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Serological diagnosis and follow-up of paracoccidioidomycosis (PCM) patients have relied mainly on the
detection of antibody responses by using techniques such as complement fixation (CF) and immunodiffusion.
We recently described a novel inhibition enzyme-linked immunosorbent assay (inh-ELISA) which proved to be
useful in the diagnosis of PCM via the detection of an 87-kDa determinant in patient sera (B. L. Gomez, J. L.
Figueroa, A. J. Hamilton, B. Ortiz, M. A. Robledo, R. J. Hay, and A. Restrepo, J. Clin. Microbiol. 35:3278-3283,
1997). This test has now been assessed as a means of following up PCM patients. A total of 24 PCM patients,
classified according to their clinical presentation (6 with the acute form of the disease, of whom two had AIDS,
12 with the multifocal form of the disease, and 6 with the unifocal form of the disease), were studied. The four
human immunodeficiency virus-negative patients with acute PCM showed a statistically significant decrease in
circulating antigen levels after the start of antifungal therapy. Antigen levels in this group became negative by
our criteria (=2.3 pg/ml) before week 20 and remained so in three of four of these patients. In contrast, the
two AIDS patients who also presented with the acute form of PCM showed no statistically significant decrease
in circulating antigen levels even after 68 weeks of therapy. Taken together as a group, the patients with the
multifocal form showed a statistically significant decrease in antigenemia after 28 weeks of therapy. In
addition, five of six patients with the unifocal form became antigen negative by week 40. Antigen level decrease
mirrored clinical cure in the majority of patients in all clinical groups; in contrast, measurement of anti-PCM
antibodies via the CF test showed wide fluctuations in titers during the follow-up period. The inh-ELISA for
the detection of the 87-kDa Paracoccidioides brasiliensis determinant would appear to be a valuable additional

tool in the follow-up of PCM patients.

Paracoccidioidomycosis (PCM), one of the most important
systemic mycoses in Central and South America, is caused by
the dimorphic fungus Paracoccidioides brasiliensis (2, 27). The
disease primarily involves the lungs and then disseminates to
other organs and systems. Secondary lesions frequently appear
in the mucous membranes, skin, lymph nodes, and adrenal
glands. Both the clinical presentation and the course of the
disease vary from patient to patient (2, 27), hindering prompt
clinical diagnosis and effective follow-up (20). Active disease is
classified in two main clinical forms, the acute or subacute
form (juvenile type) and the chronic form (adult type) (11).

The definitive diagnosis of PCM is accomplished by direct
visualization of the fungus in clinical and biopsy specimens and
its isolation by culture (2). Serological tests are useful for rapid
diagnosis (4, 6, 7, 21, 26, 30) and generally rely on the detection
of antibody responses against components of P. brasiliensis
(24). The most commonly used tests are complement fixation
(CF) (9) and immunodiffusion (ID) (5, 25). However, both
have important limitations that arise from cross-reactivity, a
particular problem in CF, and from the lack of antigen stan-
dardization (24). In addition, their value in monitoring patients
is problematic, which is due, at least in part, to the diversity and
complexity of the humoral response in PCM patients (19).
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Detection of P. brasiliensis circulating antigens in body fluids
offers potential advantages over antibody detection, both for
the initial diagnosis of PCM and the follow-up of patients.
Several techniques for the detection of antigenemia in PCM
have been utilized, with variable results (10, 12-14, 22, 24, 28).
We recently described an inhibition enzyme-linked immu-
nosorbent assay (inh-ELISA) for the initial diagnosis of PCM
which relies on the detection of a circulating 87-kDa antigenic
determinant by using P1B, a monoclonal antibody (MAD) (15).
This test exhibited a sensitivity of 80.4% and a specificity of
81.4% (15). We now present results demonstrating that the
inh-ELISA is also useful in monitoring the follow-up of PCM
patients.

