
Tm and Intermediate
for Cv
CvACeGKSSuT 9 1/1466 0.1 St. Paul 1
Ti
CvCfCeGK SSuTi 9 1/1466 0.1 Heidelberg 1
m
AApCGSSUTTi 9 1/1466 0.1 Stanley 1
Tm and Intermediate
for Ce
CvACeGKSSUT 9 1/1466 | 1/1466 Typhimurium 1
Ti 0.1
10 0 0
Cv, ACfCxCeCKS 11 2/1466 0.1 Typhimurium 2
SuTTi
CvACfCxCeCGK 12 1/1466 0.1 Typhimurium 2
SSuTTi
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Centers for Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MS A-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Tables9 and 10

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 9. Serotypes of Salmonella with reduced susceptibility or resistant to ciprofloxacin 1996-1998

(N=21)
Serotype Frequency (%)
Enteritidis 7 33.3
Typhimurium 3 14.3
Berta 2 9.5
Virchow 2 9.5
Emek 1 4.8
Hadar 1 4.8
Heidelberg 1 4.8
Paratyphi A 1 4.8
Reading 1 4.8
Schwarzengrund 1 4.8
St. Paul 1 4.8

Table 10. Serotypes of Salmonella resistant to nalidixic acid 1996-1998

(N=35)
Serotype Frequency (%)
Enteritidis 12 34.3
Typhimurium 6 17.1
Virchow 5 14.3
Berta 2 5.7
Emek 1 2.9
Hadar 1 2.9
Heidelberg 1 2.9
Infantis 1 2.9
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lrumu 1 2.9
Muenchen 1 2.9
Paratyphi A 1 2.9
Schwarzengrund 1 2.9
St. Paul 1 2.9
Uganda 1 2.9

Centers for Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 11

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 11. Antibiotic Susceptibility of E. coli O157:H7 isolates

N=313
Antibiotic Number resistant
N %
Amikacin 0 0
Amox/Clav acid 0 0
Ampicillin 8 2.6
Apramycin 0 0
Ceftiofur 0 0
Ceftriaxone 0 0
Cephalothin 0 0
Chloramphenicol 1 0.3
Ciprofloxacin 0 0
Gentamicin 0
Kanamycin 1 0.3
Nalidixic acid 0 0
Streptomycin 6 19
Sulfamethoxazole 18 5.8
Tetracycline 14 4.5
Trimeth/Sulfa 2 0.6

Centersfor Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Table 12

National Antimicrobial Resistance Monitoring System: Enteric Bacteria
1998 Annual Report

Table 12. Antimicrobial susceptibility of Campylobacter isolates

All Campylobacter isolates (N=346)

Antimicrobial Agent Susc. (%) Inter. (%) Resist. (%)
Azithromycin 1.5 96.5 2.0
Chloramphenicol 91.0 7.5 1.5
Ciprofloxacin 85.8 0.6 13.6
Clindamycin 87.8 10.4 1.7
Erythromycin 32.6 64.2 3.2
Gentamicin 99.7 0.3 0
Nalidixic Acid 82.0 0.9 17.1
Tetracycline 57.2 0.6 42.2
Campylobacter jejuni isolates (N=332)
Antimicrobial Agent Susc. (%) Inter. (%) Resist. (%)
Azithromycin 1.2 97.0 1.8
Chloramphenicol 92.7 6.7 0.6
Ciprofloxacin 86.4 0.3 13.3
Clindamycin 90.1 9.0 0.9
Erythromycin 15.5 81.8 2.7
Gentamicin 99.7 0.3 0
Nalidixic Acid 84.2 0.7 15.1
Tetracycline 52.1 15 46.4
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Campylobacter coli isolates (N=9)

Antimicrobial Agent Susc. (%) Inter. (%) Resist. (%)
Azithromycin 0 88.9 11.1
Chloramphenicol 55.6 22.2 22.2
Ciprofloxacin 88.9 0 11.1
Clindamycin 44.3 44.5 11.1
Erythromycin 22.2 66.7 11.1
Gentamicin 100 0 0
Nalidixic Acid 33.3 11.1 55.6
Tetracycline 55.6 0 44.4

