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The fluorescent treponemal antibody (FTA) test de-
veloped by Deacon, Falcone, and Harris (1957) and
later modified with the absorption procedure by
Hunter, Deacon, and Meyer (1964) has contributed
much to the better diagnosis and control of syphilis in
many parts of the world (WHO Scientific Group
Report, 1970). The test combines the sensitivity and
specificity of immunofluorescence with easy reprodu-
cibility (Mora, 1969) and is now the most popular
treponemal test for syphilis (Sparling, 1971). Com-
pared with other serological tests, it is highly sensitive
at all stages of the disease (Atwood, Miller, Stout, and
Norins, 1968; Gamer, Grantham, Collins, and
Roeder, 1968; Knox, Short, Wende, and Glicksman,
1966; Lassus, Mustakallio, Aho, and Putkonen,
1967) and nearly equals the Treponema pallidum
immobilization test in specificity (Deacon, Lucas,
and Price, 1966; Garner and others, 1968; Goldman
and Lantz, 1971).

In Uganda and probably the whole of tropical
Africa, the FTA-ABS test is not yet available.
Reagin screening tests, either the VDRL slide test
or the PPR, and the RPCF test for confirmation of
treponemal antibodies, are the only tests available.
They are cheap and easy to perform, but are not
very specific and are less sensitive in late or inade-
quately treated cases of syphilis (Gillespie and Brown,
1964; Nicholas and Beerman, 1965; Sparling,
1971).
This communication reports a comparative assess-

ment of the FTA-ABS, RPCF, Kolmer, and VDRL
slide tests in 402 indigenous African subjects with
verified or suspected syphilis or miscellaneous con-
ditions. In addition, 163 controls were tested with
the FTA-ABS, TPI, and VDRL slide tests.
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Material and methods
Serum specimens from the following categories of subjects
were studied:
(a) 129 with darkfield-positive primary syphilis, 90 with

darkfield-positive secondary syphilis, and 99 with
genital sores (darkfield negative), all diagnosed at the
VD clinic of Mulago Hospital, Makarere University,
Kampala. The patients with secondary syphilis had
typical rashes and/or lymphadenopathy and positive
serum was obtained for darkfield examination from
genital, oral, or other lesions.

(b) Five children with congenital syphilis diagnosed
clinically, serologically (PPR and RPCF tests), and/or
radiologically at the Paediatric Unit of Mulago
Hospital.

(c) Eight subjects with definite or suspected latent syphilis
(diagnosed after having given birth to a baby with
congenital syphilis or after having yielded positive
PPR and RPCF tests in routine screening for blood
transfusion).

(d) Forty patients with parenchymatous neurosyphilis
admitted to Butabika Mental Hospital and diagnosed
as having general paralysis of the insane (GPI) by
criteria reported elsewhere (Masawe and German, in
press). Only six of these cases were known to have
been previously treated.

(e) Thirty-one subjects with miscellaneous conditions
randomly selected from the out-patients of Mulago
Hospital.

(f) Thirty-nine secondary school students, 81 paediatric
patients, and 43 convicts, randomly selected, were
tested at a later stage of the investigation.

Serum processing
10 to 20 ml. of blood were withdrawn by venepuncture
from each subject, placed in an ice box at 4°C. until the
serum separated, centrifuged at the same temperature,
quickly pipetted into clean plastic containers, and stored
at -20°C. until they were shipped to Helsinki for evalua-
tion. None was stored for more than 1 year before analysis.
They were transported by air in dry ice boxes.

Serum testing
At the State Serum Institute, Helsinki, the following
serological tests for syphilis were performed:
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(i) The VDRL slide test was carried out according to
the standard procedures outlined in the U.S. 'Manual
of Tests for Syphilis' (USPHS, 1969) using Bacto
VDRL antigen.

(ii) The Kolmer complement-fixation test was performed
by mixing 01 ml. of serum dilution, Bacto Kolmer
cardiolipin antigen, and complement dilution (cor-
responding to two full units), incubating the mixture
overnight at 4°C., and adding 0-2 ml. sensitized
sheep red cells.

(iii) The Reiter protein complement-fixation test was

performed essentially like the Kolmer test, but smaller
volumes and microlitre plates were used. The antigen
was obtained from BD Merieux, Lyon, France.

(iv) The FTA-ABS test was carried out as described in
the U.S. 'Manual of Tests for Syphilis' (USPHS,
1969). The antigen and the sorbent were purchased
from Difco; the fluorescent antihuman globulin was

made locally in Helsinki and recognized IgG and
IgM immunoglobulins. Finally the reactions were
visualized by a Leitz-Orthoplan microscope.

(v) The TPI test was performed as described by Lassus
(1968).

