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sensitive than the RPCF. In cases with a reactive
TPI, the reactivity in the FTA was 88%; RPCF,
89%; and cardiolipin test, 78%. In cases where the
TPI was non-reactive, the FTA was reactive in 2%,
the RPCF in 7.7%, and cardiolipin in 51 %. Kent
et al. (1962) found the RPCF test to be slightly more
sensitive than the RFTA (Reiter fluorescence tre-
ponemal antibody) and FTA II tests, although it
yielded somewhat more " non-specific" reactions.
Green (1961) reported a patient having neuro-

pathic joint disease with reactive results in the stan-
dard Wassermann, PPRC, cardiolipin Wassermann,
and TPI tests. In view of the serological test results,
it was assumed that these neuropathic joints were

due to syphilis. Evans & Summerly (1964) reported
on a patient with treated early syphilis who developed
a pseudo-chancre redux; the standard serological
tests and the TPI, RPCF, and FTA tests were all
non-reactive, which was unexpected. Bazex, Sal-
vador & Dupre (1964) reported a case of reinfection
primary syphilis within 3 months of treatment for
secondary syphilis. The serological tests (RPCF,
Kolmer cardiolipin, Kline, and VDRL), were all
strongly reactive at both times. Labouchei Nicolas
& Fritz (1964) discussed a case of congenital syphilis
in an infant that led to discovery of syphilis in the
parents. All had reactive Kline, Kolmer, and Reiter
tests.

19. REITER PROTEIN FRACrION AS ANTIGEN: III

USE OF RErTER PROTEIN TESTS

Confirmatory test
De Bruijn (1956b, 1957a, 1957b) considered that

the protein fraction of the Reiter treponeme would
obviate the false reactions that were occasionally
encountered but would not differentiate yaws from
syphilis. He indicated that the complement-fixation
test with Reiter protein antigen was a valuable
verification procedure which could be performed in
every routine laboratory whenever a discrepancy was
observed between the results obtained with the
standard serological tests and clinical data. Dardanoni
& Censuales (1958) stated that results obtained by
American and Italian workers showed Reiter
protein antigen to be endowed with sensitivity and
specificity of such a degree that it might be compared
favourably with the more complex and costly
serological tests using the pathogenic T. pallidum as
antigen. The use of the purified protein antigen
showed real progress over the use of treponemal
suspensions as antigens.
Daguet, Pilot & Faure (1958) demonstrated that

antibodies to the Reiter treponemes were different
from the Wassermann reagin and immobilizing
antibodies, and thought it convenient to use Reiter
protein and cardiolipin-lecithin antigens compara-
tively as they presented no technical difficulty. In
practice, it was necessary to use the Reiter protein
antigen for thorough examination of serum,
particularly in difficult diagnostic problems. They
found no significant difference in reactivity of the
protein extracts of delipidized Reiter treponemes or
the ATPS antigen from de Bruijn. Fleischmajer

(1958) avoided the technical difficulties of using live
T. pallidum in the TPI test by substituting tests
employing antigens of dead T. pallidum, and, more
recently, tested with extracts from T. pallidum and
the Reiter treponemes which represented a specific
treponemal group substance. The treponemal tests
were particularly indicated in patients with reactive
routine lipoidal serology tests where the anamnestic
and clinical studies were in disagreement with the
diagnosis of syphilis and, consequently, suggestive of
a BFP reaction. Realmuto & Censuales (1959) tested
a group of voluntary blood donors and confirmed the
reactive results with complement-fixation tests using
Reiter protein antigen. They deemed the test with
Reiter protein antigen very useful for that purpose as
it had sensitivity and specificity very similar to the
TPI test.

Kostant & Kelcec (1958), Kostant (1958), and
Kostant, Landy & Kelcec (1961) stated that with
further confirmation of the excellent sensitivity and
specificity of the RPCF test it was likely that the
test might be widely adopted for mass serological
testing. The RPCF test advantages were: inexpensive
antigen, simplicity of performance, and suitability
for mass testing. The cost of the antigen from
cultured treponemes was reduced 100-fold from the
TPCF antigen. They recommended that where
investigations on BFP reactions were inconclusive,
the TPCF, TPIA, TPI, or RPCF procedures should
be performed. A further use for treponemal tests was
in late symptomatic syphilis, where STS might be
non-reactive and treponemal tests reactive.