Centers for Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial and Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta, GA 30333
updated August 9, 1999
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NARMS 98 Report Figure 1

National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 1. Number of isolates submitted, by site
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Centers for Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial & Mycotic Diseases
1600 Clifton Rd NE
MSA-38
Atlanta GA 30333
updated August 9, 1999
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NARMS 98 Report Figure 2

National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 2: Resistance among Salmonella isolatesfor all sites
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National Center for Infectious Diseases | Division of Bacterial & Mycotic Diseases
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NARMS 98 Report Figure 3

National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 3: Salmonella M Cs, by antimicrobial agent

Comparison of Salmonella Amikacin M1 Cs 1997-1998

Percentage of Isolates 1 997 (N — 1 299)

100 9a.0
Resistant:. =64
80 : :
(3/1288= 0%
60
A0 F
20+
0 08 0z 00 0p0
g 16 32 64

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (1 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates
99.9

100

80

&0

40

20

Percentage of Isolates

100

80

60

40

20

1998 (N=1466)

Resistant: =64
/1 466 =0

0,1 9 q Q

8 16 32 b4
Minimum Inhibitory Concentration

Comparison of Salmonella Amoxicillin-Clavulanic acid M| Cs 1996-1998

1996 (N=1326)

Hasistant: =32
20M1326=1.5%

7G

0.1

21

4.2 8/d 16/8 3216
Minimum Inhibitory Concentration

64/32

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (2 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

60

40

20

Percentage of Isolates

100

80

&0

40

20

1997 (N=1299)

Resistant: =32

19/1299=1.5%
11.3
5.7
42 84 16/8 32116 64432

Minimum Inhibitory Concentration

1998 (N=1466)

RHesistant: =32
2411466 =1.6%

_ 9.8
0! o I _ o 07
412 814 168  32/16 64132

Minimum Inhibitory Concentration

Comparison of Salmonella Ampicillin M1 Cs 1996-1998

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (3 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 996 (N: 1 32 6]

100
Reasistant: =32
a0 279M18326=,1.1%
60 |
A0 F
21
20 +
0 1.5 0.4 02 g 0,1 l
4 g 16 32 G4 128

Minimum Inhibitory Concentration

Percentage of Isolates 1 g 97 ( N — 1 30 1 )

100
Hesistant. =32
80 L 727 e -
241M1301=18.5%
60
40
20 164
0 1.7 0,1 0,0 0,4 —— -
4 8 16 32 64 128

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (4 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

&0

40

20

100

80

60

40

20

1998 (N=1466)

Resistant: »32
2411466 =16.4%

- 16.3
4 8 16 32 Gd 128
Minimum Inhibitory Concentration
Comparison of Salmonella Apramycin M1Cs 1996-1998
Percentage of Isolates 1996 (N =132 6:]
Resistant:>32
E 0/1326=0%
o7 0,2
4 8 16 32

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (5 of 26)4/14/2005 1:34:57 PM

Minimum Inhibitory Concentration



NARMS 98 Report Figure 3

Percentage of Isolates 1 g g ? ( N — 1 ‘30 1 )

100
RHesistant: =32
80 I 0/1301= 0%
60 |
Al
20
0 0.5 0,0
2 4 a 16 32

Minimum Inhibitory Concentration

Percentage of Isolates 1 998 (N :1 466)

100
Resistant: =32
80 11466 =0.07%
il ar.T
40
20 +
0 1.3 0, 0,1

2 4 3] 16 32
Minimum Inhibitory Concentration

Comparison of Salmonella Ceftiofur M1Cs 1996-1998

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (6 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 996 (N: 1 32 6]

100
Reasistant: =&
a0 BE3M1326=4.0%
60
Al
20
0 023 1 L_L_
5 1 2 4 8 16 32

Minimum Inhibitory Concentration

Percentage of Isolates 1 g 97 ( N — 1 30 1 )

