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Recent Trends of Anaerobic Bacteria Isolated from Clinical Specimens and

Clinical Characteristics of Anaerobic Bacteremia
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Background : Anaerobic bacteria can cause various infections, and their incidence may differ greatly, depending
on the country or hospital. We investigated recent trends in anaerobe isolation and clinical characteristics of
anaerobic bacteremia in one hospital in Korea to facilitate diagnosis and treatment of anaerobic infections.
Materials and Methods : Anaerobic bacteria isolated from blood, body fluids and abscess specimens at a university
hospital in Korea during 2007 and 2008 were analyzed. The medical records of 82 anaerobic bacteremia patients
were reviewed. A retrospective cohort study was conducted to determine the risk factors for in—hospital mortality
of patients with anaerobic bacteremia.

Results : A total of 289 non—duplicated anaerobic isolates were recovered from blood, body fluids and abscess
specimens. Bacteroides fragilis (73 isolates, 25.3%) was the most common organism followed by Clostridium
perfringens (22 isolates, 7.6%), Peptoniphilus asaccharolyticus (21 isolates, 7.3%) and Anaerococcus prevotii (19
isolates, 6.6%). Eighty—four isolates were recovered from blood specimens, among which B. fragilis (24 isolates)
and C. perfringens (21 isolates) were the most frequently isolated organisms. Among the 196 underlying diseases
of anaerobic bacteremia patients, neoplastic, infectious, and gastrointestinal diseases accounted for 54 (27.6%),
46 (23.5%), and 41 (20.9%) cases, respectively. The alimentary tract was the most common suspected portal of
entry. The in—hospital mortality rate of anaerobic bacteremia patients was 34.2%, and neutropenia at the time of
blood culture was the only statistically significant factor associated with mortality in this study. Anaerobes were
isolated in 1.4% of all positive blood cultures.

Conclusions : B. fragilis and C. perfringens are expected to be commonly isolated from clinical specimens. Despite
its low prevalence, anaerobic bacteremia displays a significant in—hospital mortality rate. Ongoing investigations
into anaerobic bacteremia are necessary because of ambiguous risk factors for mortality.
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Table 1. Distribution of Anaerobic Bacterial Strains Isolated from Various Clinical Specimens in a Single Korean Hospital

in 2007 and 2008

Organism Abscess Blood Body fluids Total
Gram-positive cocci
Anaerococcus prevolii 17 2 19
Finegoldia magnus 8 1 9
Peptoniphilus asaccharolyticus 19 2 21
Peptostreptococcus anaerobius 4 1 5
Peptostreptococcus micros 2 1 3
Anaerobic gram-positive cocci 7 1 8
Subtotal 57 3 5 65
Gram-positive bacilli
Actinomyces Israelii 1 1
Actinomyces odontolyticus 1 1
Actinomyces spp. 1 1
Bifidobacterium spp. 2 1 3
Clostridium difficile 1 3 4
Clostridium perfringens 21 1 22
Clostridium  spp. 4 15 6 25
Subtotal 8 38 11 57
Gram-negative bacilli
Bacteroides distasonis 2 3 5
Bacteroides fragilis 38 o T 11 73
Bacteroides ovatus 2 1 3
Bacteroides thetaiotaomicron 2 1 5 8
Bacteroides vulgatus 3 1 4 8
Bacteroides spp. 11 10 11 32
Fusobacterium necrophorum 1 1 2
Fusobacterium nucleatum 17 1
Porphyromonas endodontalis 1 1
Prevotella intermedia 4 5 9
Prevotella spp. 19 3 3 25
Subtotal 81 43 43 167
Total 146 84 59 289

“One Clostridium innocuum and one B. fragilis isolates were recovered from the same patient
One F. nucleatum and one B. fragilis isolates were recovered from the same patient
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Table 2. Site of infection and the Genus of Anaerobic Bacteria Isolated from the Blood

No. of isolates

Site of infection
Bacteroides spp.

