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The value of a routine 48-h anaerobic subculture of blood cultures was assessed
in our laboratory over a 4-month period. Excluding presumed contaminants,
anaerobes represented 51 (6.9%) of the total number of 734 positive cultures.
Sixteen isolates (all Bacteroides) from six patients were detected by the anaerobic
subculture. All but one of these were also detected macroscopically. Excluding
the one isolate, the routine anaerobic subculture hastened the identification of
anaerobic organisms by only 1 day in two patients. We conclude that a routine
anaerobic subculture is not indicated for the detection of anaerobic bacteremia.

The value, timing, and number of aerobic
blood subcultures have been well established;
however, similar data regarding anaerobic sub-
cultures is scarce (7, 11). In a survey of blood
culture practices in 21 laboratories, 12 regularly
performed anaerobic subcultures of all macro-
scopically negative blood culture bottles without
macroscopic evidence of growth (1). Although
many recent studies of blood culture procedures
have included routine anaerobic subcultures, the
yield from this procedure has not been evaluated
(4, 6, 8, 11). The lack of information on this
subject may account for the conflicting recom-
mendations regarding the need for this proce-
dure in detecting anaerobic bacteremia (2, 3, 12).
This report presents the results of a 4-month
evaluation of routine anaerobic subcultures.

Blood collected aseptically by a venipuncture
team from patients with suspected bacteremia
was inoculated (10%, vol/vol) into three bottles.
Two bottles contained 100 ml of tryptic soy
broth with 0.025% sodium polyanetholsulfonate
under vacuum with CO, (Difco Laboratories,
Detroit, Mich.). During the early part of the
study period, the third bottle contained 100 ml
of Trypticase soy broth with 0.025% sodium
polyanetholsulfonate under vacuum with CO,
(Bioquest, Cockeysville, Md.); during the latter
part, it contained 100 ml of tryptic soy broth
with 0.025% sodium polyanetholsulfonate and
15% sorbitol under vacuum with CO. (Difco
Laboratories). Upon receipt in the laboratory,
one of the two bottles with tryptic soy broth and
the third bottle were transiently vented. All
bottles were then incubated at 35°C and exam-
ined macroscopically later on the day of receipt,

1 Present address: Department of Pediatrics, Denver Gen-
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once daily for 7 days, and finally on day 14 of
incubation.

Routine subcultures to chocolate blood agar
plates of macroscopically negative bottles were
performed on the day of receipt and again after
48 h of incubation (7, 11). The plates were in-
cubated at 35°C in an atmosphere containing
10% CO; and were examined after 24 and 48 h.
Subcultures of suspected (macroscopically) pos-
itive blood culture bottles were made to media
selected on the basis of the organism’s Gram-
stained morphology; this always included an an-
aerobically incubated blood agar plate.

From 18 October 1977 to 18 February 1978, a
routine anaerobic subculture of all macroscopi-
cally negative bottles was performed in addition
to the aerobic subculture at 48 h. Samples of
each bottle were withdrawn with a sterile needle
and syringe and inoculated onto sheep blood
agar plates. After each plate was inoculated, it
was immediately placed in an anaerobic jar
(GasPak; Bioquest) which had been initially
flushed and then maintained under a continuous
flow of CO.. When each jar was filled with plates,
strict anaerobic conditions were achieved by us-
ing the GasPak system. The plates were incu-
bated at 35°C and then transferred to an anaer-
obic chamber (Coy Laboratory Products, Inc.,
Ann Arbor, Mich.), where they were examined
for evidence of growth at 16 to 20 h after inoc-
ulation and again at 40 to 48 h.

All isolates were identified in the Anaerobe
Laboratory of the Section of Clinical Microbi-
ology using previously described methods (9).
To compare the times required for organism
detection, bottles with an anaerobe isolated on
subcultures were reincubated until macroscopic
evidence of growth was present, up to a total of
14 days.
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During the study period, 983 blood cultures
were positive (11.7% cultures representing 707
patients) out of 8,384 obtained. A total of 125
cultures yielded anaerobes, representing 1.5% of
the total number of cultures taken and 12.7% of
the positives. When single cultures of Staphy-
lococcus epidermidis, Corynebacterium spp.,
Bacillus spp., and Propionibacterium acnes
were excluded as probable contaminants, there
was a total of 734 (8.7%) positive cultures; an-
aerobes represented 0.61% of the total number
of cultures drawn and 6.9% of the total number
of positives.