100
Reasistant:. =&
98 44/1301= 3.4%
B0
40
20
h 0.3 1.3
5 1 2 4 8 16 32

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (7 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 998 (N:1 466)

100
877 R esistant: =8
80 141466 =1.0%

&0
40
20

; 05 0 0,2 0,1 07

2 4 a8 16 32

Minimum Inhibitory Concentration

Comparison of Salmonella Ceftriaxone M| Cs 1996-1998

Percentage of Isolates 1 996 (N: 1 32 6:]

100 —ozp
Resistant: =64
80 1/1326=0,1%
il
A0 b
20 F
h 1.2 1.2 1.1 1.1 05 0 0 0,1
5 1 o 4 a 16 32 G4

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (8 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 g 97 ( N — 1 30 1 )

100 B2
Rasistant:>64
BO I 5/1301= 0.4%
60
40
20
0 2.1 0.7 0,5 0,2 0,0 0,0 0,0 0,4
5 1 2 4 A 18 32 B4

Minimum Inhibitory Concentration

Percentage of Isolates 1 998 (N:1 466)

100 —o22s
Hesistant: =64
a0 101466 =0.7%
60
40
20 b
0 0,1 0 0,1 0,1 0,1 0 0 0.7
25 5 1 o 4 a 16 32 G4

Minimum Inhibitory Concentration

Comparison of Salmonella Cephalothin M1Cs 1996-1998

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (9 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 996 (N: 1 32 6]

100
Reasistant: =32
80 r 47/1326=3.5%
60 +
Al
20
0

1 2 4 8 16 32 64
Minimum Inhibitory Concentration

Percentage of Isolates 1 g 97 ( N — 1 30 1 )

100
Hesistant: =32
80 431301=3.3%
60
AQ)
20
0

1 2 4 g8 16 32 64
Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (10 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

&0

40

20

Percentage of Isolates

100

80

60

40

20

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (11 of 26)4/14/2005 1:34:57 PM

1998 (N=1466)

A

8

Resistant: =32

33/1 466 =2.3%

16 32

Minimum Inhibitory Concentration

Comparison of Salmonella Chloramphenicol M1Cs 1996-1998

1996 (N=1326)

17
64

75,6

8
Minimum Inhibitory Concentration

Resistant: =32

141/1326=10.6%

10.5
16 32 64



NARMS 98 Report Figure 3

Percentage of Isolates 1 g g ? ( N — 1 ‘30 1 )

100
L8 Rasistant:>32
80 I 1311301=10.1%
60
A0
20
9.2
8 16 32 6
Minimum Inhibitory Concentration
Percentage of Isolates 1 998 (N:1 465)
100
Ha: Hesistant: =32
80 145/1465 =9.9%
g0
A0
20
9.8
8 16 32 G

Minimum Inhibitory Concentration

Comparison of Salmonella Ciprofloxacin M1Cs 1996-1998

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (12 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

60

40

20

100

80

Gl

40

20

8838

1996 (N=1326)

MICs:=.25

5/1326=0.4%

08 0,1 0.2 02 ¥ g g

030 06 12 25 5 1 2 4
Minimum Inhibitory Concentration
Percentage of Isolates 1 99 7 (N — 1 30 1 )

g8 2
MICs: 225
I 8M1301=0.6%
08 08 04 02 00 o0 0.0
030 06 12 25 5 1 2 4

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (13 of 26)4/14/2005 1:34:57 PM

Minimum Inhibitory Concentration




NARMS 98 Report Figure 3

Percentage of Isolates 1 998 (N:1 465)

100 —=282
MICs: >.25
80 + 1014865 =0.7%
Resistant:=4
60 1 1/1465 = 0.07%
40 +
20 b
0 0,4 0.8 0,4 02 0 0 0,1
030 06 12 25 5 1 o 4

