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IN THE fluorescent treponemal antibody
(FTA) procedure, as in other serologic tests for
syphilis, difficulties have been encountered in
increasing sensitivity without sacrificing speci¬
ficity (1). Recent findings by immunofluores-
cent methods suggest that a major cause of non-
specificity in the FTA test may be the occurrence
of common or group antigens shared by both
pathogenic and saprophytic treponemes. Dem-
onstrations that the corresponding nonspecific
antibodies can be removed by appropriate ab¬
sorption procedures suggested the application
of principles that have resulted in an improved
FTA test designated as the FTA absorption
procedure (FTA-ABS). Its sensitivity and
specificity were determined by testing critical
categories of selected human serums, using sev¬
eral FTA test procedures and the Treponema
pallidum immobilization (TPI) test.

Materials and Methods

As available, specific categories of test speci¬
mens were obtained from the serum bank of the
Venereal Disease Eesearch Laboratory. These
consisted of 76 serums taken from documented
darkfield positive primary syphilis patients be¬
fore treatment and 74 serums from persons
without clinical or serologic evidence of any
previous major treponemal infection. These
serums had been used in the Serology Evalua¬
tion Research Assembly (SERA) Study of
1956-57 {3). In addition 38 serums were in¬
cluded from patients showing reactivity unre-
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lated to syphilis in one or more nontreponemal
antigen tests. Careful clinical and laboratory
studies were employed in defining these as

biologic false positive serums. Eighty-two
specimens were included from the 1962 Tus-
kegee study (^, 5), of which 46 were syphilis
serums defined as late-treated, untreated, or

inadequately treated syphilis, and 36 were non-

syphilitic controls.
Comparative serologic testing of all serums

consisted of the FTA-200 and TPI tests (6),
the FTA 1-5 procedure performed in the same
manner as the FTA-200 except that the test
serum is diluted 1:5, and the experimental pro¬
cedure, the FTA-ABS test.
The experimental procedure was conducted

in the following manner. The Reiter trepo-
neme which contains nonspecific common or

group antigen was employed to study the
feasibility of the absorption approach (#).
In the present study, a sonicate of this spiro-
chete was used in place of intact Reiter trepo¬
nemes because of difficulties experienced in
microscopic differentiation of this treponeme
and Treponema pallidum. Reiter treponemes
were grown for 96 hours at 37° C. in Difco-
NIH thioglycollate broth enriched with heated
10 percent rabbit serum. Intact treponemes
were collected by centrifugation, washed three
times in phosphate buffered saline, pH 7.2, re-

suspended in buffered saline, and adjusted to
approximately 40 times a MacFarland No. 10
density. Disruption was accomplished by
treatment for 1 hour in a Raytheon sonic oscil-
lator, 250 w., 10 kc/second, 0-5° C. Remain-
ing intact treponemes were removed by centrif-
ugation at 9,370 times g. The supernatant
fluid was standardized by titration, using a

known nonsyphilitic serum demonstrating
strong nonspecific reactivity in the FTA 1-5
test. Absorption tests were performed at the
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1:5 dilution of test serum, with the standard¬
ized Reiter sorbing agent as a diluent (0.05 ml.
inactivated serum plus 0.2 ml. antigen). Si-
multaneously, similar dilutions were made in
buffered saline for the FTA 1-5 test without
absorption.
A well-documented nonsyphilitic serum

demonstrating nonspecific reactivity in the
FTA 1-5 test and a syphilis serum, preferably
of low titer as is frequently obtained in primary
syphilis, were included in each test run. In ad¬
dition, a nonspecific staining control consisting
of a T. pallidum smear and fluorescein-labeled
antihuman globulin was examined routinely.

T. pallidum antigen smears were prepared as

for the standard FTA procedure (6). Com-
mercially available fluorescein-labeled anti¬
human globulin was employed throughout the
study.
Microscopic examinations were made using

Leitz ultraviolet equipment with HBO-200
lamp. The filter system consisted of a BG-12,
4 mm. exciter filter and an OG-1 barrier filter.