MATERIALS AND METHODS

Patients and serum samples. Twenty-four PCM patients whose diagnosis was
established by direct observation and/or isolation of P. brasiliensis in cultures, as
well as by conventional serologic testing, were studied. Six patients, including 2
with AIDS, presented with the acute-subacute juvenile form, 12 presented with
the chronic multifocal form, and 6 presented with the chronic unifocal form of
the disease (11). A total of 229 serum samples taken at the time of diagnosis and
subsequently at every follow-up appointment were analyzed. Samples were col-
lected between January 1989 and March 1998 at the Mycology Laboratory,
Corporacién para Investigaciones Bioldgicas, Medellin, Colombia. The mean
age of patients with the acute juvenile form was 21.6 years, whereas the mean age
of patients with the chronic forms was 47.5 years. All patients but one were
males. The time of follow-up as well as medication received and length of therapy
is included in Table 1. Forty normal human serum (NHS) samples from healthy
volunteers from areas where PCM is endemic and with no history of lung disease
were included as negative controls. All sera were stored at —20°C until use.
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TABLE 1. Characteristics of the 24 PCM patients studied according to their clinical classification

. ) Age No. of Length of 3 Length of Ag_ level at 1:% ]l.i‘;fl CS at first Ag level at CS at z;?ge rllfivzlf CS at
isease group and patient no. samples follow-up Treatment therapy diagnosis p midtreatment S C ) end of
(yr) tested (wk) (mo) (ng/ml)® follow-up follow-up (ng/ml) midtreatment treatment treatment®
" " (ng/ml) " (ng/ml)
Acute juvenile form
1 24 4 24 ITZ 6! 83.5 50.5 0.33 50.5 0.33 11.6 0.5
2 22 7 26 FCZ 11 141.7 107.2 0.6 62.5 0.66 0.0 0.93
3 14 11 164 SPZ 12 140.0 20.8 0.46 0.0 0.86 0.0 0.97
4 14 9 109 SPZ 12 51.3 123 0.5 0.0 0.96 0.0 1
Acute juvenile form with AIDS
5 26 7 39 ITZ 94 6.5 9.4 0.75 20.0 0.89 11.67 0.93¢
6 30 14 68 ITZ 164 13.0 13.3 0.0 16.0 0.73 3.24 1.0
Chronic multifocal form
7 40 11 124 ITZ 6 12.2 0.0 0.94 0.0 0.94 0.0 0.8
8 51 12 63 ITZ 6 6.0 3.7 0.3 2.4 0.85 0.0 0.92
9 59 9 92 ITZ 12 3.0 1.7 0.35 0.0 0.91 0.0 0.97
10 65 12 79 ITZ 7 9.6 4.7 0.05 1.6 0.85 0.0 0.85
11 31 14 104 ITZ 12 15.0 12.7 0.57 0.0 0.83 0.0 0.98
12 38 14 85 ITZ 8 6.2 9.6 0.59 0.0 0.82 0.0 0.91
13 25 8 52 ITZ 12 15.3 11.3 0.43 11.3 0.86 0.0 0.82
14 38 8 69 SPZ 12 30.7 15.6 0.93 4.1 0.83 0.0 0.9
15 65 13 98 ITZ 8 15.5 13.3 0.38 4.7 0.73 0.0 0.81
16 35 8 124 ITZ 6 24.8 2.3 0.6 2.9 0.92 0.0 0.83
17 48 7 96 ITZ 7 24.2 9.8 0.82 6.6 0.94 5.0 0.94
18 48 9 102 ITZ 8 26.7 40.4 0.88 36.0 0.66 22.0 0.61
Chronic unifocal form
19 29 10 96 ITZ 7 14.9 8.9 0.71 32 0.87 0.0 0.9
20 38 6 69 SPZ 7 11.3 8.8 0.87 3.8 0.92 0.0 0.92
21 51 9 120 ITZ 13 3.1 1.0 0.72 0.0 0.88 0.0 0.94
22 54 9 122 ITZ 14 3.4 0.3 0.5 0.0 0.66 0.0 0.83
23 46 12 125 ITZ 6 6.7 0.0 0.6 0.0 0.8 0.0 0.9
24 44 6 52 ITZ 8 44.8 70.0 0.65 62.0 0.75 54.0 0.8

“ITZ, itraconazole (100 to 200 mg/day); SPZ, saperconazole (100 to 300 mg/day); FCZ, fluconazole (200 mg/day).