Foster, Nicol & Stone (1958, 1959) stated that the
RPCF test was very suitable for routine use in the
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clinical laboratory as it was technically simple,
depended on an antibody different from reagin, was
readily combined with the Wassermann in testing
routine, was sensitive and reproducible, appeared
specific, and had a commercially available antigen.
Bekker (1959) thought that the RPCF test was
dependable, could be easily used in serology labo-
ratories, and should be used routinely in conjunction
with cardiolipin-lecithin tests. The Iowa State
Department of Health (1959) reported that the RPCF
test could be conducted on a selective basis at a low
cost, and that evidence from limited evaluations by
the National Advisory Serology Council (USA)
showed a very close correlation between the TPI and
RPCF tests, pointing the way to the use of the latter
as a complementary tool in the serodiagnosis of
syphilis. Fiumara et al. (1959) stated that in Massa-
chusetts both TPI and RPCF tests were performed
at the request of physicians and hospitals. The RPCF
test was not difficult to perform and was relatively
inexpensive as compared with the TPI. It was
noted elsewhere (Northw. Med. (Seattle), 1959)
that the Oregon Public Health Laboratory would
perform the KRP test on diagnostic problem cases
for differentiating BFP reactors from true syphilitic
reactors. Bauer & Pinke (1960) pointed out that the
RPCF test, in addition to the Kolmer and VDRL
tests, correlated with the clinical evidence and
patient history, should suffice for a diagnosis of
syphilis in the great majority of instances; there
should be very few occasions when the TPI test would
be needed as an additional aid in the diagnosis of
syphilis. Okey (1963) discussed using the KRP and
RPCF to increase specificity over the non-treponemal
tests. A reactive result has been found to be strong
evidence for a diagnosis of syphilis. Non-reactive
results are not regarded as significant.

Kiraly (1960a) considered the RPCF test nearly
equal to the TPI and the much cheaper Reiter protein
antigen a good substitute for the T. pallidum protein
antigen. Hess et al. (1960) suggested that the RPCF
test was probably the most practical and adequate
confirmatory treponemal test, being relatively
inexpensive and easy to perform. Olansky &
McCormick (1960), in the discussion following their
paper, stated that the RPCF test had done very well
in small clinical studies and had great usefulness in
resolving biological false positive problems.
The Public Health Service stated, in the comments

and conclusions to the SERA study (United States
Public Health Service, 1959b, p. 211):

" 7. As a new procedure, the combined sensitivity and
specificity of the various Reiter protein antigen tests in
this study as well as the reproducibility of results in
different laboratories indicate the value of routine per-
formance of a form of this test as a valuable serologic aid
to diagnosis.

" 8. The ratings of sensitivity and specificity based on
SERA data can be interpreted as supporting the continued
widespread use of a cardiolipin or of a lipoidal antigen
test of good sensitivity and good specificity, and the trial
supplementary use of a Reiter protein antigen. test,
either (1) routinely on all specimens or (2) as a check on
all reactive specimens or (3) in questionable BFP cases.'"

Brown & Bunch (1959) reviewed the results of the
SERA study and the Tuskeegee study of long-term
syphilis and stated the same conclusions as cited
above.

