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The proper management of candidemic patients is controversial because of the difficulties of an early
differentiation of central venous catheter (CVC)-related candidemia from deep-seated invasive Candida infec-
tion. In particular, more information on possible markers of invasive disease is needed. We performed a
retrospective, pilot investigation to assess the diagnostic potential of a dot immunobinding assay for Candida
mannoprotein antigen in serial serum samples from 31 candidemic patients in the setting of hematologic
malignancy. Mannoproteinemia (antigenemia) was detected in 1 of 14 (7.1%) patients with transient or
CVC-related candidemia and in 13 of 17 (76.5%) patients with non-CVC-related persistent candidemia. Of the
11 subjects of this latter group with documented tissue invasion, 10 (91%) were antigenemic. The patients
belonging to the different categories did not significantly differ in the duration of candidemia, nor was there any
significant difference among the different groups of subjects either in the number of serum samples examined
or in their collection time during candidemia. The day of the first antigenemic sample during candidemia
greatly varied among subjects with invasive infection, although on average mannoproteinemia was detectable
by the first week of candidemia. In summary, our data demonstrate a correlation between mannoproteinemia
and tissue invasion by Candida spp. in candidemic patients and suggest that mannoprotein detection by our

method has a potential for the diagnosis of invasive candidiasis in these subjects.

The proper management of patients with candidemia, a dis-
ease now representing a common complication of immuno-
compromised patients, is a debated issue (7, 10, 11, 14). The
rather frequent occurrence of transient and central venous
catheter (CVC)-related candidemic episodes, coupled with the
absence of pathognomonic signs of invasive infection and poor
diagnostic tools, makes the correct clinical approach to the
candidemic subject particularly difficult (5-7, 10-12, 14, 21).
The high mortality rate observed in these patients has led most
investigators to recommend the use of antifungal therapy and
prompt CVC removal (6, 12, 21).

Others contend that some patients with candidemia may not
require antifungal therapy, thus making it unjustified as a uni-
versal treatment (5). How to identify those who could be safely
left untreated is, however, a matter of great concern.

Recently, we described a sensitive and highly specific dot
immunobinding assay for the detection of a circulating immu-
nodominant Candida mannoprotein (MP) antigen (4). This
assay has now been implemented in a pilot study of candidemic
patients with different clinical characteristics, prognoses, and
outcomes.

MATERIALS AND METHODS

All candidemic subjects admitted to the Hematology Clinic of the University
of Rome “La Sapienza” during the period August 1988 to January 1996 were
retrospectively considered in this pilot study, provided that a sufficient quantity
of at least one serum sample taken during the candidemic episode was still
available. The subjects (21 males and 10 females) had a mean age of 29 years
(range, 6 to 62 years). The underlying condition was leukemia, lymphoma, or
intestinal polyposis in 26, 4, and 1 patients, respectively. The patients were
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divided into the following categories: (i) transient candidemia, (ii) CVC-related
candidemia; (iii) persistent non-CVC-related candidemia without evidence of
tissue invasion, and (iv) persistent non-CVC-related candidemia with tissue
invasion. Transient candidemia (category i) was defined as a single blood culture
positive for Candida spp. in a patient without any clinical sign of fungal infection.
The candidemia was defined as CVC related (category ii) if the semiquantitative
catheter tip culture yielded more than 15 colonies of the fungus and candidemia
cleared within 24 h after CVC removal. Consequently, the definition of CVC-
related candidemia implies the removal of CVC. Persistent non-CVC-related
candidemia was defined as multiple Candida isolations from the blood of patients
without indwelling catheters, including those with CVC removal (category iii), or
from patients whose CVC was not removed but who had clinically or histologi-
cally documented invasive candidiasis (category iv). The clinical evidence of
invasive infection was inferred from ultrasound documentation of heart valve
vegetation or hepatosplenic lesions and multiorgan failure presumably related to
a disseminated disease. All patients were under treatment with antifungals
(mostly amphotericin B) during candidemia, and those with clinical signs of
invasive diseases were treated until the clearance of candidemia and disappear-
ance of clinical signs of the infection.

Serum samples were collected starting from the initial documentation of
candidemia to 1 week after fungal clearance or disappearance of clinical signs of
infection. Candida MP was detected by the dot immunobinding assay described
elsewhere (4). This assay is based on the use of a monoclonal antibody (MAD),
AF1, specific for a novel B-1,2-oligomannoside epitope of secretory MP of C.
albicans, C. tropicalis, C. parapsilosis, C. guilliermondii, and C. glabrata, i.c., the
most pathogenic Candida species and those most commonly found as agents of
candidemia in our setting (9, 14). Four candidemia cases due to C. krusei and one
due to C. famata were excluded from the investigation because MP from these
two fungi is not reactive with MAb AF1.

