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PREDICTIVE VALUE OF SEROLOGIC TESTS IN THE DIAGNOSIS AND
FOLLOW-UP OF PATIENTS WITH PARACOCCIDIOIDOMYCOSIS (*) -

Luz Elens CANCQ & Anpela RESTREPQ

SUMMARY

A serologic study was undertaken in a group of 43 patients with active pa-
racoceidioidomycosis who were treated in the same form (ketoconazole), for
identical pericds of time (6 months), and followed-up for various periods post-
therapy, The tests employed were agar gel immunodiffusion (AGID) and com:
plement fixation (FC). Also studied were 50 sera from patients with proven
histoplasmosis and pulmoneary aspergilloma, 30 patients with culturaly proven
tuberculosis as well as 92 specimens from healthy individuals, residents in the
endemic area for paracoccidioidomycosis. A single lot of yeast filtrate antigen
was used throughout the study. The value of each fest was measured according
to GALEN and GAMBINOSF¥, - Both tests were highly sensitive, 89 and 93% res-
pectively. Regarding their specificity, the AGID was totally specific while the
CF exhibifed 966% and 97% specificity in front of tuberculosis patients and
healthy individuals respectively and 82% in comparison with patients with
other mycoses. The concept of predictive value, that is, the cerfainty one has
in accepting a positive test as diagnostic of paracoccidioidomycosis, favored the
AGID procedure (100%) over the CF test. The latter could sort out with 93%
certainty a patient with paracoccidicidomycosis among a group of healthy indi-
viduals and with 975% in the case of TB patients; when the group in guestion
was composed by individuals with other deep mycoses, such certainty was lower
(81%). The above results indicate that both the AGID and the CF tests furnish
results of high confidence; one should not relay, however, in the CF alone as
a2 means to establish the specific diagnesis Gf paracoccidicidomycosis.

KEY WORDS: Predictive values; Serologic tests; Paracoccidoidomycosis; Cross-
reactions; Systemic mycoses.

INTRODUCTION

Paracoccidioidomycosis is a polymorphic
disease and its varying clinical manifestations
often delay prompt comsideration by the trea-
ting physical of ifs real etiology. In this con-
text serologic tests play an importent role in
diagnosis 13.11,121719,%5, Furthermore and due
to the chronic nature of paracocecidioidomyco-
sis, such tests are also crucial in evaluating
the patient’s response to treatment 2.19,22.23,24

This being so, it would be highly desirable to
attempt standardization of the various tests
currently available and of the reagents em-
Pployed in such testss5?7,

Generally, in order to achieve standardiza-
tion, it is necessary to undertake the-statistical
analysis of the most promising tests 5719, The
first step towards this goal is to evaluate the

(*) Study presented during the ISHAM International Colloguium on Paracoccidicidomycosis, February 1986, Medellin, €o-

Iombia.

Corporacién para Investigaclones Bioldgicas (CIB), Hospital Pablo 'Tobdn Uribe, Medellin, Colombia, South America,
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tests results obtained when studying series of
patients and of conirol individuals. We be-
lisve that various points should be emphasi-
zed here as follows:

1. The group(s} under study shouid be
as homogeneous as possible and cons-
tituted by persons with similar charac-
teristics, Ideally, in the case of pa-
tients — who should have been pro-

perly diagnosed — they should be acti--

ve at time of first testing, be treated
with the same drug and for similar
periods of time, with bleedings taking
place at identical periods during and
after therapy. Healthy controls should
be chosen among persons living in the
known endemic areas for the disease
under study. Patients with other fun-
-pal diseases should also be studied
once their diagnosis has been properly
established.

- 2. Identical tests should be applied to all
specimens and the methods should be
carefully controlled, avoiding modifica
tions to the techniques durmg the pe-
riod of studjr“‘5

3. It would be highly desirable to use a
single lot of antigen for all tests but
if this is not feasible, one should em-
ploy antigens of comparable potency™ié,

The above steps would eliminate variables
and ‘would permit a more precise statistical
evaluation.

During the past 6 years we have had the
opportunity to perform seroclogic tests fto a
series of patients and healthy control groups
who present optimal conditions for standardi-
zation. The results we obtained form the ba-
sis of this publication.