Dorph-Petersen 1 did not recommend the use of
the RPCF test as a substitute for the TPI test except
in regions where no TPI test was available. He felt
that continued research, such as that pursued by the
Italian group, might lead to desirable improvements
in the test. Fiumara (1961, 1962, 1963a, 1963c)
stated that a persistently reactive blood reagin test
indicates syphilis until proven otherwise, and that
non-reactive results with both the RPCF and the TPI
are necessary before a diagnosis of BFP reaction
can be made. He stated that if the spinal fluid
serology test is reactive, if the spouse has a reactive
blood test, or if the RPCF test is reactive, any one of
these alone is enough to confirm the diagnosis of
syphilis. He studied 1000 patients who had persis-
tently reactive blood Hinton tests and who had no
historical, physical, or epidemiological evidence of
syphilis. When TPI and RPCF tests were reactive,
the diagnosis of syphilis could be confirmed in 80%
of these patients.
Woods & Abrahams (1961) made a survey of

uveitis and discussed the relative value of laboratory
procedures in the investigation of the etiology. They
stated that the most readily available treponemal
test for syphilis is the RPCF test. Uveitis of latent
syphilis tends to occur in late stages of infection when
the Wassermann may be negative; therefore, in a
patient non-reactive to the routine reagin tests, the
RPCF test may clarify and establish the diagnosis.
Their limited experience with this test in the Wilmer
Institute indicated that in uveitis of late syphilis it is
an adequate substitute for the TPI, and they recom-
mend its use in such circumstances. De Osorio

1 Unpublished working document WHO/VDT/SERO/90
of 2 September 1959.
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Paulete-Vanrell (1961) stated that according to a
thesis of Dr Morales-Joquera there is simultaneous
lymphogranuloma venereum and syphilis in 73.34%
of cases. For detecting early serological mani-
festations of syphilis he used the Wassermann
cardiolipin, Kahn, VDRL, Mazzini, and the
" precipitation reaction of Migliano ", and for late
reactions, the TPI and the RPCF. Portnoy (1962)
discussed new serological tests, among them the
one-fifth volume Kolmer with Reiter protein
antigen (KRP), and remarked that this test is
generally reserved for positive reactions on patients
without diagnosis of syphilis. Elkerton (1962)
recommended confirming a reactive screening
(VDRL) test with the RPCF test; when reactive, he
considered that it indicated syphilis, present or past,
but when non-reactive, recourse to the more specific
TPI test would be required. Nicol (1961) gave the
current situation of the various venereal diseases
in the United Kingdom and recommended the
RPCF test for use in the diagnosis of syphilis.
Catterall (1963) stated that the diagnosis and course
of syphilis should be controlled by serum tests, and
that the new Reiter protein complement-fixation
test and the TPI test have greatly increased the
reliability of serum tests. In a venereal disease clinic,
Platts (1964) used the Wassermann and VDRL as
routine blood tests and reserved the RPCF test to
differentiate BFP from true reactions.

Follow-up test

Pisu & Mastromatteo (1955) stated that most
attention had been focused on the TPI test, but that
doubt had persisted in relation to the activity or
inactivity of infection, above all because of the
prolonged persistence of the immobilizing antibody
even after clinical cure and lengthy treatment. For
that reason, interest in tests with antigens derived
from the Reiter treponeme should not be relegated
to a secondary position. The ATPS of D'Alessandro
& Dardanoni was able to act as a more purposeful
and specific method of proving the existence of the
anti-protein treponemal antibody, by comparison
with the suspension of whole non-pathogenic tre-
ponemes. The ATPS antigen was compared with
whole treponemal suspension and reagin tests, and
the ATPS and cardiolipin-lecithin antigen were
unnecessary in complement titrations, as those were
not anti-complementary. The reactive or non-
reactive response of ATPS might be presumptive
evidence of the activity or inactivity of the syphilitic
process.

Kostant & Kelcec (1958), Kostant (1958), and
Kostant, Landy & Kelcec (1961) emphasized that
treponemal tests should be used neither as a criterion
of cure or activity of the syphilitic process, nor as an
indication for retreatment in sero-resistant cases.
Standard quantitative lipoidal tests should be used
to follow up early treated cases to reveal serological
relapses and asymptomatic reinfections. Kanof
(1959) recommended that the STS should not be
replaced by TPI, TPCF, or RPCF tests in diagnosis
and follow-up of cases of early syphilis as the latter
became non-reactive more slowly than STS. Mont-
gomery, Suhrland & Knox (1960a) stated that FTA
or RPCF tests did not appear sufficiently reliable
for an individual patient follow-up and that standard
tests such as VDRL were probably preferable.