RESULTS

Table 1 shows the agent of candidemia and the MP detec-
tion results in the four categories of patients examined. The
antigen was detected neither in the subjects with transient nor
(with one exception) in those with CVC-related candidemia.
Conversely, it was detected in at least one serum sample of 13
of 17 patients with non-CVC-related persistent candidemia,
namely, in three of the 6 without clinical evidence of tissue
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TABLE 1. Clinical characteristics, causative agent, and mannoproteinemia detection for 31 candidemic patients

No. of antigenemia-positive

Candidemia category Palﬁ)ent Candida sp.” I;\;g;l:: Mannoproteinemia samples over total no. of
: serum samples
Transient 1 C. albicans b Negative 0/1
2 C. pseudotropicalis — Negative 0/1
CVC related 3 C. parapsilosis — Negative 0/2
4 C. parapsilosis — Negative 0/2
5 C. parapsilosis — Negative 0/3
6 C. parapsilosis — Negative 0/2
7 C. parapsilosis — Negative 0/5
8 C. parapsilosis — Negative 0/2
9 C. parapsilosis — Negative 0/4
10 C. parapsilosis — Negative 0/1
11 C. albicans — Negative 0/3
12 C. albicans — Positive 11
13 C. guilliermondii — Negative 0/3
14 C. guilliermondii — Negative 0/3
Non-CVC related persistent without 15 C. albicans — Negative 0/2
invasive infection 16 C. albicans — Negative 0/3
17 C. albicans — Negative 0/2
18¢ C. tropicalis — Positive 11
19 C. tropicalis — Positive 5/5
20 C. parapsilosis — Positive 2/3
Non-CVC related persistent with 21 C. parapsilosis Endocarditis Positive 3/5
invasive infection 22 C. parapsilosis Endocarditis Positive 1/5
23 C. parapsilosis Skin lesions Negative 0/3
24 C. parapsilosis Skin lesions Positive 172
25¢ C. parapsilosis MOF¢ Positive 2/3
26¢ C. parapsilosis MOF Positive 2/5
27 C. albicans Endocarditis® Positive 2/3
28 C. albicans Enterocolitis Positive 12
29 C. tropicalis Skin lesions Positive 1/3
30 C. guilliermondii Skin lesions Positive 172
31 C. glabrata Cystopyelitis Positive 1/3
ZFour cases of C. krusei candidemia and one of C. famata candidemia were excluded because these fungi are not reactive with MAb AF1.
—, absent.
¢ Dead.

4 MOF, multiorgan failure.
¢ Associated with endophthalmitis and folliculitis.

invasion and 10 of the 11 with documented tissue invasion. All
three patients with C. tropicalis infection were mannoproteine-
mic. Table 1 also shows that C. parapsilosis was the most
frequent agent of both CVC-related candidemias (8 of 12
episodes) and non-CVC-related persistent candidemias (7 of
17 episodes). However, C. parapsilosis MP was never detected
in the serum of the eight subjects of the former group, whereas
it was detected in at least one serum sample of six subjects of
the latter group (P < 0.01, Fisher exact test).

MP detection was also analyzed according to individual se-
rum samples. Overall, only 0 of 2 or 1 of 31 (3.2%) serum
samples from patients with transient or CVC-related candi-
demia, respectively, was positive. Among patients with non-
CVC-related persistent candidemia, 8 of 16 (50%) and 15 of 36
(42%) serum samples from patients without and with proven
invasive infection, respectively, were positive. In particular,
seven of nine serum samples from C. tropicalis-infected sub-
jects were antigemic. A total of 3 of 14 (21%) antigenemic
patients died, whereas none of 17 nonantigenemic patients
died during the infectious episode (P < (.05, Fisher exact test).

Table 2 shows that there were no significant differences
among the categories of patients either in the candidemia
duration or in the number of serial serum samples examined.

Rather comparable also in all categories was the time of sam-
ple collection with respect to the candidemia duration. In the
category with the highest number of antigenemic subjects, the
first positive serum sample could occur either early or late
during candidemia although, on average, antigenemia became
detectable by the first week of candidemia.

DISCUSSION

The questions (i) whether all patients with candidemia re-
quire therapy, (ii) whether CVCs should be removed in all
cases, and (iii) what the optimum treatment regimen is for
candidemia are all still controversial.

In a recent editorial (6), Edwards suggested that “until
methods to stratify patients more accurately are developed, it
is prudent to treat all patients who have candidemia, regardless
of whether they are neutropenic or whether the candidemia is
associated with the presence of catheter.” This opinion is in
agreement with the conclusions drawn by Lecciones et al. (12)
from a retrospective study on vascular catheter-associated fun-
gemia in cancer patients, as well as with those reached by Rex
et al. (21) in a study of antifungal therapy in nonneutropenic,
candidemic patients.
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TABLE 2. Some candidemia and antigenemia parameters in the different categories of patients®

Value for candidemia category:

Parameter

Non-CVC related without Non-CVC related with

CVCrelated invasive infection invasive infection
Candidemia duration” 10.2 (4-20) 9 (4-17) 9.4 (2-27)
No. of serum samples® 2.6 (1-5) 2.7 (1-5) 3.3(2-5)
Time of the first serum sample collection? 5.6 (1-14) 4.2 (1-7) 3.9 (1-8)
Time of the first antigenemic serum sample? — 33(24) 6.2 (1-27)
Time of all serum sample collections” 9.2 (1-23) 10.3 (1-19) 12.6 (1-35)
Antigenemic subjects® 1/12 (83) 3/6 (50) 10/11 (91)

“ The two subjects with transient candidemias were not considered.