MATERIAL AND METHODS

Sera obtained from 4 groups of persons
were studied, as follows:

Group A: Composed by 43 patients with
laboratory proven paracoccidioidomycosis as
described elsewhere 21,3224,

Group B: Formed by 50 patients with other
deep mycoses, whose diagnosis had also been
established by laboratory procedures. There

were 33 cases with histoplasmosis and 17 with
pulmonary aspergilloma.

Group C: Constituted by 30 patients with
culturally-proven tuberculosis by M., tubercuo-
losis var. hominis.

Group D: Composed hy 92 healthy indivi-
duals, all resident in endemic aress for para-
coceidicidomycosis and 'who had been previous:
ly skin-iested with paracoccidioidin and found
reactive 20, ’

Concerning group A, these patients were
examined at various periods. All 43 were tes-
ted at time of diagnosis, when their disease
was active. They were all treated with keto: .
conazole (200 mg/day) for a period of 6 mon-
ths; during this time, 42 patients were bled
at month 3 of therapy and 41 at 6 months.
Upon determination of therapy, 31 patients
were available for testing 12 months after fi-
nishing drug intake, 16 patients after 24 —
and 9 after 36 — months.

Patients with paracoccidioidomycosis were
classified as having pulmonary disease with
dissemination to other organs (29, 675%) or
as presenting involvement resiricted io the
lungs (14, 325%). Concurrent pulmonary tu-
berculosis was found in 5 patients (11.0%).
Regarding other parameters, most patients (42)
were males and all were adults, ages 3562
'Years.

Sera were collected before: breakfast from
all individuals (groups A, B, C, D), preserved
with 1:10.000 merthiolate in buffer solutions,
and kept in the refrigerator at 4°C until time
of testing; this ‘was done before 15 days of
collection date.

The serologic tests evaluated were com-
plement fixation (CF), the 50% hemolysis mi-
cro-test recomineded by the CDC Laboratory
Branch? and the agar gel immunodiffusion
technique (AGID) suggested by the Fanameri.
can Health Organization serology 'study
groups 8. )

Both tests employed a yeast filirate anti
gen obtained. according to techniques already
described 3, from P. brasiliensis isolate B339.
A large batch was prepared and utilized all
throughout the study period.
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For comparison purposes, a single lot of
Histoplasma capsulatum whole Yyeast cells an-
tigen was prepared 5 and used in the CF tests.

CF results were considered positive when
the titer was = 1:8; IDGA results ‘were po-
sitive when band 1 either alone or accompa-
nied by bands 2 and 3, was detected 1715,

Statistical analysis encompassed the deter-
mination of sensitivity, especificity and predic-
tive value as defined by GALEN and GAM-
BINO¢, and KOZINN and TASCHDJIAN ®
‘(Table 1). The Student t test was used to de-
termine statistical significance.

TABLE 1
Definition of terms (+)

Equation employed to

Cancept Detinition measure vilue of test
Sensitivity Percentage of T.P. *
disease individuals : — X 100
with. positive test - T.P. -+ F.N. *=
results
Specificity Percentuge. of TN, =+
non-diseased —_— X 100
Jndividuals T.N, + P.
with negative
test zesulfs.
Predictive Percentage of T.P.
value of a positive reactors X 100

positive fest having disease T.P. J- F.P. #*#%x

(+) Taken from Galen and Gambing® and Kozinn and
Taschdjian 10,
Disease present: =

%

Disease absent: ***

= true positive reactor

T. P.

F. N. = false negative reactor
T. N. == true negative reactor
F. P. = false positive reactor

RESULTS

Figure 1 summarizes the reactivity of the
two tests employed. It can be observed that
in the AGID positive results were obtained
only ‘with patients with paracoccidicidomyeo-
sis (group A), 38 (88.4%) of whom produced,
precipitin  lines with P. brasiliensis antigen.
Patients with other mycoses, tuberculosis and
healthy controls 'were non-reactive.