Minimum Inhibitory Concentration

Comparison of Salmonella Gentamicin M1 Cs 1996-1998

Percentage of Isolates 1 996 (N: 1 32 6:]

100
Resistant:=16

80 od/15326=4.8%

60

Al

20

0 02 0,2 15 _2"3
o5 5 1 g 4 a 16 32

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (14 of 26)4/14/2005 1:34:57 PM




NARMS 98 Report Figure 3

Percentage of Isolates

100

80

60

40

20

Percentage of Isolates

100

80

&0

40

20

1997 (N=1301)

52.0

=5

1

2

Resistant:=16

0.2 0.9

1

4

8 16

Minimum Inhibitory Concentration

1998 (N=1465)

38/1301=2.9%

2.0
32

25

1

0,1

0,1

Resistant: =16
421465 =2 0%,

0,3 1.1

2

4

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (15 of 26)4/14/2005 1:34:57 PM

g8 16

Minimum Inhibitory Concentration

Comparison of Salmonella Kanamycin M1 Cs 1996-1998

1.8
32




NARMS 98 Report Figure 3

Percentage of Isolates

100

80

60

40

20

1996 (N=1326)

RN

Reasistant: =64

65/1326=4.9%

4.8
05 02 I
32 64 128

Minimum Inhibitory Concentration

Percentage of Isolates

100

80

Gl

40

20

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (16 of 26)4/14/2005 1:34:57 PM

1997 (N=1301)

Hd o

Reasistant:=64
6/1301=51%

G55 i —
32 64 128

Minimum Inhibitory Concentration



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

&0

40

20

1998 (N=1465)

a4

Resistant: =64
84/1465 =5.7%

5.5
0,3 og |
32 64 128

Minimum Inhibitory Concentration

Percentage of Isolates

100

80

60

40

20

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (17 of 26)4/14/2005 1:34:57 PM

Comparison of Salmonella Nalidixic Acid M1 Cs 1996-1998

1996 (N=1326)

4
Minimum Inhibitory Concentration

8

Dz

Resistant: =32
h/1326= 0.4%

B

0.4

16

32

64




NARMS 98 Report Figure 3

Percentage of Isolates 1 g g ? ( N — 1 ‘30 1 )

100
88.0 RHesistant: =32
80 11/1301=0.8%
Hills
A0 |
20 +
9.9
i 00 1,2 0,2 07

Minimum Inhibitory Concentration

Percentage of Isolates 1 998 (N:1 466)

100 a7
Hesistant: =32
a0 201466 =1.4%
60
40
20 b
45 v
0 I;I D'4 Dr1 el |
) 4 a 16 32 G4

Minimum Inhibitory Concentration

Comparison of Salmonella Streptomycin M1 Cs 1996-1998

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (18 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

60

40

20

Percentage of Isolates

100

80

Gl

40

20

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (19 of 26)4/14/2005 1:34:57 PM

1996 (N=1326)

32

64

128

Rasistant:=64
275M1326=20.7%

256 512

Minimum Inhibitory Concentration

1997 (N=1301)

V8.3

64

9.1

128

Reasistant:=64
282M1301=21.7%

3.8 20

256 512

Minimum Inhibitory Concentration



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

&0

40

20

Percentage of Isolates

100

80

60

40

20

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (20 of 26)4/14/2005 1:34:57 PM

1998 (N=1466)

a1.4

&. 1

64

7.3

128

Resistant: =64
2731466 =18.6%

256 512

Minimum Inhibitory Concentration

Comparison of Salmonella Sulfamethoxazole M1 Cs 1996-1998

1996 (N=1326)

V5.4

128

1.6
256

Resistant: =512
305/1326=23.0%

218
1:1 -
512 1024

Minimum Inhibitory Concentration



NARMS 98 Report Figure 3

Percentage of Isolates 1 g g ? ( N — 1 300 )

100

Rasistant: =51

2
328/1300=25.2 %

80

|
—
in

60

40

20

128 256 512 1024
Minimum Inhibitory Concentration

Percentage of Isolates 1 998 (N:1 466)

