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is critical. If clinicians suspect coccidioidomycosis, 
laboratory personnel should be alerted in order to 
reduce the risk of accidental exposure, since cul- 
tures of Coccidioides immitis  must be handled with 
appropriate containment. 

With the increasing number of Europeans travel- 
ing to endemic areas, it is important for clinicians 
to consider coccidioidomycosis, particularly in 
HIV-infected patients with a CD4+ lymphocyte 
count below 250/mm 3. 
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Enterococcus cecorum, a species typical ly  isolat- 
ed from chicken, pigs, calves, horses, ducks, cats, 
dogs, and canaries, was isolated from the blood of 
a patient wi th severe sept icemia. The isolate was 
identif ied by convent ional  b iochemical  tests. Iden- 
t i ty as Enterococcus cecorum was conf i rmed by 
SDS-PAGE analysis of whole cell protein. This is the 
first report of the isolat ion of Enterococcus ceco- 

rum in a cl inical sett ing. 

Enterococcus  cecorurn was first isolated from 
chicken intestines and described as Streptococcus 
cecorum in 1983 (1). It was reclassified as Enter-  
ococcus cecorum (2) based on the results of re- 
verse transcriptase sequencing of its 16S riboso- 
mal RNA. The species was further isolated from 
the intestines of pigs, calves, horses, ducks, cats, and 
dogs and from the crop of canaries (3-7). To our 
knowledge, Enterococcus  cecorum has never 
been described in a clinical setting. Recently, this 
bacterium was isolated from two sets of blood cul- 
tures obtained from a 44-year-old woman who pre- 
sented with symptoms and signs of septic shock. 

Case Repor t .  A 44-year-old woman was admitted 
to our hospital on 4 August 1995 for t reatment of 
dehydration. At presentation she also had muco- 
sitis, cheilitis, glossitis, alopecia, diarrhea, and os- 
teoporosis secondary to vitamin deficiency. In the 
past the patient had undergone numerous surgi- 
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Figure 1: SDS-PAGE profiles of whole-cell extracts of diffe- 
rent enterococci, including isolate 7504 (LMG 17333). Far left 
section: The mean correlation coefficient, expressed as a per- 
centage (r x 100) and represented as a dendrogram, calcu- 
lated by the unweighted average pair grouping method for 
a number of Enterococcus spp. Points 20 to 325 of the 400- 
point traces, indicated by a gray bar on the molecular 
weight axis, were used for the calculation of similarities be- 
tween the individual pairs of traces. The middle part of the fig- 
ure represents a computer-processed printout of positions 
0 (top of the gel, left-hand side of the pattern) to 360 (bot- 
tom of the gel, right-hand side of the pattern) of the digitis- 
ed and normalised protein patterns of all strains compared. 
Right section: LMG numbers (Culture Collection of the La- 
boratory of Microbiology Gent, University of Gent, Gent, Bel- 
gium) and cluster delineation per species. T indicates type 
strain; t l  & t2, two different colony types. 

cal procedures for morbid obesity (digestive by- 
pass, gastroplasty, surgical treatment of complica- 
tions of previous operations). During the summer 
of 1995, she spent most of her time in the compa- 
ny of her three cats and one dog. Three weeks be- 
fore admission, she presented with a worsening of 
her general status and multiple skin lesions locat- 
ed predominantly on her hands, feet, and sacrum, 
assumed to be due to malnutrition secondary to 
intestinal malabsorption and a loss of appetite. 

Seven days after admission, the patient developed 
tachypnea (25/min), tachycardia (120/rain), hypo- 
tension (blood pressure 85/55 mmHg), and mild fe- 
ver (37.4~ Severe sepsis with hypotension was 
suspected and subsequently confirmed by para- 
clinical parameters: lactic acidosis (lactate 2.7 
mmol/1), hypotension with normal central venous 
pressure (8 mmHg), low systemic resistance (583 
dyn/sec • cm-5), and high cardiac output (8.09 1/ 
rain). Intravenous norepinephrine (4-8 ~xg/min) 

was begun in order to stabilize the systemic arte- 
rial pressure. 

Two blood cultures were taken on day 7 after ad- 
mission through a central jugular i.v. line in place 
for less than 2 h. A gram-positive coccus grew af- 
ter two days of incubation in four biphasic blood 
culture bottles (Septi-Check; Becton-Dickinson, 
USA). The organism was susceptible to ampicil- 
lin, ciprofloxacin, imipenem, and vancomycin, as 
determined by the Kirby-Bauer disk diffusion 
method. 