’ Clinical score at time of diagnosis was 0 in all cases. Ag, antigen.

¢ Clinical score (CS): 0, no change; 0.01 to 0.49, minor improvement; 0.50 to 0.99, major improvement; 1, resolution.
4 Patient still undergoing treatment.

(11533

"1V 19 ZdNOD

“TOIFOMDIN “NITD ‘[

Downloaded from https://journals.asm.org/journal/jcm on 31 May 2022 by 2800:€2:1f80:8c5:9842:21fe:514d:414.



VoL. 36, 1998

Clinical evaluation. Patients were evaluated clinically at the time of diagnosis
and at each follow-up visit. Their response to therapy was measured by a com-
parative scoring system that has been reported previously (28). Briefly, this
system has four categories, with values defined as follows: a value of 0 represents
the clinical score at the time of diagnosis and also indicates no changes in clinical
condition in subsequent visits, values of 0.01 to 0.49 indicate minor improvement,
values of 0.50 to 0.99 indicate marked improvement, and a value of 1 denotes
resolution. Clinical scores at the first follow-up visit, midtreatment, and at the
end of follow-up are given in Table 1.

Antigen detection by inh-ELISA. The inh-ELISA was performed as previously
described (15). Briefly, standard inhibition curve was prepared by adding known
concentrations of P. brasiliensis CIB 339 cytoplasmic yeast antigen (CYA) to
pooled NHS (inhibition standards) (15). The inhibition reaction occurred when
constant aliquots of MAb P1B were mixed with the inhibition standards, PCM
patient serum samples, and NHS control samples; these samples were then
plated on previously blocked microtiter plates (inhibition plates) and incubated
overnight at 4°C. Reaction plates were coated with P. brasiliensis CIB 339 CYA
and also incubated overnight at 4°C. The latter were then blocked, and samples
from each well in the inhibition plates (containing a mixture of the MAb bound
to circulating antigen complexes and free MAb) were transferred to the respec-
tive wells in the reaction plates. After the plates were washed, they were probed
with goat anti-mouse immunoglobulin G-peroxidase conjugate and developed
with a chromogenic substrate as previously described (15). The optical density
(OD) readings at 490 nm were then plotted on a standard curve constructed from
the data derived from MAD titration with the inhibition standards. The antigen
concentration in the patient serum samples was calculated with a regression
model constructed with the reciprocal values of fixed concentrations of P. bra-
siliensis CYA and the OD values. All of the standards, samples, and controls
were tested in duplicate. The cutoff point was established as the upper limit of
the 90% least significance difference confidence interval of the OD values ob-
tained with the negative controls (NHS samples).

Antibody detection by CF and ID tests. CF titers at the times of diagnosis and
follow-up were determined by using the 50% hemolysis microtest described by
the CDC Laboratories, Atlanta, Ga. (16). The ID test was performed at the time
of diagnosis by using standard previously described methodology (17). Both tests
used a culture filtrate antigen from the yeast form of P. brasiliensis CIB 339
produced as already described (25, 26).

Statistical analysis. The standard inhibition curves were prepared in duplicate
in at least four independent assays. A regression model was constructed by using
the reciprocal values of antigen concentrations and the OD values obtained.
Data were analyzed by analysis of variance (ANOVA-Type III) of square sum,
including factors such as the clinical presentations and the time (weeks) of
follow-up. Interactions above the second level were excluded. Comparisons
within the factors were performed by a multiple-range test using the least sig-
nificance difference test. Statistical analysis was performed by using Statgraphics
plus (release 2, 1996; Statgraphics Corp., Rockville, Md.).