Lubasevskaja (1961) had 257 patients with sero-
resistant syphilis, most of whom had begun treat-
ment late. The serological reactivity on this group
was: Wassermann with cardiolipin antigen, 95%;
Wassermann with non-specific antigen, 54.5%; and
the Wassermann with Reiter protein antigen, 47.5 %.
In another group of 261 patients, the Reiter protein
antigen was non-reactive in 112 patients, the cardio-
lipin antigen in 12 cases, and the non-specific antigen
in 1 7 cases. She stated that the Wassermann reaction
was more frequently non-reactive in patients
responding well to therapy (55.1 %) than in those
showing passably satisfactory results. The Wasser-
mann was reactive in all 23 patients with primary
and secondary syphilis. She concluded that ultra-
sonically treated or regular Reiter protein antigen
plays an important part in determining the prognosis
of syphilis cure; the patient can be pronounced
cured even if the cardiolipin reaction is reactive.
Brown et al. (1963), during the project of treating

early syphilis with oral propionyl erythromycin,
noted an interesting, unexpected serological pheno-
menon in that the KRP was valuable as a treatment-
control test, particularly when used in conjunction
with a quantitative non-treponemal antigen test.
A change in the KRP from non-reactive to reactive
following treatment was usually a precursor of
relapse or reinfection, sometimes preceding but
usually substantiating an increase in VDRL titre.

Limitations of test

Miller et al. (1961) conducted a study including
the RPCF test and indicated it might be a useful
adjunct to the battery of STS, but that it could not
completely replace the TPI test and had limitations
which must be recognized, especially the occurrence
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of reactive TPI and non-reactive RPCF results on
some specimens. They recommended that the RPCF
be repeated at least once on a separate testing day.

Bissett et al. (1961) indicated that the RPCF test
would offer little additional information over routine
lipoidal tests in unselected " routine " specimens in a
public health laboratory and that on problem sera
it did not have sufficient sensitivity to replace the
TPI test. Deacon (1964) and Deacon & Hunter
(1962), from findings in fluorescent antibody (FA)
techniques, strongly suggested that " Reiter antigen "
was not peculiar to T. pallidum and Reiter treponeme
but appeared to be an antigen common to many
treponemes, including the mouth treponemes. They
stated that the findings did not invalidate the use of
Reiter protein antigen, but if such organisms pro-
duced " Reiter antibody" in normal subjects de-
tectable in the FTA test, the RPCF tests could be
expected to have very definite limitations in terms
of sensitivity and specificity.

Tucker et al. (1962), working in a State public
health department, found that the low sensitivity
of the KRP test limited its value as a reference test.
Waring (1964), giving a current appraisal of tre-
ponemal serum tests for syphilis from experience
in a public venereal disease clinic, stated that the
RPCF test currently available was valueless as an
exclusion procedure; it was significant only when
reactive. Bekker (1962) stated that the limitations
of the RPCF test must be recognized. He studied the
causes of unsatisfactory test results and concluded
that: (a) non-specifically reactive RPCF tests can be
explained in some cases by the occurrence of anti-
body against the polysaccharide fraction of Reiter
treponemes; (b) non-reactive RPCF tests in syphi-
litic sera can be caused by a prezone or related
phenomenon ; and (c) the quantitative RPCF test
has excellent reproducibility provided that it is
carried out under controlled standardized conditions.
To ensure optimal accuracy the test must be per-
formed quantitatively, and in sera with non-reactive-
RPCF and reactive-TPI tests it is necessary to repeat
RPCF tests with a lower antigen dilution.