All the initial determinations for the VDRL slide,
Kolmer, and RPCF tests were carried out at serum dil-
utions of 1: 4 corresponding in reactivity to one dilution
in the complement-fixation tests. If, however, the VRDL
slide test was negative at this dilution, the test was repeated
using a 1: 2 dilution and undiluted serum. The dilution
series for the three tests were made in bulk.

Categories a to e were tested with the VDRL slide,
Kolmer, RPCF, and FTA-ABS tests; category f was

tested with the VDRL slide, FTA-ABS, and TPI tests.

Results
The patients with primary, secondary, and latent
syphilis were young, their mean ages being 24, 23,
and 27 years respectively. The mean age ofthe patients
with tertiary syphilis was 45 years, and they had

contracted the disease 21 years earlier on an average.
The mean age of the patients with congenital syphilis
was 5 months.
There were more males than females, partly

because the VD clinic from which most of the
patients were drawn served mainly males and their
female contacts during the period of study. A clinic
for females was started a few months after the study.
For example, among the patients with primary
syphilis, there were fifteen males to one female, among
those with secondary syphilis eight males to five
females, and among those with tertiary syphilis seven

males to one female.
The serological findings are summarized in Tables

I, II, and III. The FTA-ABS was the most sensitive
test for syphilis; it was reactive in 89 9 per cent. of

cases of primary syphilis (86-0 per cent. definite and
3 9 per cent. borderline), and in 100 per cent. of
cases of GPI (97 5 per cent. definite and 2 5 per cent.
borderline). In the other stages of syphilis the test
was 100 per cent. reactive. Among patients with
genital sores and miscellaneous conditions, the
FTA-ABS test was also more often reactive than the
other tests.
Of the 402 specimens of categories a to e, 23

(5 7 per cent.) showed borderline reactivity to
the FTA-ABS test. Nineteen of these were VDRL
slide test negative, fifteen RPCF test negative, and
nineteen Kolmer test negative.
The RPCF was less reactive than the FTA-ABS

test, particularly in cases of secondary syphilis, only
86 7 per cent. being reactive to it. 29 patients (7-2
per cent. of the 402) had anti-complementary
reactions; twenty of these were FTA-ABS test
positive and three gave borderline reactions to the
FTA-ABS test.

TABLE I Percentage distribution of positive results in the serological tests for syphilis in 402 patients

Diagnosis Syphilis
Genital Miscellaneous

Primary Secondary Latent Congenital GPI Sores conditions

Test FTA-ABS + 86-0 100 100 100 97-5 36-4 21 4
±i: 3-9 - - - 2-5 12-1 17-9

RPCF + 71-3 86-7 62-5 60-0 67-5 27-3 10-7
AC 4-7 6-7 12-5 40-0 5 0 9-1 3-6

VDRL + 63-6 96-7 87-5 80-0 52-5 22-2 10-7
slide

Kolmer + 67-4 94 4 87-5 80-0 60-0 28-3 14-3
AC 3-1 4-4 - 20 0 10-0 2 0 3-6

Total no. of patients 129 90 8 5 40 99 31

+ = reactive
± = borderline
AC = anticomplementary
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TABLE II Comparison of the FTA-ABS test with the other serological tests in 402 patients
VDRL slide test Kolmer test RPCF test

FTA-ABS test + ± -- AC - + AC

(295) 213 7 75 230 13 52 219 20 56
±(23) 3 1 19 3 2 18 5 3 15
-(84) 3 1 80 7 1 76 13 6 65

Total no. of cases 219 9 174 240 16 146 237 29 136

± = reactive
± borderline
- = nonreactive

TABLE III Results of the FTA-ABS, TPI, and VDRL slild tcsts in 163 control subjects
Cotntrol group Paediatric High school Convicts

patients students

Test FTA-ABS - 1 10
± 1 - 2

TPI - 1 8

VDRL 2 _ - 4
slide ± - 1 3

Total no. reactive 1 1 13

Total no. of subjects 81 39 43

The VDRL slide test was the least reactive,
especially in cases of primary and tertiary syphilis, in
which it was positive in 63-6 and 52-5 per cent. respec-
tively. Nine patients had borderline reactions and
seven of these were positive to the FTA-ABS test.
In terms of titres, 63 per cent. of cases with primary
syphilis, 12 per cent. of those with secondary syphilis,
and 73 per cent. of those with GPI were reactive at
titres of 1: 4 or less.
The Kolmer test was similar to the VDRL slide

test in reactivity, but was generally more sensitive.
As with the RPCF test, anticomplementary reactions
were found in sixteen cases (3 9 per cent. of the 402);
thirteen of these sixteen cases were FTA-ABS test
positive and two showed borderline reactions to the
FTA-ABS test.
The number of negative results with the RPCF,

