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THE FLUORESCENT TREPONEMAL ANTIBODY-ABSORPTION 
TEST (FTA-ABS) IN TREATED LATENT AND LATE SYPHILIS 

LARS FÖRSTRÖM AND ALLAN LASSUS 

Since Hunter er al. (7) introduced the 
FT A-ABS test in 1964, scveral authors ( r, 
2

1 
4, 6, 9, 17) have strcssed thc high sensi

tivity of the test in all categorics of syphilis. 
However, the patients on which the evalu
ations of the FT A-ABS test in old syphilis 
have bccn bascd, have, with few excep
tions, not becn clearly defined as to the 
actual type and stage of the late discase, 
obviously becausc the studies have been 
performed on the basis of laboratory ma

terial with insufficient clinical data being 
available. Likewise, some of the reports 
provide no information as to whether the 
patients had bccn trcatl'd or not -whkh is 
essential . It has, therefore, been considcred 
most important from a scientific viewpoint 
to evaluate thc sensitivity of the test in 

relation to a clinically well-documented 
Sl'ries of old treaced syphilis and to com
pare thc resul ts with those of other tre
ponemal and nontreponcmal tests. 

Material ond Methods 

Our material consisted of 163 dinically 
well examined syphilitic cases (23 males 
and 140 females), 59 of whom had been 
treated for latent syphilis, 95 for ncuro
syphilis and nine for late benign syphilis. 

ln addition to positive reagin tests (STS) 
for syphilis before treatment, the following 
diagnostic criteria wcre fulfilled: 

In 29 cases of latent syphilis thc diag
nosis was based on thc presence of infec
tious syphilis in the partner. In the n:main-

ing 30 patients (all fomales) the diagnosis 
was verified by congenital syphilis of their 
children. SLx patients still had distinct scars 
after the primory lesion and five aftcr con
dylomas. In all hut six cast's the cerebro
spinal fluid had becn examincd to excludc 
neurosyphilis. 

The 95 cases of neurosyphilis had before 
treatment, a positive Wassermann and/or 
Chokstcrol-\Vassermann test in thc cere
brospinal fluid. These old-fashioned tests 
are rather insensitive, and a positive test 
result in the cerebrospinal fluid is therc
fore highly indicative of neurosyphilis (scc 
5, p. 24). The neurosyphilis was asymp
tomatic in 60 cases and of mcningovascular 
type in 17 cuses; tabes was present in ro 
cases and paralytic dcmentia in eight cases. 
Of the patients with tabes two had addi
tionally atrophy of thc optic ncrve. 

All the nine cases diagnoscd as late be
nign syphilis bad had gummatous skin le
sions before treatment. 

All the patients- except seven treated 
with heavy meta! thcrapy and/or induced 
malaria -had becn trcated with longacting 
PAM (procain-penicillin in oil with alu
minium monostearatc). The total dosagc 
varied in the majority of the cases bctween 
6.o and 12.0 mega-units procain-penicillin.
In 1 8 ca ses thc dosagc was lower and in 19
cases higher. Before treatment with penjcil
lin 67 of the patients had rcceived heavy
meta! therapy and 22 had becn treated with
induced malaria. All patients who hod re
cciwd less tban 6.o mcga-units of penicillin
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belonged to this group. The majority of the 

patients with latent syphilis had not re
ceived antisyphilitic therapy before in late 
latency. 

Until this restudy the average pust-treat
ment period was 16 years for patients with 
treatcd latent syphilis, 12 years for patients 
with treated neurosyphilis, and ro years for 
patients with treated late benign syphilis. 

The average age of the patients in this 
restudy was 47 years in the group with 
latent syphilis as well as in the group with 
ncurosyphilis, and 59 years in the group 
with late benign syphilis. 

Serolog ical Tests 

Comparative testing of all sera consisted of the 
FTA-ARS test, thc Reiter Protein Complement
Fixation (RPCF) test, the Kolmer Comple
ment-Fixation test, and thc VDRL slide test. 
In addition the TPI test was carried out in 148 
cases. The RPCF, Kolmer and VDRL tests were 
performed accnrding to the 1959 Manual of 
serological t�,ts for syphilis (18). 

