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20. RELTER TREPONEME TESTS IN MALARIA, LEPROSY AND OTHER DISEASES

LEPROSY

Cappelli (1939) stated that complement-fixation
tests using Reiter treponemal suspension as antigen
regularly gave non-reactive results with sera from
leprous patients, providing a method of differen-
tiating serum reactivity due to syphilis from biological
false positive reactions caused by leprosy. Eagle et al.
(1941a) found that leprous serum differed qualita-
tively from syphilitic serum, not only in reactivity
with treponemal suspensions as described by
Cappelli, but also in reactivity with lipoidal antigens
as used in Wassermann and flocculation tests. Of
37 male leprosy patients with no evidence of syphilis,
all were reactive with the Eagle microflocculation
test, 25 with the Wassermann test, and 6 with the
complement-fixation test using a suspension of
Reiter treponemes as antigen. Twenty-nine leprosy
patients with non-reactive Wassermann and floc-
culation tests also gave non-reactive Reiter trepo-
nemal tests. They concluded that the use of the Reiter
treponemal complement-fixation test apparently
permitted the identification as biological false-
positives of most of the reactive Wassermann and
flocculation tests obtained in leprous patients in the
absence of syphilitic infection. Pisacane & Campa-
nella (1951) tested 24 leprous patients with Pallignost
antigen and got 3 partly reactive tests and 21 non-

reactives, showing the superior specificity of
Pallignost antigen to lipoidal antigens.

D'Alessandro & Dardanoni (1953) examined
19 leprosy sera with cardiolipin-lecithin antigen,
Kahn antigen, Reiter treponemal suspension, and
ATPS antigen and obtained the smallest number of
reactive tests with ATPS antigen. Sera from patients
with carcinoma, active pulmonary tuberculosis, and
pregnant women all gave non-reactive results with
ATPS. Cannefax, Ross & Bancroft (1959) had sera
from 248 leprosy patients with no history or clinical
evidence of syphilis. Reactivity was obtained with
the following tests: RPCF, 3.2 %; TPI, 4.8 %; TPCF,
15.3%; VDRL, 27.4%; and Kahn, 35.9%. The TPI
and RPCF had 96% agreement of reactive and non-

reactive results, and they concluded the RPCF test
possessed a high degree of specificity when used as

a serological test for syphilis in a presumably non-
syphilitic leprosy population. There appeared to
have been no relationship among the type of leprosy,
the activity of the disease, and the response to the
different tests. Fromm et al. (1959) and Ruge et al.

(1960) received 327 lyophilized sera from leprosy
patients in the Philippines, 318 from lepromatous
and 9 from borderline cases. The following BFP
rates were calculated on TPI-non-reactive sera:
Pallida-reaction, 0.3%; CMT, 4.6%; and MKR II,
5.8 %. The percentage of cases having non-specific
reactions was rather low compared with other
studies, and 2.1 % were anti-complementary. The
Pallida-reaction (PR) was highly specific in leprosy
patients and clearly superior to lipid reactions. The
non-specific reactions that occurred in leprosy
seemed to have been closely associated with alter-
ations of sera which were especially marked
in lepromatous leprosy, with changes in the lipo-
proteins probably having played the most important
role. This explained the relatively high proportion of
non-specific reactions occurring in serological tests
for syphilis and the very small number of such
reactions in the PR test.
On 23 leprosy patients, Kolmer, Kast & Lynch