VDRL slide, and Kolmer tests was remarkably high
(Table II). Only 84 cases were FTA-ABS negative,
but 174 were VDRL slide test negative, 146 were
Kolmer test negative, and 136 were RPCF test
negative. Considering the 295 cases reactive to the
FTA-ABS test, 75 were VDRL slide test negative,
52 Kolmer test negative, and 56 RPCF test negative.
Table III illustrates the serological findings in

category f.
One secondary school student had a positive

FTA-ABS and TPI test and a borderline result in
the VDRL slide test; one paediatric patient had a

borderline result in the FTA-ABS test, and all the
other 118 children were seronegative in all three
tests.
Twelve of the 43 convicts had either a positive or

borderline result in the FTA-ABS test and seven of
these also had a positive TPI test. In one case the
TPI test was reactive, while the FTA-ABS test was
non-reactive. The VDRL slide test was reactive in
four cases and borderline in three; the FTA-ABS
test was reactive in all seven cases.

Discussion
The value of a serological test depends on its sensitivity
(ability to react in the presence of disease), specificity
(inability to react in the absence of disease), and
reproducibility. In syphilology today, the FTA-ABS
test is the most sensitive test available (Mora, 1969).
It becomes reactive early in primary syphilis (Deacon
and others, 1966; Gamer and others, 1968; Lassus,
and others, 1967; Sparling, 1971), and remains
positive for many years in long-standing syphilis
even after apparently adequate therapy (Atwood and
others, 1968; Knox and others, 1966; Lassus, 1968;
Rockwell, Yobs, and Moore 1964). In terms of
specificity it nearly equals the TPI test. Occasional
false positive results have been reported, but rarely
in more than 1 per cent. of cases (Sparling, 1971).

In the present study, the FTA-ABS test was the
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most sensitive of the tests used. It was reactive in all
cases of secondary, latent, and congenital syphilis,
and in all except one case of GPI (which showed a
borderline reaction). Most patients with primary
syphilis also had reactive FTA-ABS tests, but at
this stage the seroreactivity is largely dependent on
the duration of the infection (Lassus and others,
1967). Two patients with primary syphilis who had
non-reactive FTA-ABS tests, had reactive VDRL
slide tests; this suggests that occasionally reagin
antibodies may develop earlier than treponemal anti-
bodies. A few patients with primary syphilis also had
a borderline FTA-ABS test result. However, the
significance of borderline reactions to the FTA-ABS
test is questionable ('Syphilis: a Synopsis', USPHS,
1968).
By contrast, the other tests (VDRL, Kolmer, and

RPCF) are less sensitive and less specific (Gillespie
and Brown, 1964; Nicholas and Beerman, 1965
Sparling, 1971). In countless conditions, both acute
and chronic, the reagin tests react non-specifically
(Gillespie and Brown, 1964; Nicholas and Beerman,
1965); in 30 to 40 per cent. of late and inadequately
treated cases of syphilis, these tests do not react at all
(Gillespie and Brown, 1964; Nicholas and Beerman,
1965; Sparling, 1971). In the present study, the latter
phenomenon was even more marked. In the VDRL
slide test for example, 3-3 per cent. of cases with
secondary syphilis and almost half of those with GPI
were non-reactive. In terms of titres, over 70 per
cent. of cases of GPI, over 60 per cent. of cases of
primary syphilis, and over 10 per cent. of cases of
secondary syphilis were reactive at 1 : 4 or less. The
low VDRL slide titres in some cases of secondary
syphilis is of special interest. Using the same system
of tests, it could be shown that only one out of 69
Finnish patients with secondary syphilis had a
VDRL slide titre as low as 1: 4 (Lassus, unpublished
data).
The reason for this very unusual finding of sero-

negativity is far from clear. Faulty technique is by no
means the explanation. Every precautionary measure
was taken throughout the study to ensure that all
conceivable sources oferror were checked. In addition,
our results are comparable with those in 75 patients
with secondary syphilis tested at Kampala: eight
(10 per cent.) were non-reactive to the PPR test and
nine (12 per cent.) to the RPCF test (Masawe, 1970).
The treponemal tests do not differentiate venereal

from endemic syphilis. The fact that endemic
treponematoses were prevalent in Uganda until
about 1949 to 1950 (Masawe, 1970, 1971) may
explain some of the positive FTA-ABS results in
the adult control groups. On the other hand, the
school children and paediatric patients showed a

low degree of seroreactivity, suggesting that both
congenital syphilis and endemic treponematoses are
now not very frequent in Uganda.