RESULTS

The standard inhibition curve accounted for 94.87% of the
variations in antigen concentration of the OD values (r =
0.9487). This curve was used to determine the concentration of
P. brasiliensis antigen in each patient sample tested. The cutoff
point was fixed as the upper limit of the 90% confidence
interval of the negative control values. Consequently, samples
with an antigen concentration greater than 2.3 pwg/ml were
considered positive.

Patients were divided according to clinical presentation into
four PCM groups: patients with the acute juvenile form, the
acute juvenile form with AIDS, the multifocal form, or the
unifocal form (Table 1). Patients in the acute juvenile group
exhibited high levels of antigenemia at the time of diagnosis
(50 to 141 pg/ml), although levels fell markedly in the first
samples taken after the start of drug therapy (Fig. 1a). Anti-
genemia became negative in three of four patients by week 20
and remained so over the course of the follow-up period.
These three patients showed rapid clinical improvement that
appears to correlate well with the decrease in detectable cir-
culating antigen. None of these patients relapsed, and treat-
ment was discontinued in each individual after 12 months. The
fourth patient is still undergoing treatment at 24 weeks and has
already shown both a pronounced decrease in antigen levels
and clinical improvement. In this group of patients, the fall of
detectable circulating antigen at each follow-up point was sta-
tistically significant (P < 0.001). Figure 1b demonstrates the
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CF titers of these patients; two of them showed declines in
antibody titers to nonreactivity at 24 weeks, while the other two
patients were nonreactive at the time of diagnosis and re-
mained so throughout the follow-up period. Figure 1c illus-
trates the results for a representative patient that demonstrate
the correlation between diminishing antigen levels and clinical
improvement seen in this group of patients.

The two AIDS patients with the acute juvenile form of PCM
showed persistently detectable levels of antigenemia through-
out the follow-up period. No statistically significant decrease
was detected during the duration of the follow-up period, even
at week 68 of treatment (Fig. 2a). CF titers declined gradually
over the period of study in one of the patients (Fig. 2b), while
in the other one titers were erratic. Both patients showed good
clinical responses to their drug regimes, although they remain
on maintenance antifungal therapy because of their human
immunodeficiency virus-positive status. Figure 2c represents
antigen detection and clinical scores during treatment for one
of the two patients.

The levels of detectable circulating antigen in all patients
with the multifocal form of PCM showed a tendency to de-
crease after initiation of treatment, but this was statistically
significant only after 28 weeks of treatment (P < 0.05). These
patients were divided into two groups for presentational pur-
poses. Patients with antigen levels below 15 pg/ml at the time
of diagnosis are shown in Fig. 3a, and those with initial antigen
levels greater than 15 pg/ml are shown in Fig. 3c. The former
group of patients showed a marked reduction in antigenemia
and all serum samples became negative by week 29 of the
follow-up period. These patients also showed clinical cure
without relapse over the period of follow-up. In contrast, the
pattern of CF titers for these patients was highly variable over
the period of follow-up (Fig. 3b), and all patients exhibited
medium (1:32 to 1:128) to high (1:256 to 1:1,024) antibody
titers at the time of diagnosis.

Four of the patients (patients 13, 14, 15, and 16) with antigen
levels higher than 15 pg/ml demonstrated decreases in anti-
genemia (Fig. 3c). Although patient 13 showed an initial fall in
antigen level followed by a slight rise, he subsequently became
antigen negative and remained so. Of the other two patients,
one (patient 18) demonstrated a marked rise in antigenemia
followed by a tendency to fall, although antigen levels never
went below the initial reported value; the other patient (pa-
tient 17) showed a reduction in antigenemia but did not be- g
come antigen negative during the follow-up period. All six of 5
these patients were clinically cured, and drug treatment was @
terminated for all of them at a maximum of 52 weeks. All of
these patients had fluctuating medium to high levels of anti- g
body at the time of diagnosis, as measured by CF test, with
some patients becoming antibody negative and then positive &
again. By the end of the follow-up period, five of these patients E
had antibody titers below the values found at the time of ®
diagnosis and two of them had become antibody negative.
Figure 3e illustrates the results for a representative patient that
demonstrates the correlation between decreasing antigen lev-
els and clinical improvement seen in the group of patients with
the multifocal form of the disease.