Gillespie & Brown (1964) discussed new laboratory
methods in the diagnosis and management of
syphilis. They stated that because of the initial
favourable evaluations, the RPCF test was widely
adopted by State public health laboratories to be
performed as a sequel to the positive non-treponemal
tests from patients not previously diagnosed as
having syphilis. After several years of actual applica-
tion, its value and limitations could be more ade-

quately assessed. Unfortunately, the original enthu-
siasm that the procedure might serve as a satisfactory
substitute for the more complex and expensive TPI
test had been shown by more recent evaluation to be
premature. The Reiter test had had a low correlation
with the TPI test in the group of patients in which
serological confirmation was most needed; that is,
in cases characterized by no clinical or historical
evidence of syphilis and a reactive reagin test. This
lack of good agreement apparently had been the
result of a lesser sensitivity of the Reiter test. In
the light of recent investigations which showed that
the Reiter treponemes shared common antigens not
only with T. pallidum but also with mouth and sapro-
phytic treponemes, it seemed doubtful that the RPCF
would ever justify the initial high hopes for the test.

Conclusion
A conclusion of the Uruguayan Congress of

Syphilography (Congreso Uruguayo de Sifiligrafia,
1960) on the laboratory diagnosis of syphilis
was that the more recent tests with treponemal
antigens (TPI, FTA, TPCF, RPCF, or KRP,
etc.) constituted important progress, particularly
with "problem cases ", because with those tests
specific antibodies were investigated.

INTERPRETATION OF REITER PROTEIN TEST RESULTS

Tests on sera

Pisu & Mastromatteo (1955) thought that the
reactive or non-reactive response of the ATPS might
be presumptive of the activity or inactivity of the
syphilitic process. The interpretation of some
ATPS-reactive and Treponina-non-reactive sera
might be that the availability of protein antigen was
greater in the ATPS than in the whole treponemal
antigen and, in the pure state, was more effective
and sensitive. Miller, Boak & Carpenter (1958)
suggested that in the presence of 98.9% specificity,
any reactivity in the RPCF test presumably would
indicate infection with the virulent T. pallidum.
Peterson et al. (1960) stated that a reactive RPCF
test indicated the patient had syphilis at that time
or had had syphilis in the past. A non-reactive
RPCF test should not be the basis for excluding
syphilis and clinical evidence might indicate the
advisability of a TPI test. Dardanoni & Zaffiro
(1953a) often noted a discrepancy in the reactivity
of cardiolipin-lecithin, Reiter protein, and TPI tests
in asymptomatic syphilis of long standing, and
frequently only the TPI test was reactive.
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Kostant (1958) and Kostant & Kelcec (1958)
stated that a non-reactive treponemal test would rule
out syphilitic infection except in primary syphilis,
where it might be non-reactive in 40% to 50% of the
cases, and in treated early syphilis, where a pre-
viously reactive test might be rendered non-reactive
by therapy. A reactive treponemal test indicated
that the patient had or had had a syphilitic infection,
with two exceptions-in the syphiloid diseases of
yaws, bejel, and pinta, giving reactive treponemal
tests, and in the newborn, where a reactive trepo-
nemal test might indicate a passive transfer of anti-
body similar to the passive transfer of Wassermann-
type reagin. Bekker (1960) considered the sensitivity
of the treponemal tests, in particular that of the
Reiter protein test, to be such that a non-reactive
test almost excluded the possibility of an active
infection unless the infection had been acquired very
recently. The TPI and RPCF tests were specific, and
a reactive result, especially with the TPI test, prac-
tically presented proof of contact with T. pallidum
but provided no evidence on the activity of the
pathological process. Kjellander, Sievers & Vogel-
sang (1959) found that the RPCF test reacted earlier
in cases of primary syphilis, while the TPI remained
reactive longer in cases of old syphilis. Fiumara
(1960b) stated that at the current stage of knowledge
and experience with the treponemal tests, a reactive
result for all practical purposes meant syphilis or a
treponemal disease, i.e., yaws, pinta, or bejel.
Bauer & Pinke (1960) concluded that non-reactive