(1941a, 1941b) and Kolmer (1942c) obtained the
following reactivities: Kolmer, 39.1 %; Kline and
Kahn, 60.9%; Nichols-Hough and Noguchi trepo-
nemal suspension, 2.17 %; Kroo suspension, 39.1 %;
S. Microdentium, 95.6%; and S. macrodentium,
17.4%. On sera from 6 malaria cases, the following
number were reactive: Kolmer and Kline, 4; Kahn,
5; Nichols-Hough, Kroo, and S. microdentium, 6;
and Reiter and S. macrodentium, 5. Because of the
group treponemal antibody, antigens of cultured
T. pallidum were capable ofyielding a high percentage
of non-specific reactions in normal human sera.
They concluded that it was improbable that the
treponemal complement-fixation test would identify
reactions of Wassermann and flocculation tests in
leprosy and malaria patients as BFP. In the Washing-
ton Serology Conference (1942), the reactivity in
leprosy specimens was reported by Kolmer (1942a)
as follows: Eagle Wassermann, 39.8 %; Eagle Reiter
treponeme, 20.6%; Kolmer Wassermann, 57.6%;
and Kolmer Reiter treponeme, 27.1 %. In this con-
ference, treponemal antigens gave varying percent-
ages of false complement-fixation reactions with sera
of non-syphilitic individuals, especially in febrile
intercurrent diseases, tuberculosis, and malignant
disease.

Bilboa et al. (1961) performed the VDRL, Kahn,
Kolmer, and RPCF tests on 46 blood specimens
from the Cabo Blanco Leprosarium, Venezuela. The
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percentages of reactivity in the respective tests were:
Kolmer cardiolipin, 47.8%; VDRL, 32.5%; Kahn,
23.8%; and RPCF, 10.8%. These results led the
authors to recommend that the future battery of tests
should be the VDRL and the RPCF. The Kolmer
could be eliminated since it used the same antigen as
the VDRL. The use of the RPCF test involving a
different (treponemal) antigen had eliminated a
large part of the BFPs for the authors. Rollier (1963)
compared serology results on 250 leprosy patients
performed in the Laboratoire central de Casablanca
(Kolmer, Kline, VDRL) with results obtained in the
Institut d'Hygiene de Rabat (Kolmer, VDRL,
Reiter, and TPI). Of 48 specimens having non-
reactive-TPI and reactive-cardiolipin test results,
the Reiter was reactive on 12 and non-reactive on 3.
They stated that with the Reiter test, reactors were
revealed although the TPI was non-reactive.
Christiansen (1962a, 1962b), working with a poly-
saccharide antigen from the Reiter treponeme, found
no reactivity with sera from leprosy cases.

MALARIA

Gaehtgens (1929a) and Nagell (1930) stated that
sera from malaria patients rarely yielded BFP
reactions with PR in contrast to results with the
Wassermann test. This made it possible to distin-
guish between syphilitic and malarial sera. Buhler
(1939) had 6 patients with reactive lipoid tests
and non-reactive PR; 3 had treated syphilis, 1
had endocarditis, 1 had malaria, and 1 had no
diagnosis. Henze (1954) found that the PR was non-
reactive in malaria, but that it would react if the
mnalaria patient had or had had syphilis.
Heinemann (1932b) found the pallida antigen no

more reliable than ordinary Wassermann and
flocculation tests in malaria patients. Of 54 patients
with malaria and no history of syphilis in a hospital
on the east coast of Sumatra, 9 had reactive PR, 7
reactive Wassermann, 2 reactive MKR, and 7
reactive Mueller tests. Eagle et al. (1941b) showed
tests using suspensions of Reiter treponeme to have
been so frequently reactive in malaria patients,
presumably non-syphilitic, that the PR apparently
could not have been used for serological differen-
tiation of malaria and syphilis, which supported the
fidings of Heinemann. Washed Reiter and Kazan
suspensions gaye more reactive results than the
Wassermann and Eagle microflocculation tests. The
study suggested that serologically active substances
which appeared during malaria infection cross-

reacted with cultured treponemes more strongly than
with tissue lipids.