The six patients with the unifocal form of PCM had levels of
circulating antigen at the time of diagnosis of between 3 and 45
wg/ml (Fig. 4a). Subsequently, five demonstrated decreases in
antigenemia and four became antigen negative by week 20,
whereas the other patient (patient 19) became antigen nega-
tive at week 40 (Fig. 4a). In these five patients, the decline in
antigen was statistically significant (P < 0.001), which corre-
lates well with clinical cure. The sixth patient (patient 24)
demonstrated no overall decrease in antigen titers even after
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FIG. 1. Findings at follow-up of patients with the acute juvenile form of PCM. (a) Measurement of circulating 87-kDa antigen levels as determined by the
inh-ELISA for patients 1 (m), 2 (A), 3 (@), and 4 (). The dotted line represents the cutoff point of the inh-ELISA. (b) Measurement of antibody titers as determined
by the CF test. Symbols represent the same patients as described for panel a. NR, nonreactive. (c) Correlation between clinical improvement () and antigen levels

(histogram) in patient 2. Patient characteristics are given in Table 1. ag, antigen.

52 weeks of follow-up, although antifungal therapy was
stopped at 32 weeks with apparent clinical cure. Figure 4b
illustrates the CF titers of the same group of patients; the
pattern of responses was very variable although there was a
general downward trend. This trend did not become apparent
in two patients until week 40. One of the patients (patient 23)
became antibody positive (titer, >1:8) only briefly at 9 weeks.
Figure 4c illustrates the results for a representative patient that
demonstrates the correlation between decreasing antigen lev-
els and clinical improvement seen in this group of the patients.

DISCUSSION

Historically, monitoring the follow-up of patients with PCM
has been accomplished by the detection of antibody responses
(24) against crude antigen preparations or, more recently,
against purified antigens (3, 23, 30). For many years, the CF
test has been the method of choice for follow-up, although
recent studies have utilized techniques such as ELISA, dot
blotting, and Western blotting (3, 19), with variable results.
However, the occurrence of false negatives, the variation in the
sensitivity of these techniques, and the diversity and complexity
of the humoral responses in PCM patients suggest that antigen
detection systems may constitute a more rational approach in
the monitoring of patient follow-up. There have been some

reports of the use of antigen detection for the diagnosis of
PCM (10, 12-14, 22, 24, 29) and thus far only two reports of the
use of antigen detection for follow-up of patients (12, 22). In
1989, Mendes-Giannini et al. demonstrated a decrease in levels
of circulating 43-kDa antigen in a pool of sera from PCM
patients (22); more recently, in 1992, Freitas da Silva and
Roque-Barreira described decreasing antigenemia in one
PCM patient undergoing treatment (12). However, the effec- §
tiveness of antigen detection to monitor the chnlcal course of
PCM patients has not been previously evaluated.

The inh-ELISA has proved useful in monitoring patlents
during the follow-up period and required no modification from
that originally described (15); additionally, this test is suitable
for the processing of large numbers of samples at one time.
The correlation coefficient and the antigen cutoff point re-
ported in this study were similar to those previously described
(15). In addition, antigen levels at the time of diagnosis in
PCM patients who were common to both studies were highly
reproducible; samples which tested negative in the original
study (15) were also negative when used in this study (data not
shown). These observations provide evidence for the reproduc-
ibility of the technique.

