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TABLE 1. MICs of antimicrobial agents against anaerobic bacteria isolated from upper genital tract infections in women

Organism (no. of isolates tested) Antimicrobial agenta MIC (pg/MI)b
Range 50% 90%

Peptostreptococcus anaerobius (50)

Peptostreptococcus asaccharolyticus
(46)

Peptostreptococcus magnus (15)

Peptostreptococcus prevotii (13)

Peptostreptococcus tetradius (28)

Veillonella spp. (8)

Bacteroides bivius (46)

Bacteroides disiens (23)

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin
Mezlocillin
Amoxicillin-clavulanic acid
Clindamycin
Imipenem
Metronidazole

Cefmetazole
Cefotetan
Cefoxitin

Continued on following page

0.25-16
0.25-128
0.25-16
0.25-16

.0.06-8
s0.06-0.5
0.06-1.0
0.06-1.0

.0.06-0.25
s0.06-0.25
.0.06-0.25

0.06-0.125
.0.06->128

0.5-2

0.25-0.5
0.25-1.0
0.25-1.0

0.125-0.25
0.125-0.25
s0.06-8

0,25-1.0

.0.06-0.25
s0.06-2
s0.06-0.5
s0.06-0.25
<0.06-0.125
.0.06-0.125

0.125-1.0

.0.06-0.5

.0.06-4

.0.06-0.5

.0.06-0.5
s0.06-0.25
s0.06-0.5
s0.06-0.25
0.25-1.0

.0.06-1.0

.0.06-8
s0.06-8
.0.06-64
s0.06-0.25
.0.06-0.125
s0.06-0.25
0.25-2

0.25-4
0.5-16

0.25-4
0.5-16

.0.6-4
.0.06->128
.0.06-0.125
0.25-8

0.125-4
0.25-16

0.125-4

0.5
2
0.5
0.25
0.25

s0.06
.0.06
0.5

s0.06
0.125

.0.06
<0.06
.0.06
0.125

<0.06
1.0

0.5
0.5
0.5
0.125
0.125
0.125

s0.06
0.5

.0.06
0.125

.0.06

.0.06
s0.06
.0.06
50.06
0.5

<0.06
0.125
0.125

<0.06
.0.06
0.25

.0.06
1.0

0.125
2
0.5
1.0

<0.06
.0.06
.0.06
1.0

1.0
4
1.0
4
0.25

.0.06

.0.06
2

0.5
2
0.5

8
32
8
4
1.0
0.25
0.5
1.0

0.125
0.25
0.125

.0.06

.0.06
0.5

.0.06
2

0.5
1.0
1.0
0.25
0.25
2

s0.06
1.0

0.25
1.0
0.25
0.125
0.125
0.125

_0.06
1.0

0.125
0.5
0.25
0.125

s0.06
0.5

.0.06
1.0

1.0
8
4
8
0.25

.0.06
0.25
1.0

4
8
2
8
1.0

.0.06

.0.06
4

2
16
2
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TABLE 1-Continued

Organism (no. of isolates tested) Antimicrobial agent" MIC (i±gMl)b
Range 50% 90%

Mezlocillin 0.25-8 1.0 4
Amoxicillin-clavulanic acid <0.06-1 0.125 0.5
Clindamycin <0.06-0.125 s0.06 s0.06
Imipenem s0.06-0.125 s0.06 0.125
Metronidazole 1.0-8 2 8

Black-pigmented Bacteroides spp. (16) Cefmetazole s0.06-8 0.5 4
Cefotetan 0.125-16 0.5 16
Cefoxitin <0.06-4 0.25 4
Mezlocillin <0.06-16 0.5 8
Amoxicillin-clavulanic acid <0.06-0.5 s0.06 0.5
Clindamycin s0.06 s0.06
Imipenem s0.06-0.125 s0.06 0.125
Metronidazole 0.25-2 2 2

Bacteroides fragilis group (13)c Cefmetazole 4-64 8 8
Cefotetan 1.0->128 4 8
Cefoxitin 4-64 4 8
Mezlocillin 4-> 128 8 16
Amoxicillin-clavulanic acid 0.25-4 0.5 4
Clindamycin <0.06-1.0 0.25 0.5
Imipenem <0.06-0.5 0.125 0.5
Metronidazole 0.5-8 1.0 2

