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A brain heart infusion broth and agar biphasic bottle was compared with a
vented broth brain heart infusion bottle for the recovery of fungi from blood. A
total of 40 fungi, all yeasts, were recovered from 5,000 blood cultures. The biphasic
bottle slightly increased the overall recovery of six species of yeasts. In addition,
yeasts were first detected more often in the biphasic bottle (73%) than in the
vented broth bottle (38%). A routine early (6- to 24-h) or late (5-day) subculture
of macroscopically negative cultures may not be required for yeast isolation when
a biphasic medium is used. Of the yeasts initially detected in the biphasic medium,
83% were seen to be growing on the agar slant. Only four were detected from a 24-
h subculture, and no biphasic isolate was recovered from a 5-day subculture. Only
one yeast, a Candida glabrata of questionable clinical significance, was recovered
after our routine blood culture period of 7 days; however, other fungi, not
recovered in this study, require extended incubation periods.

Although there has been an increase in life-
threatening invasive yeast infections (3, 8), there
has been difficulty in diagnosing these infections.
Patients with invasive candidiasis often have
negative blood cultures (6). Even when cultures
are positive, growth of the yeasts in the blood
culture bottle may be so slow that recognition is
delayed (10).

In recent years, several improvements in blood
culture techniques have been developed. The
requirement for a vented (aerobic) bottle for
yeast recovery has been convincingly demon-
strated (1, 4). Biphasic media (agar slant and
broth) were shown to enhance significantly the
recovery of fungi, but in that study the conven-
tional broth bottles wcre not vented (10). In a
subsequent report from the same laboratory, a
biphasic bottle and a vented broth bottle were
compared (9). The biphasic bottle did not sig-
nificantly increased overall fungus recovery but
did reduce the time before organisms were first
observed. Other investigators have reported that
there was a comparable recovery of six yeast
species from brain heart infusion biphasic and
Trypticase (BBL Microbiology Systems) soy bi-
phasic media (2).
We tested a new commercial biphasic blood

culture bottle to evaluate: (i) the overall recov-
ery and the time to the first detection of fungi;
(ii) whether the agar slant is an acceptable sub-
stitute for the routine blood subculture; and (iii)
the need for extended incubation periods for

fungal isolation. We were interested in the pos-
sibiity of substituting the biphasic medium bot-
tle for the conventional broth bottle in our two-
bottle culturing set (7).

MATERIALS AND METHODS
The biphasic bottle (GIBCO Laboratories) is shown

in Fig. 1. It contained 50 ml of brain heart infusion
broth separated by a plastic partition from a brain
heart infusion agar slant. The partition permitted the
inoculated blood-broth mixture to be washed over the
agar slant and then returned to the side of the bottle
without agar, thus providing maximum aeration of the
agar slant during incubation.

Blood specimens were drawn into Vacutainer tubes
(165 by 16 mm) containing 3.4 ml of 0.35% sodium
polyanetholesulfonate (Becton, Dickinson & Co.,). In
the laboratory, equal volumes of blood were inoculated
into three GIBCO bottles; biphasic, conventional brain
heart infusion broth (50 ml) supplemented with cys-
teine (1 g/liter), and conventional brain heart infusion
broth (50 ml).
The biphasic bottle and the conventional broth

bottle without additional cysteine were transiently
vented with a single-draw Vacutainer needle to release
the vacuum. The agar slant in the biphasic bottle was
washed with the blood-medium mixture immediately
after incubation and once each day for 5 days. All
bottles were incubated upright at 35°C, and the broth
was routinely subcultured onto chocolate agar at 6 to
24 h and at 5 days. When the broth was turbid,
subcultures were performed onto the appropriate me-
dia, as dictated by the Gram stain results. All subcul-
ture plates were incubated for 48 h in 10% C02.

After 5 days of incubation and subculture, culture-
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FIG. 1. Biphasic blood culture bottle.

negative biphasic and vented broth bottles were trans-
ferred to a 30°C incubator for the remainder of a 30-
day incubation period. Both bottles of the set were
inspected weekly for turbidity. Two additional subcul-
tures onto chocolate agar were performed on all mac-
roscopically negative bottles after 14 and 28 days of
incubation.
The most rapid method for yeast detection was

defined as the method which first yielded macroscopic
growth. Yeasts were identified by conventional pro-
cedures.