The PTA-ABS test was carried out al thc 
State Serum Institute, Helsinki,' according to 
the provisional tcchniquc published in 1965 by 
the USPHS Venereal Diseasc Research Labora
tory (16). The fluorescein-tagged antiserum 
used in the test recognized the immunoglobu
lins gamma-G, gamma-M and gamma-A! The 
reaction was visualized with a Reichert ultra
violet microscope equipped with a HBO-200 
mercury lamp and appropriate filters. Tntensity 
of fluorescensc was estimated, using a scale 
from - to 4 +. A fluorescense of 1 + was 
recorded as positive. Jf the serum was doubt-
fully positive or negative, the test was always 
repeated. A repeatedly doubtful positive serum 
was recorded as negative. A 1 + serum was 
used as a control. 

The TPI test was in 11 o cascs performed at 
the State Serum lnstitute, Helsinki,' and in 38 
cases at the State Serum Institute, Copenhagen. 
At the State Serum Institute, Helsinki, the 
techniques of Nelson and Mayer (14) and 
Nclson and Dicsenbruck (13) were used. The 
test was carried out twice on each serum 
sample. lf thcrc was great discrepancy between 
thc results, thc test was performed once more. 
A 20 per cent immobilization on at least rwo 
occasions was regardcd as positive. 

At the State Serum lnstitute, Copenhagen, 
the TPI test was pcrformed according to the 
technique described by Nielsen (15), subse
quently modified, however, so thal comple
ment : serum : lreponema suspension was used 
in the ratio 40 : 1 o : 50. 

Resu lts 

The test results in the groups with latent 
syphilis or neurosyphilis are presented in 
Fig. 1 and thc FTA-ABS and TPI test rc
sults in the 148 TPI-tested cases in Table 1. 
FT A-ABS positivity and TPI negativity was 
shown by one of 19 malcs and by 14 of 129 
females. Four of them had not received 
penicillin treatment at all and five less than 
6.o mega-units, the main treatment consist
ing of heavy meta! therapy and/or induced
malaria.

Treated Latent Syphilis 

The FT A-ABS test was positive in 54 out 
of 59 cases, i.e. 92 %. The correspunding 
figure for the TPI test was 8r %, for the 
RPCF test 69 O/o, for the Kolmer test 58 0/o 
and for the VDRL test 54 %. In 10 cases 
the FTA-ABS test gave a positive result 
although RPCF and the two reagin tests 
were negative. These ro sera were all sub
jected to the TPI test, which was positive 
in six and negative in four cases. These 
four pa6ents had received antisyphilitic 
trcatment already in early latency, but the 
length of the post-treatment period did not 
particularly cliffer from the average in the 
group with latent syphilis. 

Two of the fivc FT A-ABS negative cases, 
treated 16 and 19 ycars previously, were 
negative in all tests including TPI. Of the 
other thrce, two were positive in TPI and 
RPCF, the third onc being negative in TPI, 
although positive in RPCF and the reagin 
tests. All these five patients had been treat
cd already in early latcncy. 

Treated Neurosyphilis 

Ninety-one of the 95 cases treated for 
neurosyphilis werc positive in the FT A-

' Department of Serology, Head: Kimmo Aho, M.D. 
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PERCENTAGE OF POSITIVE TEST RESULTS IN 59 CASES 

OF TREATED LATENT SYPHILIS AND 95 CASES OF TREATEO NEURO-

SYPHILIS. 

Table r. Results of rlw FT A-ABS and TPl rests in 129 females and 19 nwles ruirh treared 

larenr or late syphilis 

FTA-ABS- FTA-ABS FTA-ABS- FTA-ABS-
Total Stage 

TPI TPI- TPI+ TPI 

Females 

latent syphilis 45 7 2 3 57 
late benign s. 5 6 

neurosyphilis 57 6 2 66 

Males 

latent syphilis 
late benign s. 3 3 

neurosyphilis 15 15 

Total 125 15 4 4 t48 

ABS test. This represents 96 0/o of the 
series. The TPI test was positive in 91 %, 
the RPCF test in 81 %, the Kolmer test in 
71 % and the VDRL slide test in 63 % of 
thc cases. Seven of the FTA-ABS positive 
patients were negative in both the RPCF 
test and the reagin tests. Of these three 
wcre positive and three negative in the 
TPI test. The test was not performed in 

cases) and one to the symptomatic group 
(35 cases). Two of the patients were posi
tive in the RPCF test although negative in 
the rcagin tests. One of thc RPCF-positive 
patients was subjected to the TPI test, 
which gavc a positive result. Of the two 
remaining cascs one was positive in the 
TPI and the Kolmer test whcreas the other 
one was negative in all tests including TPI. 