Concerning CF test (Fig. 1), 40 (93%) of
group A patients also reacted to P. brasiliensis
yeast antigen; here, however, sera from other
groups also proved reactive. Eight of the 33
patients with histoplasmosis (23.5%), 1 of the
17 with aspergilloma (58%) and one of the
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30 TB patients (3.3%) as well as 3 of the nor-
mal controls (3.3%), turned out positive,

‘When the H. capsulatum whole yeast cells
antigen was used in the CF test (Fig. 1), all
histoplasmosis sers reacted; a high proportion
(37 or 86%) of the paracoccidioidomycosis ca-
ses also recognized the heterclogous antigen.
Seven serum samples from aspergilloma pa-
tients (41.0%), one of the TB patients (3.3% )
and ¢ from the healthy control group (9.8%)
were also positive. .

The' sensitivity of both serclogic tests was
determined in patients with paracoccidioido-
mycosis, at every one of the study periods (Fig.
2). At time of diagnosis both AGID and CF
proved highly sensitive (88 and 90%) respecti-
vely. Therapy caused a certain loss of sen-
sitivity with a trend towards lower figures
with time of therapy. At the end .0f 3 years
after cessation of treatment, 45% of the ca-
ses could still be detected by AGID and 85%
by the CF. However, there were no statistical
differences between the two tests.

The specificity ‘was determined in the con-
trol groups (B, C and D). As eann be seen in
Fig. 3 the AGID test was totally specific, with

" no false positive reactions being recorded for

patients with other mycosis, tuberculosis or
healthy controls. As it pertaing the CF test
(Fig. 3), only 3 false positive reactions (97%
specificity) were recorded for the healthy con-
trols, one for the TB patients (96.6%) and &
for the group of patients with ‘histoplasmosis
and aspergilloma (82% specificity). The dif-
ference between healthy controls, and patients
which other mycoses was statistically signi.

~ ficant (p = < 0.01).

"Concerning the predictive value of a posi-
tive AGID tesi (Fig. 4), such a value was 100%
both in relation to the healthy controls and to
the patients with either TB or mycoses diffe-
rent to paracoccidioidomycosis. As for the CF
test its predictive value in relation to the heal-
thy control was high (93%); such a value di-
minished during and after treatment but, it
is still of 73% after 36 months of therapy ces-
sation. In relation to the- group of patients
with other mycoses, the predictive value of
the CF test at diagnosis was lower (81%) than
that for healthy conirols (93%) and TB pa-
tients (97.5%). After therapy, the value decrea-
sed steadely to reach 50% at 36 months post-
therapy.
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Fig. 1 — Serologic testing with P. brasiliensis and H. capsulatum antigens in patients with systemic mycoses, tuberculosis

and normal persons.
DISCUSSION

The results of the present study confirm
previous indications concerning the adequate
sensitivity of both the AGID and the CF tests
for the disgnosis' of peracoccidioidomycosis
1,8,4511,1213,34,17,23.27, Concerning the specifici-
ty of such tests, our results offer statistically
supported data for the AGID, formerly shown
to be highly specific 346,811,1327, In this regard,
the CF test although highly specific (97%) in
front of healthy controls, was shown to be less
precise 'when compared to patients with his-
toplasmosis and aspergilloma (82%). ‘These
two mycotic disorders are common in the en-
demic areas for paracoccidioidomycosis5.2627
and, in conseguence, one may run into diffi-
culties when sattempting a definite diagnosis
in a particular patient.

Searching for a method to clarify the abo-
ve problem, we have utilized a statigtical con-
cept, that of the predictive walue of a positive

test and applied it to paracoccidioidomycosis.
This concept advanced by GALEN and GAM-
BINOS, furnishes a more precise information
concerning the possibility that an individual
who has reacted in the test, truly has para-
coceidioidomycosis. The resulis indicate that a
serum reactive in the AGID {est should come
from a patient who has — or has had — pa-
racoceidioidomycosis. ‘The certainty comes
from the 100% predictive values exhibited by
this technique either at the time of diagnosis
or at various periods during and after thera-
py. In the case of the CF test, 2 positive re:
swit in an undiagnosed patient indicates that
in comparison with healthy individuals in the
enderic areas, this patient has 93% possibi-
lities of having paracoccidioidomycosis; this is
also a meaningful figure. However, among a
population of patients with suspected miycoses,
the CF's predicétive value is lower (81%) and
although not yet extremely important, there
are possibilities of misdiagnosing the patient's
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Fig. 2 — BSensitivity of serologic tests with P. brasiliensis antigens in patients with paracoccidicidomycosis before, during

and after specific therapy.