Imipenem was administered intravenously for 
nine days, followed by ciprofloxacin for five more 
days. The patient's fever decreased, and thereafter, 
the hemodynamic variables improved rapidly. 
Blood cultures taken on day 9 after admission 
from three different intravascular catheters (arte- 
rial, side-arm, and Swan-Ganz) remained sterile. 
The catheters were not cultured when removed. 
The septicemia was not explained by any other in- 
fectious or noninfectious origin. 

The turbidity of all four blood culture broths was 
increased, and small bacterial colonies were seen 
on the chocolate agar side of the Septi-Check slide. 
Microscopic examination of gram-stained blood 
culture smears revealed short chains composed of 
about four gram-positive cocci. Catalase, pyrrolid- 
onyl peptidase, and group D antigen reactions, per- 
formed on the slide's colonies, were all negative. 
Different solid agar media were inoculated. 
Growth of small colonies was obtained from all 
four bottles on chocolate agar, Columbia blood 
agar, and sheep blood agar after one day of incu- 
bation in a CO 2 atmosphere and on supplement- 
ed blood agar under anaerobic conditions. The 
isolate, assigned number 7504, formed small, 
smooth, regular, gray, and bulgy colonies (1-2 
mm in diameter) that were slightly alpha-hemo- 
lytic on sheep blood agar. No growth was obtained 
after overnight incubation in bile-esculin medium 
and in 6.5% NaC1 broth. Catalase, pyrrolidonyl 
peptidase, and group D antigen reactions were still 

Table 1: Characteristics differentiating isolate 7504 from main 
groups of enterococci (adapted from Reference 9). 

Reac t ion  (% pos i t ive)  

G r o u p  1 G r o u p  2 G r o u p  3 Iso late 7504  

Mann i to l  + (100) + (99) - (7) + 
Sorb i to l  + (97) v (63) - (0) - 
S o r b o s e  + (97) - (0) - (0) - 
Arg in ine  - (0) + (94) + (100) - 

+, positive reaction; - ,  negative reaction; v, variable. 
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negative even when colonies of overnight cultures 
were tested. 

The Rapid ID 32 Strep (bioMdrieux, France) was 
used to identify the isolate. After 4 h of incubation 
under normal aerobic conditions, positive reac- 
tions were found for Voges Proskauer, alkaline 
phosphatase, beta-glucuronidase, alpha-galactos- 
idase, beta-galactosidase, trehatose, raffinose, 
maltose, ribose, saccharose, cyclodextrine, methyl 
B-D-glucopyranoside, melibiose, melezitose, and 
glycyl tryptophane arylamidase but negative reac- 
tions for pyrrolidonylarylaminidase, hippurate, 
L-arabinose, mannitol, sorbitol, leucine arylamin- 
idase, arginine dihydrolase, D-arabitol, alanyl- 
phenylanalyl-proline arylamidase, N-acetyl-beta 
glucosaminidase, glycogen, puliulane, beta-man- 
nosidase, and urease. Lactose and tagatose reac- 
tions were indeterminate. 

With the API ZYM (bioM6rieux), which con- 
firmed most of the results obtained with Rapid ID 
32 Strep, the isolate reacted positively for leucine 
arylaminidase, alpha-glucosidase, acid phospha- 
tase, esterase, esterase-lipase, and alpha-chymo- 
trypsine but negatively for beta-glucuronidase, 
alpha-mannosidase, lipase, valine, arylamidase, 
cystine, trypsine, naphtol-AS-BI-phosphohydro- 
lase, and alpha-fucosidase. 

Growth on agar plates was better when the plates 
were incubated in 10% CO 2, but CO 2 was not ab- 
solutely required, as growth was also observed in 
an aerobic atmosphere without CO 2 on sheep 
blood agar. The isolate also was facultatively an- 
aerobic, unable to grow in NaC1 6.5% even when 
incubated for ten days with and without CO 2, un- 
able to grow on bile-esculin medium without 
CO2, but able to grow poorly on bile-esculin me- 
dium when incubated in 10% CO2, and able to 
grow on esculin agar with and without CO 2. 

These reaction and growth patterns suggested 
the isolate was Enterococcus cecorum. Further 
testing performed in the laboratory of the Univer- 
sity of Gent produced the following results. The 
isolate was nonmotile (motility test agar), amylase 
negative, and did not grow on Slanetz and Bartley 
enterococcal selective medium. In the API 20 
Strep test (bioM6rieux), which confirmed most of 
the results obtained with the Rapid ID 32 Strep, 
the isolate presented additional positive reac- 
tions for esculin/beta-glucosidase, lactose, and 
starch. Leucine arylaminidase was weakly positive, 
beta-glucm'onidase indeterminate, and mannitol 
negative. With Rosco diagnostic tablets (Rosco, 
Denmark), the isolate was alkaline phosphatase 

Table 2: Comparison of characteristics of E n t e r o c o c c u s  

a v i u m ,  S t r e p t o c o c c u s  bov i s ,  E n t e r o c o c c u s  c o l u m b a e ,  

E n t e r o c o c c u s  c e c o r u m ,  and isolate 7504 (adapted from 
Reference 2). 