The inh-ELISA appeared to be very useful in monitoring the
course of therapy in patients with the acute juvenile form of
PCM. The decrease in antigen levels closely mirrored the clin-
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FIG. 2. Findings at follow-up of patients with the acute juvenile form of PCM and AIDS. (a) Measurement of circulating 87-kDa antigen levels as determined by
the inh-ELISA for patients 5 (m) and 6 (O). The dotted line represents the cutoff point of the inh-ELISA. (b) Measurement of antibody titers as determined by the

CF test. Symbols represent the same patients as described for panel a. NR, nonreactiv
in patient 6. Patient characteristics are given in Table 1. ag, antigen.

ical improvement in these patients. In contrast, antibody de-
tection by CF test appeared less useful in this context, partic-
ularly since two of the patients never developed any detectable
antibody response. The generation of such false negatives
when using the CF test is of obvious concern and has been
noted by other authors in patients with this form of the disease
(24). Indeed, this problem necessitates the use of more than
one antibody detection assay, which is why CF is used in com-
bination with ID or some other test when establishing the
original diagnosis of PCM (8).

Paracoccidioidomycosis is rare in AIDS patients (2, 18, 31),
and as a result we were only able to study two of such patients.
In spite of intense itraconazole treatment and apparent clinical
response, these patients showed no significant reduction in the
level of circulating antigen. Since there is a paucity of studies
dealing with the follow-up of antigenemia in AIDS patients
with PCM (13), this would appear to be a novel observation.
However, in AIDS patients with Histoplasma capsulatum in-
fection, it has been shown that antigen remains persistent at a
low level during follow-up (32), although perhaps not to the
extent seen here. There are two possible explanations for the
persistence of antigenemia in these two patients. First, it may
result from the continued existence of low-level infection, par-

1512

1128

12 16 21 23 28 33 37 41 46 54
Weeks of follow up

ANTIGENEMIA IN PARACOCCIDIOIDOMYCOSIS 3313

b

CF titers

1:256

LARES RERS R RERS RERS RENS NESS RENS RERS REAS RARS MRS RARS Rae
12 16 20 24 28 32 36 40 44 48 52 56 60 64 68

e
8

e
4

4]

Weeks of follow up

Clinical score

1

0.9
0.8
0.7
0.6
05
0.4
0.3
0.2
0.1

B
68

e. (c) Correlation between clinical improvement () and antigen levels (histogram)

1f80:8c5:9842:21fe:514d:414.

tially controlled by drug treatment but not totally eradicated
due to the depressed cellular immunity characteristic of AIDS
patients. Second, it may result from the inability of AIDS
patients to clear circulating antigen. The former would seem to
be the most likely explanation given the extended time over
which antigenemia was still detectable. Further studies should
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this phenomenon of antigen persistence. The CF test demon-
strated the presence of antibody in both of the AIDS patients,
which has been previously reported (18). However, in our
study, antibody titers were initially high, which is unusual in
such patients, and indeed they remained so for up to 16 weeks
of follow-up.

In patients with the multifocal form of PCM, there was a
clear correlation between decreasing antigen levels and clinical
cure. Within this group, there were three patients (patients 13,
17, and 18) whose response diverged to a certain extent from
this pattern. Patient 13 was a 25-year-old male who presented
with neuroparacoccidioidomycosis. Treatment was started with
sodium valproate and itraconazole (ITZ) at 400 mg/day; how-
ever, the patient presented little clinical improvement with no
detectable levels of ITZ in serum and an antigenemia which
remained high (11.3 pg/ml) throughout this period. Subse-
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FIG. 3. Findings at follow-up of patients with the multifocal form of PCM. (a) Measurement of circulating 87-kDa antigen levels as determined by inh-ELISA for
patients 7 (O), 8 (O), 9 (X), 10 (@), 11 (A), and 12 (V). (b) Measurement of antibody titers as determined by the CF test. Symbols represent the same patients as
described for panel a. (c) Measurement of circulating 87-kDa antigen levels as determined by the inh-ELISA for patients 13 (O), 14 (O), 15 (X), 16 (¥), 17 (A), and
18 (@). (d) Measurement of antibody titers as determined by the CF test. Symbols represent the same patients as described for panel c. (¢) Correlation between clinical
improvement () and antigen levels (histogram) in patient 11. Patient characteristics are given in Table 1. Dotted lines in panels a and c represent the cutoff point of
the inh-ELISA. NR, nonreactive; ag, antigen.