VDRL, Kolmer, and RPCF tests were generally
conclusive indications that the patient did not have
syphilis, provided there was no clinical evidence or
history of syphilis and that blood was not collected
so early in infection that there was insufficient time
for antibodies to develop. Lo Monaco (1960) tested
7395 donors and 1016 patients with the ATPS antigen,
cardiolipin-lecithin complement-fixation, VDRL, and
MKR II tests. When a number of tests were per-
formed on donors, disagreement between sero-
reactivity and clinical anamnestic data was more
frequently observed with a single reactive result in
the RPCF, cardiolipin-lecithin complement-fixation
or MKR II tests than in donors with VDRL reacti-
vity, reactivity of two or three lipoidal tests or
reactivity in RPCF and one or more lipoidal tests.
De Bruijn (1957a, 1957b) and de Bruijn & Bekker

(1957) stated that the disappearance of antibodies
following treatment depended on the stage of
syphilis when treated. Reiter protein antibodies
usually remained longer than reagin, behaving like

immobilizing antibodies. Kostant, Landy & Kelcec
(1961) performed follow-up testing from 45 days to
as long as 30 years after therapy on 1064 clinically
evaluated patients and concluded: (a) treponemal
tests had excellent sensitivity and specificity; (b) the
TPCF and RPCF tests became reactive earlier in
infection than the TPI or STS tests; (c) treponemal
antibodies might persist 20 or more years following
therapy for early syphilis; (d) in spite of therapy, late
symptomatic and congenital syphilis almost inva-
riably remained reactive in treponemal tests; (e) the
importance of treponemal tests in the differential
diagnosis of latent syphilis from BFP reactivity
should be re-emphasized; and (f) reactive trepo-
nemal tests were not indicative of syphilitic activity.
Foster, Nicol & Stone (1959) believed that the
RPCF test became reactive early in syphilis, ante-
dating the reactive TPI test, and that even in ade-
quately treated cases it remained reactive for a long
time. Repeated tests on problem cases suggested
that inconstantly reactive RPCF tests were quite
likely to indicate past or present treponemal disease.
Sequeira (1959) concluded that reactive STS and
RPCF tests appeared to be conclusive evidence of
past or present treponemal infection. The combina-
tion of reactive STS and non-reactive RPCF was
unusual in untreated syphilis, while a reactive
RPCF and non-reactive STS were not rare in either
untreated or treated patients.
Kanof (1959) stated that the intelligent interpreta-

tion of TPI, TPCF, and RPCF tests depended on an
understanding of their behaviour in a true syphilitic
infection. The TPCF and RPCF tests became
reactive in early syphilis at about the same time as the
STS test. In treated early syphilis those two tests
commonly became non-reactive in a year or two
and more slowly than the STS. Once syphilis became
late or latent, the TPI, TPCF, and RPCF tests were
always strongly reactive before treatment and
usually remained so for years, even after treatment
had reduced the STS to very low titre or even to non-
reactivity. In suspicious latent and late syphilis,
reactive specific treponemal tests confirmed the
diagnosis suggested by reactive STS, but if specific
treponemal tests were non-reactive and the STS was
reactive, a diagnosis of late or latent syphilis could
not be certain and one was almost certainly dealing
with a BFP reactor.
Lynch & Binder (1960) found, from testing groups

of patients with lipoidal, cardiolipin-lecithin and
Reiter protein antigens, that a reactive RPCF report
probably signified the presence of syphilis. A weakly
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reactive RPCF report probably indicated the pre-
sence of syphilis, unless the clinical data strongly
suggested the possibilities of a BFP reaction. When
the RPCF was reported as non-reactive,, several
possibilities might be indicated. In six patients in
the primary stage, the RPCF test was reactive only
when the STS was reactive or weakly reactive. Of
patients who had had early syphilis 2 to 56 years
previously and who had then had reasonably prompt
therapy, most gave reactive RPCF tests and only
weakly reactive STS results. The RPCF test may
convert to non-reactive following prompt treatment
of early syphilis. When the RPCF became reactive
after being non-reactive or weakly reactive, the
clinical data and STS should be reviewed and further
serological testing might be necessary. In most cases
reacting to the RPCF test, there was some con-
firmatory evidence of syphilis. When, in the absence
of previous treatment, the STS was reported weakly
reactive and the RPCF non-reactive, the latter was
most likely correct and should be depended upon
unless the clinical history gave evidence to the con-
trary.
Brown & Bunch (1959) stated that the interpreta-