100
Resistant: =512
B T 283/1466 =19.3%
60
40
20 F 19 2
" 02 01 -
128 256 R12 1024

Minimum Inhibitory Concentration

Comparison of Salmonella Tetracycline M| Cs 1996-1998

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (21 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates

100

80

60

40

20

1996 (N=1326)

Reasistant:z16

301/1326=24.2%
1089
5.4 6.3
oc mmmmn wumm B o
8 16 32 B4 128

Minimum Inhibitory Concentration

1997 (N=1300)

Percentage of Isolates

100
Hesistant:=1a
B 7.8 i S L S g
80 283/1300=21.8%
60
A0 +
20 F
e it &1 5.8 &4
0 1 —_______
g 16 32 64 128

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (22 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Parcentage of Isolates

1998 (N=1466)

100
Resistant: =16
a0 2051466 =20.1%
6O
a0 +
20 +
a8
G.1
5 02 ] as
a 16 32 4 128

Minimum Inhibitory Concentration

Comparison of Salmonella Ticarcillin MICs 1997-1998

Percentage of Isolates

1997 (N=1298)

100
Reasistant: =128

80 2835M1288=18.1%

60 =47

Al

20 16.6

; 05 0,4 02 1_°l
3 4 16 33 G4 128 256

Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (23 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 9 98 ( N = 1 466)

100
Hesistant: =128
80T 224 234/1466 =16.0%
60
40
20 1549
- 0,8 0,1 0,1 0,3 0,1 l
g 16 32 64 128 256

Minimum Inhibitory Concentration

Comparison of Salmonella Trimethoprim-Sulfamethoxazole M1 Cs 1996-1998

Percentage of Isolates 1 996 (N: 1 32 6:]

100

86.4 Resistant:=4/76
a0 E1/1326=3.8%
60
40 |
20 F

a
3.8
05 0.2 0.2 3 I

A2/2.38 25/4.75  50/85 118 2/38 476 8152
Minimum Inhibitory Concentration

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (24 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 3

Percentage of Isolates 1 g 97 ( N — 1 300 )

100 —as-s
Resistant:=4/76
80 I 24/1300= 1.8%
60
40 b
20 |
1.9 0,3 0,2 0,0 02 1.6

A2/2.38 25/4.75  50/85 118 2/38 476 8152
Minimum Inhibitory Concentration

Percentage of Isolates 1 998 ( N — 1 466)

100 S5
Resistant: =4/76
a0 341466 =2.3%
60
40
20 b
0.8 02 0,1 01 @ &_

A2/2.38 25/M.75 B0/A5 119 2/38 4/76 8/152
Minimum Inhibitory Concentration

Centers for Disease Control and Prevention
National Center for Infectious Diseases | Division of Bacterial & Mycotic Diseases
1600 Clifton Rd NE

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (25 of 26)4/14/2005 1:34:57 PM


http://www.cdc.gov/
http://www.cdc.gov/ncidod
http://www.cdc.gov/ncidod/dbmd

NARMS 98 Report Figure 3
MS A-38

AtlantaGA 30333
updated August 9, 1999

http://www.cdc.gov/narmg/annual/1998_an/figure3.htm (26 of 26)4/14/2005 1:34:57 PM



NARMS 98 Report Figure 4

National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 4. Resistance among Salmonella serotypesfor all sites
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National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 5: Percentage of Salmonella isolatesidentified as Typhimurium by site, 1996-1998
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National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 6: Percentage of Salmonellaisolateswith ACSSuT pattern by site, 1996-1998
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National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 7: Resistance among E. coli O157:H7 isolatesfor all sites
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National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 8: E. coli O157:H7 MICs, by antimicrobial agent
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Figure 9: Resistance among Campylobacter jgjuni isolatesfor all sites
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National Antimicrobial Resistance Monitoring System
1998 Annual Report

Figure 10: Campylobacter jgguni MICs, by antimicrobial agent
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