quently, sodium valproate was replaced by clonazepam, which
correlated with clinical improvement, detectable ITZ levels,
and a decrease in antigenemia. The enzyme-inducing effects of
sodium valproate, although less than those of other anticon-

vulsants, may have resulted in the reduced bioavailability of
ITZ, which explains why this patient had no detectable levels
of ITZ in serum, with resultant persistence of high antigen
levels during concomitant treatment (1). In addition, two pa-
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FIG. 4. Findings at follow-up of patients with the unifocal form of PCM. (a) Measurement of circulating 87-kDa antigen levels as determined by the inh-ELISA
for patients 19 (m), 20 (O), 21 (*), 22 (A), 23 (®), and 24 (V). The dotted line represents the cutoff point of the inh-ELISA. (b) Measurement of antibody titers as

determined by the CF test. Symbols represent the same patients as described for panel a. NR, nonreactive. (c) Correlation between clinical improvement (#) and <
antigen levels (histogram) in patient 19. Patient characteristics are given in Table 1. ag, antigen.

tients (patients 17 and 18) did not become antigen negative by
the end of the follow-up period despite apparent clinical cure.
Patient 18, with an initial antigen concentration of 26.6 pg/ml
in serum, demonstrated a marked rise in antigenemia during
the second, third, and fourth follow-up visits, followed by a
slight decrease in antigen level in comparison with the initial
value. This patient is a 48-year-old male with hypertension and
hypercholesterolemia who presented with severe multifocal
PCM with lesions in the oral mucosa, skin, and lungs. He
received treatment for 8 months; however, 18 months after
termination of treatment, he still presents with persistence of
respiratory symptoms (cough and dyspnea) which may repre-
sent sequelae. The other patient (patient 17) showed a marked
reduction of antigenemia but did not become antigen negative
during the follow-up period. This patient is a 48-year-old male
who also presented with lung lesions and dissemination to
mucous membranes and skin but who has not exhibited se-
quelae a year after termination of treatment. In general, CF
tests in patients with the multifocal form of PCM showed
elevated antibody titers with variable and erratic responses
during the follow-up period, although with a tendency towards
negativity at the end of the study period.

The inh-ELISA was also useful in monitoring the follow-up
of patients with the unifocal form of PCM, with a decline in
antigen levels correlating with clinical cure in five of six pa-
tients. Patients with the unifocal form had lower antigen levels
than those with the multifocal and acute forms, and they be-
came antigen negative more rapidly. These observations are to

be expected given the more extensive and serious nature of the
disease in its multifocal or acute form. There is no obvious
explanation as to why the sixth patient (patient 24) did not
conform to this pattern, although it is perhaps of interest that
his initial antigen levels (and those subsequent to it) were
much higher than those in the other patients. This patient is a &
44-year-old male with hypercholesterolemia who exhibited 5
positive ID and counterimmunoelectrophoresis test results &
against Aspergillus fumigatus (aspergillin) without a confirmed
diagnosis of aspergillosis. The CF test data for patients with o
the unifocal form of PCM showed wide variation, although &
eventually a general downward trend was established in all &
patients. However, the usefulness of CF in the follow-up and =
treatment of these patients is limited by titer variability com-
bined with the fact that one patient was antibody positive for
only a brief period of time.

In conclusion, we have demonstrated that the quantitation
of the 87-kDa P. brasiliensis antigen is useful in the follow-up
of patients with the acute, multifocal, and unifocal forms of
PCM. In the vast majority of cases in all three groups, antigen
levels decreased following the induction of therapy and be-
came negative by 52 weeks. By comparison, antibody titers, as
measured by CF test, appeared to be erratic and did not cor-
relate well with the clinical status of the patients. Of particular
note is the common persistence of antibodies for a consider-
able period of time after the cessation of an apparently suc-
cessful course of treatment. Although we have now shown that
the 87-kDa antigen is a useful marker of disease, relatively
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little is known of its chemical composition and biochemical
characteristics and we are currently attempting to purify this
antigen for further analysis.
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