This patient, a woman aged 49, had been 
trcatccl with 9 mega-units of penicillin 11 
years prior to the restudy. 

one case. 
Of the four FT A-ABS negative patients, 

th.ree belonged to the asymptomatic (60 
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Treated Late Beni9n Syphilis 

All nine cases were positive in the FTA

ABS test. One of them, a woman aged 61 
and treatcd 29 years previously, was nega
tive in all other tests including TPI. The 
remaining eight cases were all positive in 
thc TPI test. Four patients were negative in 
the RPCF test and two in the VDRL and 

the Kolmer test, each. 

Discussion 

Our results indicate that the FT A-ABS test 
is highly sensitive also in old treated cases 
of syphilis. In each of the three categories 
of syphilis considered in this restudy the 
FTA-ABS test showed a higher sensitivity 
than the other treponemal (TPI and RPCF) 
and the nontrcponemal (VDRL and Kol
mer) tests. 

The FTA-ABS test gave a positive result 
in 92 % of the patients with treated latent 
syphilis. This is in conformity with the re
port by Knox et al. (9), who in a corre
sponding series found a sensitivity of 91 %. 
Bradford er al. (2) and Deacon ez al. (4) 
found a slightly higher sensitivity, 93.5-
94 %. 

Several authors ( r, 2
1 

3, 4, 6, 20) have 
investigated the sensitivity of the FTA-ABS 
test in late syphilis, in which also cases of 
neurosyphilis arc included. Data regarding 
the sensitivity of the FTA-ABS test in 
neurosyphilis separately, has hitherto been 
given only by one of us (10). The results 
were based on a series of 56 treated neuro
syphilitic cas<!S, 93 0/o of whom were posi
tive in the FTA-ABS test. In the present 
study the FT A-ABS test revealed a sensi
tivity of 96 %. The small difference in 
sensitivity is probably due to differences in 
the diagnostic criterias used in the two 
studies. 

The series of cases with treated gum
matous syphilis was small. However, in this 
group also, the sensitivity of the FTA-ABS 
test was superior to that of the TPI, the 
RPCF, and the reagin tests. 

A total of 18 patients included in this 
study were positive in the FTA-ABS test 
although negative in the RPCF and the 

reagin tests. Sera from 17 of these were 
22 - 337-1384. Acta Derm. 49: 3 

subjected to the TPI test, which gave a 

negative result in eight cases, originating 
equally from all diagnostic categories in
cluded in this study, i.e. also from the 
n.curosyphilitic group. Of 148 TPl-tested
cases not less than 15 showed FT A-ABS
positivity and TPI negativity.

It may be asked: Is the high sensitivity of 
the FTA-ABS test achieved at the expense 

of its specificity? As the present health 
status of the patients was known only in a 
few number of cases, it cannot be excluded 
that some of them may have developed dis
eases of autoimmune or infectious origin 
subsequent to their syphilis and causing 
antibody production not related to tre
poncmes. If proportionally more women 
than men were FT A-ABS positive and TPI 
negative, this should support the assu111p
tion that the FTA-ABS is not always posi
tive because it is very sensitive but because 
it is nonspecific. Depending on the selec
tion of the series, the study does not, how
ever, allow any conclusions in this regard. 
Most of the patients were namely syphilitic 
mothers trcated at the Kumpula State Hos
pital in the years af ter the Second W orld 
War, and the number of male patients was 
small. In our opinion, however, the positive 
result in the FT A-ABS test is more likely 
to be true than the negative result in the 
TPI test. 

In four of the 148 TPI-tested cases the 
result in the TPI test was negative although 
the serum gave a positive result in one or 
both of the reagin tests, and in two of 
these patients the FT A-ABS test was posi
tive. If the specificity of the FTA-ABS test 
in the future will be definitely settled, the 
test could serve as a valuable supplement 
to the TPI test in differentiating BFP reac
tions from syphilis. As a negative TPI test 
and positive reagin tests, a pattern usually 
interpreted as a BFP reaction, are not so 
unusual in successfully treated old syphilis, 
such a supplement to TPJ would reduce 
the BFP series reported by several authors 
(see II, 19). 