Other GNR’

Total
GPC

Alimentary tract 22
Hepatobiliary tract
Respiratory tract
Urinary tract

Skin and soft tissue
Genital tract 1
Bone

Endocarditis

Primary bacteremia

(o) RE- )]

1

18 41

5 10
3 10
1
1
1

W= =N

Total 38

5

Abbreviations: GNR, gram-negative rod; GPC, gram-positive cocci; GPR, gram-positive rod

"Includes Prevotella and Fusobacterium species
Includes Clostridium and Actinomyces species

Table 3. Aerobic Bacteria Concomitantly Isolated with Anaerobes from the Blood

Genus of anaerobic isolates

Organism isolated concurrently
Bacteroides spp.

Other GNR’

Total
GPC Clostridium spp.

Escherichia coli 2
Staphylococcus epidermidis 2
Other coagulase negative-staphylococci 2
Enterococcus faecium

Klebsiella pneurmoniae

Candida parapsilosis

Enterococcus faecalis

Pseudomonas aeruginosa

Streptococcus spp.

Total 6

1 2

_ e A N W = =
-GN NN SIS IR SR NS

N
N
N

Abbreviations: GNR, gram-negative rod; GPC, gram-positive cocci; GPR, gram-positive rod

‘Includes Prevotella and Fusobacterium species
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Table 4. Demographics and Factors Associated with In-hospital Mortality in 79 Patients with Anaerobic Bacteremia

Characteristics/factors Overall (=79)  Alive (n=52)  Dead (n=27)  Odds ratio (95% CI)  P-value
Age, mean=SD 64.5+13.1 63.9+13.6 65.6+12.3 NA 0.603
Male/female (male %) 48/31 (60.8) 32/20 (61.5) 16/11 (59.3) 1.100 (0.426-2.843) 0.844
Underlying disease, n (%)
Neoplastic 52 (65.8) 32 (61.5) 20 (74.1) 1.786 (0.640-4.983) 0.265
Infectious 42 (53.2) 29 (55.8) 13 (48.1) 0.736 (0.290-1.871) 0.520
Gastrointestinal 40 (50.6) 25 (48.1) 15 (55.6) 1.350 (0.531-3.435) 0.528
Hepatobiliary 23 (29.1) 15 (28.8) 8 (29.6) NA NA
Cardiovascular 15 (19.0) 9 (17.3) 6 (22.2) NA NA
Site of infection, n (%)
Digestive 38 (48.1) 23 (44.2) 15 (55.6) 1.576 (0.618-4.018) 0.339
Hepatobiliary 11 (13.9) 6 (11.5) 5 (18.5) 1.742 (0.479-6.336) 0.395
Urinary 9 (11.4) 7 (135) 2 (74) NA NA
Respiratory 7 (89 4 (77 3 (11.1) NA NA
Isolated organism, n (%)
Bacteroides spp. 37 (46.8) 27 (51.9) 10 (37.0) 0.545 (0.210-1.411) 0.209
Clostridium spp. 35 (44.3) 21 (40.4) 14 (51.9) 1.590 (0.623-4.055) 0.330
Polymicrobial infection, n (%) 17 (21.5) 10 (19.2) 7 (25.9) 1.470 (0.488-4.429) 0492
Nosocomial infection, n (%) 49 (62.0) 29 (55.8) 20 (74.1) 2266 (0.817-6.284) 0.112
No. of positive culture bottle, mean+SD 1.8+0.9 1.7+£0.9 1.9+0.9 NA 0.456
Cancer history, n (%) 53 (67.1) 33 (635) 20 (74.1) 1.645 (0.588-4.605) 0.341
Neutropenia, n (%) 5(6.3 1(19 4 (14.8) 8.870 (0.939-83.810) 0.026
Presentation with shock, n (%) 32 (40.5) 18 (34.6) 14 (51.9) 2034 (0.789-5.243) 0.139
Recent surgery or invasive procedure, n (%) 33 (41.8) 25 (48.1) 8 (29.6) 0.455 (0.169-1.223) 0.115
Mechanical ventilation, n (%) 11 (13.9) 7 (135) 4 (14.8) 1.118 (0.297-4.216) 0.869
ICU admission, n (%) 19 (24.1) 10 (19.2) 9 (333 2.100 (0.730-6.039) 0.164
Adequate antibiotic therapy, n (%) 56 (70.9) 37 (71.2) 19 (70.4) 0.963 (0.347-2.673) 0.942
Abbreviations: Cl, confidence interval; NA, not applicable
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