tion of the results of the tests using Reiter protein
antigen, as well as of all tests with treponemal and
non-treponemal antigens, must be done in the
light of clinical and historical findings. They com-
pared KRP, TPI, and VDRL slide tests performed
in one laboratory on sera in the SERA study
(United States Public Health Service, 1959b) and on
sera from the Tuskeegee study of untreated syphilis
initiated in 1932. They summarized that the KRP
test became reactive almost as rapidly as the VDRL
slide test following infection and maintained
reactivity longer than the VDRL slide test, but,
given time, would revert to non-reactivity in the
same proportion as the VDRL slide test; by com-
parison, it roughly paralleled the TPI test in the non-
syphilitic, including BFP, categories.
Brown, Price & Simpson (1960) and Simpson et

al. (1960) analysed the results of the SERA study
and the Tuskeegee study on untreated syphilis. The
reactivity rate of KRP varied, depending on the
stage of syphilis, duration of infection, and treat-
ment. It was concluded from the long-term Tuskee-
gee study that the Reiter protein tests were only
slightly more effective than the non-treponemal tests
in detecting untreated or inadequately treated
syphilis of long duration. In the SERA study the
greatest value of the Reiter protein tests was shown
to be in non-syphilis and BFP groups. It should be

remembered in interpreting results that in syphilis of
long duration, whether treated or untreated, the
chances are that the Reiter tests will be non-reactive
more than 50% of the time. Brown et al. (1963)
stated that study data emphasized that a non-
reactive KRP does not mean that syphilis is absent.

Pariser (1960) found that the RPCF roughly
duplicated the pattern of STS in primary and second-
ary syphilis, and became reactive at the same time,
or occasionally later, than the STS. Once the RPCF
test became well established at a high or low titre,
no consistent difference in the results of the two tests
was apparent. The pattern of reactive STS and non-
reactive RPCF might be interpreted in three ways:
recently acquired untreated syphilis; adequately
treated early or late syphilis; or non-syphilitic.
While the RPCF was far superior in specificity to STS,
it could not replace the STS until its sensitivity, parti-
cularly in recently acquired syphilis, was improved.

Ovcinnikov 1 reported a study on 178 patients who,
after treatment, had reactive or variable results in
the STS. It was found that with insufficient treat-
ment the results of all serological tests were in
agreement with one another. In successfully treated
syphilis the RPCF test was non-reactive and the STS
tests were reactive. Miller, Meyer & Siledes (1961)
stated that the highest percentage of disagreement
between the RPCF and TPI tests was in late latent
syphilis. In very early latent syphilis there might be
a reactive RPCF test and a non-reactive TPI test,
particularly with inadequate treatment. Mikol (1961)
found the Reiter protein antigens to give superior
results to those of standard tests with a sensitivity
and specificity comparing favourably with the TPCF
or TPI tests. To follow the effect of tteatment in
early syphilis, the Kline test sufficed, but later the
RPCF test was valuable, as the antibodies detected
by the Reiter protein antigen appeared early and
persisted long during the course of syphilis. The
return to non-reactivity of the RPCF test, unlike
that of the TPI, was no indication of cure. In late
syphilis the RPCF and TPI tests were successful
when the classical tests failed.
Dickenman & Kleinhenz (1961) tested 15 patients

with definite evidence of syphilis, the majority in
tertiary stages, and many adequately treated. The
number reactive with the following tests were:
RPCF, 7; Kolmer, 5; VDRL, 13; and Hinton, 15.
Those results emphasized the usefulness of the