The FT A-ABS test gave a negative result 
in nine cases, four of whom belonged to 
the neurosyphilis group. Of the nine cascs, 

three were negative in all tests performed, 
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whereas of the remammg six cases five 
were positive in the RPCF, and four in the 
TPI test, but which was not performed in 
one case. In addition, two of the patients 
were positive in one or both of the reagin 
tests. The negative result in thc FTA-ABS 

test can perhaps be explained by technical 
errors because even though the sera in 
question were retested with the same re
sult, the same batch of antigen was used. 
It is improbable that these cases were false
ly TPI and/or RPCF positive, especially as 
clinical and laboratory examination re
vealed no symptoms of autoimmune dis
case. 

This study suggests that no treponernal 
test is infallible in old treated syphilis. 
However, the high sensitivity of the FTA
ABS test-providing that the specificity of 
the test proves to be of the same order ( see 
8, 12)-justifies its use as a confirmatory 
test for syphilis. In FTA-ABS negative but 
reagin positive cases the further use of the 
TPI and RPCF tests is recommended, since 
even if the RPCF test is relatively insensi
tive in cases with old syphilis, it sometirnes 
detects treponemal antibodies in cases 
where the TPI and FTA-ABS tests fail (s). 
The battery of three treponemal tests will 
make the diagnosis of BFP more certain 
than the use of a single treponemal test. 
However, it must be borne in mind that 
even such a battery of treponemal tests 
may fail in persistently STS-positive cases 
of old treatcd syphilis (see 10). 

SUMMARY 

The authors studied the scnsitivity of the 
FT A-ABS test in old treated syphilis and 
compared it with that of other treponemal 
and nontreponemal tests. 

The series consisted of 163 clinically 
well-documented cases, 59 of whom had 
been treated for latent syphilis, 95 for 
neurosyphilis, and nine for late benign 
syphilis. All except seven had been treated 
with longacting penicillin P AM. The aver
age post-treatment period varied in the dif
ferent diagnostic categories from 10 to 16 
years. Comparative tcsting consisted of the 
FTA-ABS test, the Reiter Protein Comple-
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ment-Fixation (RPCF) test, the Kolmer 
Complement-Fixation test and the VDRL 
slide test. In addition, the TPI test was 
carried out in 148 cases. 

In all diagnostic categories studied the 
sensitivity of the FTA-ABS test was higher 
than that of the other tests performed. It 
reached, in the latent group 92 % and in 
the neurosyphilis group g6 %. The corre
sponding figures for the TPI test were 81 
and 91 %, respectively. In 18 cases the 
FTA-ABS test gave a positive result al
though the RPCF and the reagin tests were 
negative and in eight of these cases the 
TPI test was also negative. On the other 
hand, the FT A-ABS test was negative in 
nine cases, six of whom showed reactivity 
in some of the other tests performed. 

It is concluded, that the high sensitivity 
of the FT A-ABS test justifies its use as a 
confirmatory test for syphilis provided the 
specificity provcs to be of the same order. 
In FTA-ABS negative but reagin positive 
cases the further use of the TPI and RPCF 
tests is recommended. 

REFERENCES 

1. Atwood, W. G., Miller, J. L., Stout, G. W.
and Norins, L. C.: The TPI and FT A-ABS
tests in treated late syphilis. J. Amer. med.

Ass. 203: 549, 1968.
2. Bradford, L. L., Bodily, H. L., Ketterer,

W. A., Puffer, J., Thomas, J. E. and Tuf
fanelli, D. L.: FTA-200, FTA-ABS, and
TPI tests in scrodiagnosis of syphilis. Pub/. 

Hit/i Rep. 80: 797, 1965. 

3. Bradford, L. L., Tuffanelli, D. L., Puffer,
J., Bissett, M. L., Bodily, H. L. and Wood, 
R. M.: Fluorescent treponemal absorption
and Treponema pallidum immobilization
tests in syphilitic patients and biologic
false-positivc reactors. Amer. J. clin. Path.
47: 525, 1967. 