RESULTS

During this study of 5,000 blood cultures, 40
fungi (all yeasts) were recovered from 20 pa-
tients. The species of yeasts and the numbers
isolated were: Candida tropicalis, 15; Candida
albicans, 10; Candida parapsilosis, 9; Candida
glabrata, 3; Cryptococcus neoformans, 2; and
Rhodotorula rubra, 1.
The yeast isolates eventually recovered in

each of the three bottles, biphasic, vented broth,
and unvented broth, are listed in Table 1. A
total of 31 yeasts were recovered from the bi-
phasic bottle, and 29 were recovered from the
vented broth bottle. Of the total, 23 yeasts were
isolated from both bottles, 6 were isolated from
the biphasic bottle alone, and 3 were isolated
from the vented broth bottle alone.
The bottles in which yeasts were first detected

and the method of detection are shown in Table
2. Isolates that were first detected in more than
one bottle appear more than once. Of the 40
yeasts, 29 were first detected in the biphasic
bottle. Of these, 24 were first detected on the

TABLE 1. Number ofyeast isolates from biphasic,
rented broth, and unLvented broth culture bottles

No. isolated from:
Total

Yeast isolate no. for Un-
speie Biphasic Vented vespecies meim. rt

vented
medium broth botbroth

C. tropicalis 15 9 il 9
C. albicans 10 9 8 4
C. parapsilosis 9 8 7 4
C. glabrata 3 3 1 1
C. neoformans 2 1 1 O
R. rubra 1 1 1 1

TABLE 2. Initial method of detection ofyeasts
recovered from biphasic, vented broth, and unvented

broth bottles
No. isolated fromn:

Detection method Biphasic Vented Un-Blphasl Venendemedium broth vented
broth

Slant and 24-h subcul- 8
ture

Slant 16
Broth 1 3 1
24-h subculture 4 il 8
5-day subculture 3 2

TABLE 3. Mean recovery time and range of 40 yeast
isolates

Mean recov-
Yeast isolate ery time Range (days)

(davs)

C. tropicalis 2.1 1-6
C. albicans 2.9 1-6
C. parapsilosis 3.3 2-6
C. glabrata 12.0 2-30
C. neoformans 5.0 5
R. rubra 3.0 3

agar slant; 1 was initially observed macroscopi-
cally in the broth, and 4 were recovered from a
24-h subculture of the broths. A total of 17 yeasts
were initially detected in the vented broth bot-
tle; 14 of these isolates required either a 24-h or
a 5-day blind subculture for detection. Of the 11
yeasts initially detected in the unvented broth
bottle, 10 also required a blind subculture for
initial detection.
The mean recovery time and range (in days)

for each species of yeast is shown in Table 3.
Only one yeast, a C. glabrata detected at 30
days, was recovered after the routine 7-day in-
cubation period.

DISCUSSION
We sought to determine whether the addition

of an agar slant to a broth culture bottle (bi-
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phasic media) would affect the overall recovery,
detection time, and requirement of blind sub-
cultures for the recovery of fungi from blood.
The biphasic bottle only slightly increased the

overall recovery of yeasts when compared with
the vented broth bottle. Of the 40 yeasts even-
tually isolated, 78% were detected in the biphasic
bottle and 73% were detected in the vented broth
bottle.
The yeasts were detected earlier, however,

more often in the biphasic than in the vented
broth medium. A total of 29 (73%) of the isolates
were initially detected in the biphasic bottle
compared with 17 (43%) in the vented broth
bottle (P < 0.01 by x2). The exact number of
days to earlier detection was not quantifiable
since broths which were not turbid were Gram
stained when one bottle showed macroscopic
growth. Earlier detection was attributable to the
agar slant in the biphasic bottle. Of the yeasts
observed initially in the biphasic medium, 83%
were first detected on the agar slant.
The results also suggest that, when the bi-

phasic bottle is used, 5-day blind subcultures are
not necessary for the detection of the yeast
species recovered in this study, since no biphasic
isolate was obtained from a 5-day subculture. In
addition, only 4 of the 31 biphasic isolates were
initially detected by a 24-h subculture. Elimi-
nating the blind subculture seems reasonable
since a daily washing of the biphasic agar surface
with the blood-broth mixture is, in fact, a sub-
culture technique. Our findings support the work
of Hall et al. (5), who have concluded that the
use of their biphasic media, with possible enrich-
ment, would eliminate the necessity of a routine
subculture for microbial growth.
Only one yeast was isolated after the routine

7-day incubation period. This C. glabrata, de-
tected at 30 days, was from a patient with inva-
sive candidiasis. Only C. albicans was recovered
from other blood cultures and autopsy cultures
of the liver, spleen, and kidneys of this patient.
Our results suggest that extended incubation
periods may not be necessary for the species of
fungi recovered in this study. However, some
fungi such as Histoplasma capsulatum require

an incubation period of more than 7 days for
detection in blood cultures (10).

In conclusion, we have found that the biphasic
blood bottle used in this study rapidly and effi-
ciently reveals the growth of yeasts. It appears
sufficiently better than the broth blood culture
system tested; thus, we would recommend its
use in laboratories anticipating a substantial
number of yeast isolates. This bottle is not cur-
rently available; however, the company is at-
tempting to resolve technical problems, and sub-
sequent production is anticipated.
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