®In days; mean (range).

¢ Mean (range).

4 Mean days (range), starting from the onset of candidemia.

¢ —, not shown, as only one subject (one serum sample) was antigenemic.

/Mean days (range), by cumulating all days of all sample collections and starting from the onset of candidemia.

& Number positive over total number (percent).

Of a different opinion is Di Nubile (5), who contends that (i)
selected patients, with candidemia quickly clearing after CVC
removal, may not require therapy and (ii) the subsequent pos-
sible relapse with a focal infection can still probably be treated
successfully.

The management of catheters in patients with candidemia is
another debated issue. The frequent failure of the antifungal
therapy in the treatment of CVC-related candidemia leads to
removal of the intravascular device in most patients with can-
didemia (9, 12, 20). However, CVC removal is a problematic
practice in severely ill patients requiring intensive supportive
therapy.

Basic problems remain owing to the difficulties in stratifying
patients with candidemia, in diagnosing a deep invasive infec-
tion at the first Candida isolation from blood, and in identify-
ing those patients who could avoid antifungal treatment. In this
context, the availability of a marker capable of differentiating a
candidemia with at least a strong suspicion of deep-seated
infection from a CVC-related candidemia would greatly help
in making a clinical decision about the nature and duration of
the treatment.

There is a rather wide consensus that antigen detection
methods might be potentially useful for diagnosing invasive
candidiasis and for monitoring treatment response (1, 13, 15,
23). Immunodiagnosis of invasive Candida infections by anti-
gen detection methods has indeed been evaluated by several
investigators with patients with candidemia. However, this was
done more with the aim of validating a laboratory method than
as an aid to a clinical decision, which requires a careful and
controlled definition and stratification of the patients (2, 8,
16-19).

In our pilot study, no patient with transient candidemia and
only 1 of the 12 (8%) patients with CVC-related candidemia
was antigenemic. On the contrary, MP was detected in 76% of
the patients with non-CVC-related, persistent candidemia and
in 91% of the cases with documented tissue invasion. The
sensitivity of our test was considerably lower if MP detection
was analyzed according to individual serum samples. However,
it is rather clear that antigenemia may occur only transiently
during an invasive infection and that multiple, serial specimens
are necessary to achieve optimum diagnostic sensitivity.

In our investigation, the number of serum samples examined
per category of patients was practically the same and the sera
were collected with comparable timing and frequency, relative
to candidemia duration. Thus, antigenemia detection was not
grossly biased by differences in serum sampling in the different

categories of patients. On the other hand, there was a marked
spread in the timing of the first antigenemic serum among the
patients with invasive disease, although on average, the first
positive sample occurred by the first week of infection. These
data should be taken cautiously because of the retrospective
nature of the study and the absence of a preplanned serum
sampling scheme equal for all patient categories. At any rate,
our results emphasize still more the need for serial and pro-
longed serum sample collection for antigenemia assay. A firm
conclusion on all these important aspects must necessarily
await future prospective studies with an appropriate number of
patients.

Despite the above limitations, our findings suggest the exis-
tence of a specific correlation between detectable mannopro-
teinemia and tissue invasion by Candida spp. in patients with
candidemia. Despite persistent fungemia, the antigen seems
not to be released by the yeast when the source of the infection
is a contaminated CVC. It seems logical to conclude that a
rather massive and/or persistent tissue burden of Candida spp.
must be present for the detection of circulating MP. Thus,
positive mannoproteinemia would give a clear indication for a
particularly aggressive chemotherapeutic treatment. In this
context, it is quite remarkable that all patients with non-CVC-
related C. tropicalis fungemia had positive antigenemia (for
one patient, five consecutive serum samples contained MP).
The high pathogenicity (in terms of propensity to deep-seated
infection) of C. tropicalis has been previously emphasized (24).

In conclusion, our data support the assumption that MP
detection could be a useful diagnostic tool for an invasive
candidiasis. In the event of positive antigenemia in a candi-
demic patient with indwelling CVC, the presence of a deep-
seated infection should be seriously hypothesized and the pa-
tient should be treated consequently. Our results encourage
further prospective studies for a full verification of the clinical
relevance of the MP assay in the management of the candi-
demic patient. In further studies, a quantitative assessment of
serum MP as a further discriminatory diagnostic tool will also
be attempted.
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