4. Deacon, W. E., Lucas, J. B. and Price,
E. V.: Fluorescent treponemal antibody
absorption (FTA-ABS) test for syphilis.
J. Amer. med. Ass. 198: 624

1 
1966. 

5. Förström, Lars: Reiter Protein Comple
ment-Fixation (RPCF) test as a serological
test for syphilis. A clinical study. Acra 
derm.-11e11ereo/. 47, S11ppl. 59, 1967. (Dis
sert.) 

6. Harner, R. E., Smith, J. L. and Israel,
C. W.: The FTA-ABS test in late syphilis.



THl. fl,UORESCENI TRt:"PONbMAL ANTIBODV-A6S0RP1-ION TEST (1·TA-ABS) 331 

A serological study in 1985 Lases. J. Amcr. 
med. Ass. 203: 545

1 
1968. 

7. Hunter, E. F., Deacon, W. E. and Mcycr,
r. E.: An improved FTA test for syphilis,
thC' absorption procedurc (FTA-ABS).
Pub/. Hlclr R'-'P- 79: 410, 1964.

8. Kiraly, K., Jobbågy, A. and Kovats, L.:
Group antibodies m fluorcscent treponc
mal antibody (FTA) test. ]. invesr. Derm.
48:98, 1967.

g. Knox, J. M., Short, D. H., Wende, R. D.
and Glicbman, J. M.: The FT A-ABS test
for syphilis. Pcrformance in 1033 patients.
Brit. J. vener. Dis. 42: 16

1 
1966.

10. Lassus, A.: Trcponernal and lipoidal tests
in old treated syphilis. A clinical evalua
tion of 367 cases with special refercnl.c tu
the fluoresccnt treponcmal antibody-ab
sorption (FTA-ABS) test. Acta der1n.-
11e1iereol. 48, S11ppl. 60

1 
1968. (Oissert.)

11. Lassus, A., Mustakallio, K. K., Aho, K.
and Putkoncn, T.: A re-cvaluation of the
chronic biological false positive-phenomc
non with thc fluorcscent trcponemal anti
body absorption test. Acta path. microbiol.
scand. 69: 159, 1967.

12. Neblett, T. R., Burnham, T. K., Merriam,
L. R. and Fine, G.: Treponemal antibodies
in non-syphilitic, positive antinuclear fac
tor sera. J. i1111est. Derm. 46: 84, 1966.

13. Nelson, R. A., Jr, and Die\cmbruck, J. A.: 
Studies on trcponemal immobilizing anti-

bodics in syphilis. I. Techniques of meas
urcmcnt and factors influencing immobili
zation. J. /111111111rol. 66: 667, 1951. 

14. Nclson, R. A., Jr, and Mayer, M. M.: lm
mobilization of Trcponema pallidum in 
vitro by antibody produLed in syphilitic
infcction. J. exp. Med. 89: 369, 1949.

15. Nielsen, H. A.: lnve�tigatiom on the repro
ducibility of the quantitativc Treponem�
pallidum immobilization te)t. Acta /1at/1.
microbiol. scand. 40: ng, 1957.

16. Pr011isio11al rec/111iq11e for the f luorescenr
trcponemal a11tibody-absorptio11 ( FT A
ABS) rest. Communicable Discase Center,
Vcnereal Discase Research Laboratory,
USPHS, Atlanta, Ga. pp. 9, 1965.

17. Rod,--well, D. I I., Yobs, A. R. and Moorc,
M. B.: The Tuskegee study of untreatcd
syphilis. Arch. intern. Med. 114: 792, 1964.

18. Scrologic tests for syphilis. Ma11ual.
USPHS, Publicarion No 411. U.S. Covern
ment Printi11g Office, Washington D.C.,
1959·

19. Tuffanelli, D. L., Wuepper, K. D., Brad-
ford, L. L. and Wood, R. M.: Fluorescent
treponemal antibody-absorption test. Stud
ies of falsc-positive reactions to tesb for
syphilis. New Engl. J. Med. 276: 265, 1967.

20. Wuepper, K. D., Bodily, H. L. and Tuf
fanelli, D. L.: Serologic tests for syphilis
and the false-positive reill."tor. A.M.A.

Arc/1. Derm. 94: 152, 1966.