Production of acid 

Beta- A~ka~Jne L-arabinose Methyl-D- 
gtucuronidase phosphatase glucoside 

E. a v i u m  - + + 

S. b o v i s  - - 

E. c o l u m b a e  - + + + 

E. c e c o r u m  + + - - 

Isolate 7504 + + - - 

+, positive reaction; -, negative reaction. 

and beta@ucuronidase positive. A weak reaction 
was produced in the beta-galactosidase test. 

In the AP150 carbohydrate tests (bioMdrieux), the 
isolate presented positive reactions for ribose, 
trehalose, inulin, raffinose, lactose, maltose, melib- 
lose, melezitose, D-glucose, galactose, D-fructose, 
D-mannose, N-acetyl glucosamine, amygdalin, 
arbutin, esculin, salicin, cellobiose, sucrose, and 
beta-gentiobiose and negative reactions for 
D-arabinose, sorbitol, glycogen, L-arabinose, 
D-arabitol, D-tagatose, glycerol, erythritol, 
D- and L-xylose, 2- and 5-ketogluconate, adonitol, 
beta-methylxyIoside, L-sorbose, rhamnose, duIci- 
tol, inositol, alpha-methyl-D-mannoside, alpha- 
methyl-D-gtycoside, starch, xylitol, D-turanose, 
D-lyxose~ D- and L-fucose, and gluconate. Acid 
was produced from D-mannitol with a delay. 

Sodium dodecyl sulfate-polyacrylamide gel elec- 
trophoresis (SDS-PAGE) analysis of whole cell 
protein confirmed the identity of isolate 7504 
(LMG 17333) as Enterococcus cecorum, with a 
pattern closely related to that of Enterococcus 
cecorum strains of animal origin (Figure 1). Its 
SDS-PAGE profile was significantly different 
from that of other enterococci, including that of 
its closest biochemical relative, Enterococcus co- 
lurnbae. 

The Enterococcus cecorurn isolate (7504) gave a 
negative result with a commercially available nu- 
cleic acid probe for enterococci (AccuProbe; 
Gen-Probe, USA), while an Enterococcus faeca- 
lis strain (ATCC 19433), an Enterococcus fae- 
ciurn strain (ATCC 14025), and an Enterococcus 
avium strain (ATCC 19434) used as positive con- 
trols gave positive results, and a Streptococcus bo- 
ris strain (ATCC 33317) used as negative control 
gave a negative result. 
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Discussion. Comparative analysis of 16S riboso- 
mal RNA sequences of 11 Enterococcus species 
determined by reverse transcription revealed the 
presence of three species groups within the genus. 
The species Enterococcus faeciurn, Enterococcus 
durans, Enterococcus hirae, and Enterococcus 
mundtii formed a distinct group, as did Enterococ- 
cus aviurn, Enwrococcus pseudoaviurn, and Entero- 
coccus raffinosus and the pair of species Entero- 
coccus casseliflavus and Enterococcus gallinarurn. 
Of the remaining species, Enterococcus faecalis, 
Enterococcus cecorurn, Enterococcus colurnbae, 
and Enterococcus saccharolyticus formed distinct 
lines of descent within the genus (8). Our isolate 
proved to be an uncommon enterococcus, as it was 
unable to grow in NaC1 broth and grew poorly in 
bile-esculin solid media. Furthermore, the negative 
pyrrolidonylarylamidase reaction is atypical for 
enterococci. When we tried to classify our isolate 
into one of the three enterococcus groups defined 
by phenotypic key tests (9), we found that its neg- 
ative reactions for sorbitol, sorbose, and arginine 
and its positive reaction for mannitol made clas- 
sification difficult (Table 1). 