Results and Discussion

The test findings are compared in the table.
The FTA-200 and the TPI tests appear equally
effective in detecting syphilis (sensitivity) in
the primary syphilis group; 28 serums (36.8
percent) were reactive by both procedures.
The problem of sensitivity versus specificity is
well illustrated in the FTA 1-5 saline dilution
test. Sensitivity was increased to 100 percent
in the primary syphilis group, but specificity
was significantly decreased, as shown by the
occurrence of 19.7 percent reactions in the non¬

syphilitic group. By this test, nonspecificity
was also indicated in the biologic false positive
group (31.6 percent reactors) and in the Tuske-
gee study control group (33.3 percent reactors).
On the other hand, results obtained with the
experimental FTA-ABS test are outstanding
both in sensitivity and specificity. Here the
sensitivity in the primary syphilis group is 80.7
percent and in the Tuskegee study, 100 percent.
The specificity of the test is complete in the
sense that no reactions were obtained in the non¬
syphilitic, the biologic false positive, or the
Tuskegee study control group.

Results obtained by the FTA-200 test on the
Tuskegee study syphilis group are of particular
interest. The test was extremely low in sensi¬
tivity (19.5 percent) compared with the TPI
test (91.2 percent) and the FTA-ABS test (100
percent). No explanation for the behavior of
the FTA-200 test in this serum category has
been obtained. However, others have noted the
reduced sensitivity of the FTA test. In 50
patients with untreated syphilis of long dura¬
tion, Eng, Nielsen, and Wereide (7) found only
54 percent reactive in the FTA test, while 94
percent were reactive in the TPI test. Wilkin-
son (8) also determined that the FTA-200 test
is less sensitive than the TPI test on serums

from patients with latent treponemal disease.
Wilkinson's results suggested that the sensitiv¬
ity of the FTA test might be improved with¬
out compromising specificity if lower serum

dilutions could be used. The FTA-ABS test
as described has apparently accomplished this
objective. Sensitivity was increased from 19.5
percent to 100.0 percent reactivity in the Tuske¬
gee study without loss of specificity.
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The FTA-ABS test as performed in the
present study varies from the FTA-200 tech-
nique (6) in the following ways:

1. Whole serum, rather than diluted, is
heated according to the directions given for the
standard procedure.

2. A 1: 5 dilution of test serum is prepared
using Reiter treponeme sonicate as a diluent.
The sonicate contains no intact treponemes and
is standardized as described.

3. Serum controls consist of a known non-
syphilitic serum demonstrating a high degree
of nonspecific reactivity in the FTA 1-5 proce-
dure (without absorption) and a known syph-
ilis serum of low titer. For control of the
absorption effect, all serums are diluted 1: 5 in
buffered saline and compared with the 1-5
absorbed tests. As in the FTA-200, an inten-
sity control for reading the level of reactivity
and a nonspecific staining control of antigen
and labeled globulin are included.

4. A rotating machine is not used in the
FTA-ABS test, but time and temperature of
incubation remain as described for the stand-
ard procedure.

5. The intensity of test reactions like -the
FTA-200 test is based on a comparison with
a known syphilis serum demonstrating 2+ re-
activity at a predetermined dilution. However,
with the increased specificity evidenced by the
FTA-ABS test, it is believed that 1 + reactions
should be considered significant. The control
pattern of reading and reporting is as follows:
Reading Report
2+ or stronger fluorescence---- Reactive (R)
1+, weakly fluorescent_------- Weakly reactive (W)
- to +, barely visible_-------- Nonreactive (N).

Summary
An absorption technique designed to remove

nonspecific treponemal antibodies from human
serums has resulted in an improved FTA test

modification designated as the FTA-ABS test
procedure. The sorbing agent is a sonicate of
the Reiter treponeme containing common or
group nonspecific treponemal antigen. Experi-
mental test results indicate that the new proce-
dure is more than twice as sensitive as the FTA-
200 test, and specificity equals that obtainable
by the TPI test procedure.
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