I Unpublished working document WHO/TPI/12 of
8 November 1960, annex 5, pp. 46-52.
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VDRL and Hinton tests for general screening pur-
poses, and they pointed out that both the RPCF and
Kolmer might be non-reactive or might become non-
reactive in patients who have had syphilis. Of 4
patients believed to be false reactors, the following
number of reactives were obtained: RPCF, 0;
Kolmer, 3; VDRL, 3; and Hinton, 2. That small
study emphasized the usefulness of the Reiter test.
When the test was reactive, the probability that the
patient had or had had syphilis was high, and when
non-reactive, it was of no absolute diagnostic signi-
ficance. Taylor & Hipple (1961) reported a case with
ulcerated areas in the mucosa of the hard palate with
no evidence of malignancy or fungal infection. The
patient had non-reactive qualitative and quantitative
Hinton tests, with a history of primary syphilis and
previous treatment. TPI and RPCF tests were
performed, the TPI being non-reactive and the RPCF
weakly reactive. After a trial course of penicillin was
given, the lesions regressed in size and healed
dramatically. The non-reactive standard test for
syphilis did not exclude the possibility of gumma.

In an unsigned article by the Michigan Patho-
logical Society (1962) on " Laboratory Tests for
Syphilis " it was written that in selected population
groups 40% to 50% of persons reactive to non-
treponemal tests do not have and never have had
syphilis. It was stated that the most accurate and
practical treponemal tests for routine serological
laboratories are the RPCF and TPCF tests, and that
when these tests are negative, a diagnosis of syphilis
is unlikely except in very early lues. Okey (1963) re-
ported that KRP tests are performed in the Diag-
nostic Laboratory of the State of Maine at the phy-
sician's request on sera representing diagnostic pro-
blems. He recommended concentrating on a smaller
array of tests rather than a battery, selecting those
having a high degree of sensitivity for screening pur-
poses and a high degree of specificity for confirmatory
purposes. Porter (1963) reported that a reactive KRP
test is highly indicative of antecedent treponemal
infection, while a non-reactive test does not preclude
the possibility of syphilis; KRP antibodies do not
appear as early in the course of infection as VDRL
antibodies, and their production may be suppressed
by previous treatment. Elkerton (1962) found that
treatment early in syphilis can be expected to remove
reagin and RPCF antibodies, but that treatment later

in the course of infection delays such favourable
response.
Shaw (1963) found it difficult to distinguish yaws

from syphilis in immigrants to the United Kingdom.
When all tests were reactive, syphilis was the most
likely; and when only the TPI and RPCF were
reactive, an old childhood infection of yaws might
have been the cause. Zellmann (1963) wrote that
what is now, and will continue to be, an increasingly
difficult problem is the correct interpretation of the
various serological tests for syphilis; he concluded
that the present RPCF test is highly specific, sensitive,
and reproducible.

Tests on cerebrospinal fluids
Kostant et al. (1959) evaluated RPCF and TPCF

tests on spinal fluid specimens, reactive tests indi-
cating past or present involvement of CNS syphilis.
There was no apparent correlation between test
reactivity and activity of the CNS process. A non-
reactive treponemal test did not rule out CNS
involvement, since antisyphilitic therapy might reverse
the reaction. Tests in decreasing order of sensitivity
were found to be TPCF, RPCF, cardiolipin-lecithin
complement-fixation, and TPI tests. The RPCF test
was performed 1½/2 to 4 years after the cardiolipin
and some TPCF tests were performed.
Hamelin & Vaisman (1960) found that the TPI,

RPCF, TPCF, and Wassermann with cardiolipin-
lecithin antigen tests were always reactive in the
course of active central nervous system processes,
whereas in treated, stabilized, or cured syphilis the
RPCF and TPCF tests were more frequently reactive
than the other tests. Pariser (1960) studied patients
with paresis or meningovascular syphilis, all having
pretreatment reactive cerebrospinal fluid tests. In
most cases the STS and RPCF remained reactive
over the observational period as long as 6-7 years
after treatment. For the most part, the spinal fluid
tests tended to show a lesser degree of reactivity with
time but not a reversal to non-reactive state. The
RPCF test showed no specific advantages or dis-
advantages in the evaluation of treatment in CNS
syphilis and usually duplicated the results of the STS.
What had been usually regarded as a non-syphilitic
pattern (reactive low-titre STS, and non-reactive
RPCF) might on occasion represent a pattern of
"adequately " treated CNS syphilis.
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