Antibiotics dispensed for conditions other than
syphilis suppress syphilitic antibodies (Gillespie and
Brown, 1964). After penicillin therapy antilipoidal
antibodies disappear within 6 to 12 months in primary
syphilis and within 12 to 18 months in secondary
syphilis (USPHS, 1968). Because antibiotics are
frequently and liberally dispensed in Uganda, it is
possible that these had altered the levels of anti-
bodies in some of our patients. However, this cannot
account for the false negative results in cases of
secondary syphilis.
Whatever the explanation, it must be noted that

the VDRL slide screening test and the RPCF con-
firmatory test are the only tests for syphilis available
in Uganda (Masawe, 1970). With a margin of false
negative results as wide as in this study, it means that
numerous cases of syphilis escape diagnosis during
the screening and confirmatory stages of serological
testing. Cohen, Stout, and Ende (1969) studied 468
consecutive patients with a high incidence of venereal
disease admitted to a hospital and showed that about
50 per cent. of the FTA-ABS reactors were not
detected by the VDRL slide test. In Kampala,
Masawe (1970), reviewing all the serological tests
carried out at the Mulago Central Laboratory,
showed that over 30 per cent. of reagin-positive
sera which are passed on for confirmation by the
RPCF test do not react to the latter.

Syphilis is highly prevalent in certain sectors of
the population in Uganda; about 2000 to 3000 new
cases of primary and secondary syphilis are diagnosed
and treated each year at the VD clinic, Mulago;
about 1 to 3 per cent. of new admissions to Butabika
Mental Hospital, Kampala, are diagnosed as cases of
GPI (Masawe andGerman, 1972); about4to6per cent.
of cases at the Cardiac Clinic, New Mulago Hospital,
have cardiovascular syphilis (Masawe, 1970); over
thirty new cases of congenital syphilis are diagnosed
and treated at the paediatric unit, New Mulago
Hospital, annually (Masawe, 1970); over 21 per cent.
of unselected subjects are reactive to the FTA-ABS
test. It must therefore be concluded that the VDRL
slide screening test and the RPCF confirmatory test
are inadequate and unreliable for use in any campaign
against syphilis in this country.

Summary
Sera from 402 indigenous African subjects with
various forms of syphilis, darkfield-negative genital
sores, and miscellaneous conditions were tested for
syphilis by the FTA-ABS, RPCF, VDRL slide, and
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Kolmer tests. In addition, a total of 163 school
children, paediatric patients, and convicts was tested
with the FTA-ABS, TPI, and VDRL slide tests.
The FTA-ABS test was by far the most sensitive; it

was reactive in 86 per cent. of 129 patients with
primary syphilis, in all those with secondary, latent,
and congenital syphilis, in 97 5 per cent. of those with
tertiary syphilis, and in 36 per cent. of the 99 patients
with genital sores. The other tests were less sensitive
and yielded many false negative results, especially
in cases of GPI. Of the patients with secondary
syphilis 12 per cent. had negative results in the VDRL
slide test or showed only very low titres. The possible
reasons for this unusual finding are discussed. The
percentage of seroreactivity in children was low,
indicating a high degree of specificity in the FTA-ABS
test in this tropical area, while the rate of seroreac-
tivity among the adult controls was high, especially
in the FTA-ABS test.

Our thanks are due to the staff of the VD Clinic, Mulago,
and of the Butabika Hospital for their cooperation and
assistance. The project was supported by the Danish
Government, the Uganda Government, Makarere Uni-
versity Research Grant 620, and the Sigrid Juselius
Foundation.
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Comportement inhabituel des tests serologiques
pour la syphilis chez des Africains de l'Ouganda

SOMMAIRE

Les serums de 402 indigenes africains presentant differ-
entes formes de syphilis, des plaies genitales negatives au
fond noir et des maladies diverses, furent testes pour la
syphilis par le FTA-ABS, le RPCF, le VDRL sur lame
et le Kolmer. En outre, 163 ecoliers, des malades de
pediatrie et des prisonniers furent examines par le
FTA-ABS, le TPI et le VDRL sur lame.
Le FTA-ABS fut, de loin, la reaction la plus sensible,

positive chez 86 pour cent des 129 malades atteints de
syphilis primaire, chez tous ceux presentant une syphilis
secondaire, latente ou congenitale, chez 97,5 pour cent
des sujets avec une syphilis tertiaire et chez 36 pour cent
des 99 malades atteints de plaies genitales. Les autres
tests furent moins sensibles et donnerent souvent des
resultats faussement negatifs, particulierement en cas de
syphilis symptomatique tardive. 12 pour cent des malades
en syphilis secondaire avaient des resultats negatifs au
VDRL sur lame ou montraient seulement de tres bas
titres. Les raisons possibles de ces constatations inhabi-
tuelles sont discutees. Le pourcentage de positivite chez
les enfants fut faible, indiquant un haut degre de speci-
ficite du test FTA-ABS dans cette rebion tropicale, alors
que le taux de positivite chez les controles adultes fut
eleve, particulierement pour le test FTA-ABS.
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