illness. As it pertains tuberculosis, the pre-
dietive value was high (92.5%), indicating that
the test is capable of discriminating with high
efficiency between this disorder and paracocci-
dioidomycosis. If freatment for the mycoses
is offered, the predictive value decreases and
after 36 months of therapy cessation, the pos-
sihilities of correctly determining the etiology
of the past illness is only 50%.

-In some diagnostic cenfers, it has been
costumary to perform both the AGID and the

CF tests because the former, although much

simpler to perform, does not vary extensively
" during the follow-up studies, while the latter
procedure lends. itself to adequate quantitifica-
tion.  The results 'we present here indicate that
it is still sound to proceed along such- lines.

Cross reactivity among various mycotic

antigens has been extensively documented in
the past 351315232628 with the more sensitive
technigues carrying the larger burden of non.
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specificity %2, Clearly. thetre is need to study
the antigenie make up of P. brasiliensis and of
other mycotic agents causing deep-seated my-
cosis in order to isolate specific antigenic moi-
ties. In this form, it would be possible o
produce specific antigens which would result
in tests with higher predictive values and in
a more precige diagnosis for the patient in
need of prompt, specific therapy 5.

RESUMEN

Valor prediciivo de Ias pruebas serologicas
para el diagnostico -y seguimiento de Ia
paracoccidioidomicosis.

Con el objeto de determinar el valor pre-
dictivo de las pruebas seroldgicas (Fijacién de
Complemento, FC, e Inmumodifusién en Gel
de Agar, IDGA), utilizadas regularmente en

--nuestro laboratorio para el diagnéstico y el

seguimiento de la paracoccidioidomicosis, se
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Fig, 3 — Specificity of serologic tests with P. brasiliensis antigens in three different control groups.
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Fig. 4 — Predictive value of a positive serologic test in patients with paracoccidioidomycosiz and in three different
control groups, according io time of therapy.
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analizaron Ios datos provenientes de 43 pacien-
tes con la enfermedad. Tales pacientes fueron
tratados en forma identica (Ketoconazol, 200
mg/dia por 6 meses); ademds ambsas pruebas
seroldgicas utilizaron un mismo lote de antige-
no, eliminando asi posibles variables. Fuera
de los sueros provenientes de los 43 pacientes
con paracoccidioidomicosis (A), se estudiaron
50 sueros de pacientes con otras micosis pro-
fundas (B) y 92 sueros de personas sanas (C).
Empleamos las férmulas dadas por GALEN y
GAMEBINO ¢ y hallamos que la sensibilidad de
ambas prucbas serolégicas ers comparsable, sin
diferencia estadisticamente significativa entre
ellas (FC = 93%, IDGA = 884%). Dicha sen-
sibilidad tendia a disminuir con el tratamien-
to, siendo mds marcada su baja durante las
obsenvaciones post-terapia. Al amnalizar la es-

pecificidad se enconiré que la IDGA era to-

talmente especifica, no encontrandose falsos
positivos en las poblaciones controles estudia-
das (B y ©). La FC mostré un 96.7% de
espemf:c:d,ad irente a la poblacidni C y un
82% frente a la B, siendo estadisticamente sig-
nificativa’ la diferencia entre ambas. Basados
en los dafos anteriores, se buscs el valor pre-
dictivo, hallandose gue la IDGA da seguridad
completa para el diagnistico en cualquiera de
los periodos evaluados no asi la FC, la que
mostré disminucion de tales valores durante
la terapia y la post-terapia. La curva respectiva
mostré como a medida que pasaba el tiempo,
disminuia la posibiildad de diferenciar la pa-
racoceidioidomicosis (A) de otras micosis (B),
manteniendose, sinembargo, 1a diferencia con
los controles normales (C).
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