Even if the growth of this isolate is similar to that 
of Streptococcus boris, Enterococcus cecorurn 
differs mainly in the absence of group D antigen, 
positive alkaline phosphatase, and positive beta- 
glucuronidase and in the production of acid in API 
50 carbohydrate tests from melezitose and ri- 
bose. Our isolate resembles Enterococcus colurn- 
bae and many Enterococcus aviurn strains in its 
lack of group D antigen and in being more suscep- 
tible to NaC1 than other enterococci. It differs 
from the classical biochemical profile of Entero- 
coccus avium in its negative reactions for pyrrol- 
idonylarylamidase, arginine, sorbitol, rhamnose, L- 
arabinose, and D-arabitol. Enterococcus cecorurn 
can be differentiated (7) and has been differentiat- 
ed from Enterococcus columbae strains by its 
negative L-arabinose and positive beta-glucuro- 
nidase reactions. Thus, characterization of the iso- 
lated organism with conventional biochemical 
tests strongly suggested it to be Enterococcus ce- 
corurn (Table 2). Analysis of whole cell protein ex- 
tracts (SDS-PAGE) confirmed this identification. 
Indeed, the SDS-PAGE profile of isolate 7504 
(LMG 17333) is clearly different from that of oth- 
er known species of enterococci, including Entero- 
coccus columbae. Sodium dodecyl sulfate-poly- 
acrylamide gel electrophoresis of whole cell pro- 
tein extracts is used increasingly for the identifi- 
cation of gram-positive lactic acid bacteria, and its 
accuracy was recently established (10-12). 

The commercially available nucleic acid probe for 
enterococci (AccuProbe; Gen-Probe) was de- 
signed to react with enterococci of human origin. 
Thus, as demonstrated with this isolate, Enterococ- 
cus cecorum could be missed if the probe method 
were used to identify isolates from human infec- 
tion. 

We hypothesize that our patient acquired this 
strain from one of her domestic animals through 
cutaneous lesions secondary to malnutrition. Af- 
ter an initial period of asymptomatic colonization, 
this microorganism reached the bloodstream, 
possibly via placement of an intravenous catheter. 
There, it caused severe septicemia with hypoten- 
sion, which could not be explained by any other 
infectious or noninfectious origin. 
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Mixed Candida glabrata and 
Candida albicans Disseminated 
Candidiasis in a Heroin Addict 
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The case of a whi te-hero in addic t  who  developed 
disseminated candidiasis fo l lowing coinfect ion by 
Candida glabrata and Candida albicans is report- 
ed. Genomic  random ampl i f ied po lymorph ic  DNA 
typing suggested that the Candida glabrata blood 
isolates or iginated in the oral cavi ty  of the patient. 
This case st rengthens the evidence that Candida 
species other than Candida albicans can be in- 
volved in the pathogenesis of d isseminated candi-  
diasis in heroin addicts. 
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Disseminated candidiasis is a syndrome compris- 
ing cutaneous, ocular, and osteoarticular lesions, 
first described in 1981 in addicts using brown sug- 
ar heroin diluted in lemon juice (1). The source of 
infection, however, remained unclear. Some au- 
thors postulated that the disseminated infection 
originated directly from yeasts colonizing the in- 
testinal tract of the patient (2), while others sug- 
gested that the vehicle of infection was the lem- 
on juice, which might have been contaminated by 
the yeasts colonizing the addict before the hero- 
in was injected (3, 4). Whatever the source of in- 
fection, only cases due to Candida albicans have 
been reported thus far (1-3, 5, 6). 

We report the case of a white heroin addict infect- 
ed with the human immunodeficiency virus 
(HIV) who developed disseminated candidiasis. 
Isolates of Candida glabrata were obtained from 
both blood and the oral cavity and isolates of Can- 
dida albicans from both cutaneous lesions and the 
oral cavity. 

Case Report.: A 30-year-old male drug user, 
known to be seroposifive for both HIV and hep- 
atitis C virus, was admitted to our hospital on 18 
March 1996. Two days before hospitalization, he 
had experienced a transient episode of fever 10 
min after a heroin injection.The injected drug was 
so-called "white stuff". Usually, the patient dis- 
solved the heroin in tap water in a spoon and then 
sucked the fluid into a syringe through a cigarette 
filter before injection. The used filters were 
stored in a small box for a few days before being 
used. For the injection related to the current epi- 
sode, the drug was recovered from the used filters 
by rehydrating them with water. No lemon juice 
or any other acidic solvent was used. At admission, 
the patient complained of headache, shivering, 
myalgia and profuse sweating. Physical examina- 
tion revealed no neurological deficit or meningeal 
signs. The results of cerebrospinal fluid analysis 
and cerebral computed tomography scan were 
normal. A chest radiograph was also normal. 
Leukocyte count was 6700/mm 3, and CD4+ cell 
count was 273/mm 3. Liver enzyme levels were el- 
evated: glutamyl transferase, ASAT, and ALAT 
levels were five, two, and three times higher than 
normal, respectively. Blood cultures drawn on 
days 1 and 2 were positive for Candida glabrata. 

Two days after admission, pustules and folliculitis 
were observed in the beard area and scalp of the 
patient. Cultures of these cutaneous lesions 
yielded Candida albicans. Oral cavity swabs per- 
formed on day 3 were positive for both Candida 
albicans and Candida glabrata, although no oral 


