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Number of Isolates Tested

Sampling Methodology

† all isolates tested 

‡ ~10% sample of statewide isolates received at MDH

§ isolates from a normally sterile site

1 Campylobacter spp.

Trends, Comments, and Other Pathogens

2 Salmonella enterica 
(non-typhoidal)

3 Neisseria gonorrhoeae

4 Neisseria meningitidis

6 Group B Streptococcus

7 Streptococcus pneumoniae

8 Mycobacterium tuberculosis
(TB)

Invasive methicillin-resistant

Staphylococcus aureus

Bordetella pertussis

Escherichia coli O157:H7
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Ciprofloxacin susceptibility was determined for all isolates (n=847). Only 29% of isolates from patients returning
from foreign travel were susceptible to quinolones. Most susceptibilities were determined using 2009 CLSI
breakpoints for Campylobacter. Susceptibilities for gentamicin and azithromycin were based on an MIC < 2 μg/ml. 

Antimicrobial treatment for enteric salmonellosis generally is not recommended.  

In 2008, 229 Neisseria gonorrhoeae isolates were tested for antibiotic resistance. 162 (71%) of the isolates
were submitted by the Red Door Clinic in Minneapolis and 67 (29%) by Room 111 in Saint Paul. Numbers
do not include samples missing susceptibility results. Resistance criteria for azithromycin have not been
established; data reflect reduced susceptibility using provisional breakpoints (zone diameter < 30 mm). As of
November 2008 the MDH PHL is no longer conducting routine surveillance of gonococcal susceptibilities.

According to CLSI, MICs > 8 μg/ml for nalidixic acid may correlate with diminished fluoroquinolone
susceptibililty.  In January 2008, 2 isolates from cases occurring in northwestern MN had nalidixic acid MICs 
> 8 μg/ml and ciprofloxacin MICs of 0.25 μg/ml indicative of resistance.  Azithromycin may be used as an
alternative to ciprofloxacin for chemoprophylaxis against meningococcal disease in northwestern MN (MMWR
2008; 57:173-5). 

96% (22/23) of early-onset infant, 94% (16/17) of late-onset infant, 50% (1/2) of maternal, and 85% (320/376)
of other invasive GBS cases were tested. Among 65 erythromycin-resistant, clindamycin-susceptible isolates,
35 (54%) had inducible resistance to clindamycin by D-test. Overall, 64% (231/359) were susceptible to
clindamycin and were D-test negative (where applicable). 72% (28/39) of infant and maternal cases were
susceptible to clindamycin and were D-test negative (where applicable).

The 659 isolates tested represented 93% of 712 total cases. Reported above are the proportions of 
case-isolates susceptible by meningitis breakpoints for cefotaxime, ceftriaxone (intermediate = 1.0 μg/ml, 
resistant > 2.0 μg/ml) and penicillin (resistant  > 0.12 μg/ml). By nonmeningitis breakpoints (intermediate = 2.0
μg/ml, resistant > 4.0 μg/ml), 95% (628/659) and 95% (628/659) of isolates were susceptible to cefotaxime
and ceftriaxone, respectively. By nonmeningitis breakpoints (intermediate = 4.0 μg/ml, resistant > 8.0 μg/ml),
94% (622/659) of isolates were susceptible to penicillin. Isolates were screened for high-level resistance to
rifampin at a single MIC; all were < 2 μg/ml.  17% (110/659) of isolates were resistant to two or more antibiotic
classes and 12% (79/659) were resistant to three or more antibiotic classes. (CLSI also has breakpoints for
oral penicillin V; refer to the most recent CLSI recommendations for information).

National guidelines recommend initial four-drug therapy for TB disease, at least until first-line drug susceptibility
results are known. Of the 23 drug-resistant TB cases reported in 2008, 22 (96%) were in foreign-born persons,
including 2 of 3 multidrug-resistant (MDR-TB) cases for 2008 (i.e., resistant to at least isoniazid [INH] and
rifampin). There were no cases of extensively drug-resistant TB (XDR-TB) (i.e., resistance to at least INH,
rifampin, any fluoroquinolone, and at least one second-line injectable drug).

3,583 cases of MRSA infection were reported in 2008 through 12 sentinel sites, of which 303 (9%) were
invasive (blood: 78%). Of these invasive cases, 73% (221/303) had an isolate submitted and antimicrobial
susceptibility testing conducted. Of invasive cases with an isolate, 80% were epidemiologically classified as
healthcare-associated. Susceptibilities were as follows: 100% to linezolid, quinupristin/dalfopristin, and
vancomycin; 99% to daptomycin, doxycycline, minocycline, gentamicin, rifampin, trimethoprim/
sulfamethoxazole; 96% to tetracycline; 95% to mupirocin; 20% to levofloxacin; 9% to erythromycin. 67% were
susceptible to clindamycin by broth microdilution; however, an additional 36 isolates (16%) were positive for
inducible clindamycin resistance by D-test (51% susceptible and D-test negative). 
For the 40 (18%) classified as community-associated (CA) cases, susceptibilities were as follows: 100% to
daptomycin, doxycycline, minocycline, linezolid, quinupristin/dalfopristin, rifampin, tetracycline,
trimethoprim/sulfamethoxazole, vancomycin; 98% to gentamicin; 93% to mupirocin; 43% to levofloxacin; 15%
to erythromycin. 78% were susceptible to clindamycin by broth microdilution; however, an additional 3 isolates
(8%) were positive for inducible clindamycin resistance by D-test (71% susceptible and D-test negative). 
There was 1 isolate from sentinel reporting that was nonsusceptible to daptomycin with an MIC = 2, and an
additional daptomycin-nonsusceptible isolate from a non-sentinel site with an MIC = 2.  In addition to sentinel
reporting, MDH received reports of 3 MRSA case isolates with intermediate resistance to vancomycin (MIC 4-8
μg/ml).

103 Bordetella pertussis isolates were tested in 2008.  All were susceptible to erythromycin.

Antimicrobial treatment for E. coli O157:H7 infection is not recommended.

93

5 Group A Streptococcus Among 6 erythromycin-resistant, clindamycin-susceptible isolates, 4 (67%) had inducible resistance to 
clindamycin by D-test.

97

98 10097

Antimicrobial Susceptibilities

of Selected Pathogens, 2008

% Susceptible
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