The time to detection of the isolates, macro-
scopically and/or by the 48-h subculture, is pre-
sented in Table 1. Five or more days were re-
quired for detection of 72 of 74 (97%) P. acnes
isolates. Three days or less were required for the
detection of 45 of 51 (88%) of the remaining and
more probably clinically significant isolates.

The method of initial detection is presented
in Table 2. If growth was observed simultane-
ously on the early subculture plate and macro-
scopically in the bottle, the subculture was con-
sidered the method of initial detection. Exclud-
ing P. acnes, 16 of 51 (31%) anaerobes were first
detected by the anaerobic subculture, including
16 of 35 (46%) Bacteroides. Thirteen of these 16
isolates were detected after 16 to 20 h of incu-
bation of the anaerobic subculture plate. A single
isolate of Bacteroides corrodens was detected
only by the anaerobic subculture. All other iso-
lates were detected macroscopically only or by
both methods.

Although the data suggest that the anerobic
subculture is useful, its utility is more apparent
than real if the data are analyzed by patients
rather than by cultures. There were 28 patients
with isolates other than P. acnes. The 16 isolates
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of Bacteroides detected by the anaerobic sub-
culture were obtained from only six patients. Of
these six patients, three had the same organism
detected macroscopically in another blood cul-
ture 1 day before detection by the anaerobic
subculture. Two other patients’ cultures were
macroscopically positive on the same day the
isolate was detected on the anaerobic subcul-
ture. The final patient’s isolate (B. corrodens)
was detected only on the anaerobic subculture.
Excluding the latter patient, therefore, identifi-
cation of an anaerobic blood isolate was has-
tened by only 1 day in two patients by use of the
anaerobic subculture.

The results of this study suggest that a routine
48-h anaerobic blood culture is of little value in
the detection of anaerobic isolates in our labo-
ratory. Although the small number of certain
species isolated precludes generalizations, the
anaerobic subculture specifically did very little
to hasten the detection of Bacteroides fragilis
and Clostridium sp., the most frequent clinically

TABLE 2. Method of initial detection of 125
anaerobic blood isolates

48-h an-
Strain Macroscopic bica;lrl());ul-
ture
Anaerobic  gram-positive 3 —
cocci
Clostridium spp. 6 —
P. acnes 74 —
Non-sporeforming  gram- 4 —
positive bacilli*
Bacteroides fragilis group 19 15
B. corrodens — 1
Fusobacterium spp. 3 —

¢ Excluding P. acnes.

TaBLE 1. Incubation time required for detection, macroscopically and/or by 48-h subculture, of 125
anaerobic blood isolates

No. of isolates recovered after incubation (days):

Strain
1 2 3 4 5 6 7 >7

Anaerobic gram-pos- 1 1 1

itive cocci
Clostridium spp. 2 3 1
P. acnes 1 1 3 12 12 45
Non-sporeforming 4

gram-positive ba-

cilli®
Bacteroides fragilis 2 12 17 2 1
B. corrodens 1
Fusobacterium spp. 2 1
Cumulative number 4 (3/8) 27 (22/51) 46 (37/88) 51 (41/96) 55 (44/98) 67 (54/98) 80 (64/100) 125 (100/—)

of isolates positive
(%)

¢ Excluding P. acnes.

® Cumulative percent positive/cumulative percent positive excluding P. acnes.
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significant anaerobes isolated from blood in this
and other studies (3, 4, 5, 8, 10, 13).

In a strict sense, these results apply only to
the blood culture protocol used during this
study. Our conclusion, however, is similar to that
of Blazevic et al., who performed routine anaer-
obic subcultures after 1 and 4 days of incubation
(3). Routine anaerobic subcultures require ad-
ditional time and materials, both of which are
expensive and neither of which is particularly
productive in terms of increasing the yield or
reducing the time interval required for detecting
the presence of anaerobes. Recommendations
regarding the necessity of routine anaerobic sub-
cultures should be revised.
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