Fusobacterium spp. (12) Cefmetazole s0.06 -0.06
Cefotetan s0.06 s0.06
Cefoxitin s0.06-0.25 s0.06 0.25
Mezlocillin .0.06 s0.06
Amoxicillin-clavulanic acid <0.06-0.125 s0.06 0.125
Clindamycin <0.06-0.125 s0.06 0.125
Imipenem <0.06-0.125 s0.06 0.125
Metronidazole <0.06-0.125 s0.06 0.06

"For amoxicillin plus clavulanic acid, MICs are given as the concentration of amoxicillin. In all cases, the concentration of clavulanic acid was half of the
concentration of amoxicillin.

b 50% and 90%, MIC for 50 and 90% of isolates, respectively.
Includes: B. fragilis, eight isolates; Bacteroides vulgatus, three isolates; B. distasonis, one isolate; Bacteroides uniformis, one isolate.

The exceptions to this finding were those isolates of P.
anaerobius for which MICs were elevated but beta-
lactamases were not detected. MICs of beta-lactam antibi-
otics were elevated for nine (18%) of the isolates of P.
anaerobius. Only with cefotetan were MICs for all nine
isolates high enough for the organisms to be considered
resistant (.32 ,ug/ml). However, with amoxicillin-clavulanic
acid, cefoxitin, cefmetazole, mezlocillin, and imipenem,
MICs for these nine isolates were 1 to 5 dilutions higher than
for the other 41 isolates ofP. anaerobius, and for some of the

TABLE 2. Beta-lactamase test results for anaerobic bacteria
isolated from upper genital tract infections in women

Organism (no. of isolates tested) No.stivpositive

Peptostreptococcus anaerobius (43) ..................... 0
Peptostreptococcus asaccharolyticus (30) ................ 0
Peptostreptococcus magnus (15) ........................ 0
Peptostreptococcus prevotii (13) .............0...........
Peptostreptococcus tetradius (28) ....................... 0
Veillonella spp. (8) ............................... 0
Bacteroides bivius (45)............................... 41 (91)
Bacteroides disiens (23)............................... 17 (74)
Black-pigmented Bacteroides spp. (16) ........ .......... 7 (44)
Bacteroidesfragilis group (13) .......................... 12 (92)
Fusobacterium spp. (12) ............................... 0

isolates, MICs of all of the above-mentioned antimicrobial
agents except imipenem were at the upper limits of suscep-
tibility. We have previously noted elevated MICs of beta-
lactam antibiotics against a similar percentage of a different
group of P. anaerobius isolates (7).
Given the similar in vitro activities of cefmetazole and

cefoxitin against anaerobic bacteria as shown in this study
and against aerobic organisms commonly isolated from
upper genital tract infections in women (4), we believe that
cefmetazole would give treatment results similar to those of
cefoxitin in similar dosages. One drug might be selected over
the other if they are priced substantially differently. MICs of
cefotetan were generally one- to twofold higher than those of
cefoxitin and cefmetazole. This finding has also been shown
by others (8, 10) against organisms commonly isolated from
pelvic soft tissue infections, i.e., the B. bivius-B. disiens
group and anaerobic gram-positive cocci. Therefore, al-
though cefotetan has a long half-life in serum, cefotetan
dosages may have to be adjusted to produce higher levels in
serum to have the same effect as some of the other beta-
lactam antimicrobial agents.

Clavulanic acid is an effective inhibitor of many beta-
lactamases but has minimal antimicrobial activity of its own
(6). The combination of amoxicillin and clavulanic acid was

active against all organisms in which beta-lactamases were
detected (MICs, .4 ,ug/ml). The highest amoxicillin-clavu-
lanic acid MICs (8 ,ug/ml) were against P. anaerobius strains
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for which MICs of the cephamycins, mezlocillin, and
imipenem were also high.

This study gives further evidence that many common
anaerobic isolates from pelvic soft tissue infections in
women produce beta-lactamases. Therefore, antimicrobial
agents which are not affected by beta-lactamases are neces-
sary for treatment. However, all antimicrobial agents which
demonstrate resistance to beta-lactamases are not equally
active against anaerobic bacteria. This must be taken into
account when dosage regimens and cost are determined.

This work was supported in part by a grant from The Upjohn Co.,
Kalamazoo, Mich.
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