COLLAGEN DISEASES

Gropper (1955) found that false reactions with
PR might have been due to lupus vulgaris. Rein et
al. (1957) had 15 seroreactive patients with lupus
erythematosus, all with non-reactive RPCF tests.
In another series of 36 sero-non-reactive patients
with lupus erythematosus, all were non-reactive in
RPCF as well as TPCF and TPIA tests. Bekker
(1958) had 15 cases of lupus erythematosus which
showed non-specific sero-reactions, with non-reactive
RPCF and TPI tests. Dorph-Petersen 1 reported on
21 false reactive RPCF results in 853 cases. Of
particular interest were three cases of lupus erythe-
matosus with false reactions. Lynch & Binder (1960)
had 5 patients with weakly reactive serological tests
for syphilis (STS) and non-reactive RPCF tests;
1 had disseminated lupus erythematosus, 1 had
diabetes mellitus, and 3 were pregnant. In 4 patients
with reactive STS and non-reactive RPCF, 1 had
arteriosclerotic heart disease and 1 had severe
hypertension. Dickenman & Kleinhenz (1961)
reported a patient with sero-reactive STS and non-
reactive RPCF who had known collagen disease.
Mandel, Markel & Kim (1961) reported a case of
discoid lupus erythematosus and Weber-Christian's
disease in a young woman who had demonstrated
false reactive results with routine STS, TPCF, and
RPCF tests during the presence of herpes zoster
infection. The STS and RPCF results became non-
reactive after the herpes zoster lesions cleared, but
the TPCF results remained reactive. Zellmann (1963)
reported on 3 patients who were asymptomatic BFP
reactors with reactive reagin tests and non-reactive
RPCF tests; 4 cases of symptomatic BFP reactors
(1 rheumatoid arthritis and 3 lupus erythematosus)
who had reactive reagin and non-reactive RPCF
tests; 2 cases of technically false positive reagin
reactions with non-reactive RPCF tests; and 4 cases
of syphilis, all diagnostic problem cases, with
reactive treponemal tests. Christiansen (1962a),
working with a polysaccharide antigen from the
Reiter treponeme, found no reactivity with sera from
lupus erythematosus patients.

OTHER DISEASES

Curtis & Schuster (1958) stated that the inter-
pretation of reactions with lipoidal antigens was

1 Unpublished working document WHO/VDT/SERO/90
of 2 September 1959.
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difficult, since various modifications of the com-
plement-fixation or flocculation tests might give
false reactions in many types of non-treponemal
diseases. In such instances, time would rule out the
acute BFP reaction, but the TPI or similar specific
treponemal antigen tests, such as the TPCF or
RPCF, must be used to rule out the chronic BFP
reaction. In four cases of hepatitis reactive with
classical serological tests, Henze (1954) had non-
reactive PR and cardiolipin-lecithin complement-
fixation tests. Erickson & Eagle (1940) obtained a
reactive Wassermann test and a non-reactive PR
test on a patient with jaundice who reverted to
Wassermann non-reactive. Vogelsang (1946) found
that false serological reactions occurred in certain
pulmonary diseases, and by absorption of the sera,
they were distinguished by the PR from specific
syphilitic reactions. Portella (1953) noted non-
specific serological reactions caused by tuberculosis.
Of 687 tuberculosis patients, 3.78% had antilipoidal
and antitreponemal antibodies, 1.02% antilipoidal
antibodies only, and 1.06% antitreponemal anti-
bodies only. Moser (1955) had 4 patients with
isolated PR reactions; of these 1 had muscular
atrophy, 1 had osteochondrosis, 1 was pregnant,
and 1 had no diagnosis.
Lynch & Binder (1960) and Lynch, Kimball &

Kernan (1960) collected blood specimens from
students 19 to 52 days following smallpox vaccina-
tion. Fifty-seven of those who had primary or
accelerated reactions to vaccinia gave BFP reactions
to STS, but none of those showed reactivity to the
RPCF test. One person who had a non-reactive
STS and weakly reactive RPCF test had a subsequent
non-reactive RPCF test on the same serum specimen.
It was concluded that the RPCF test was less likely
to react falsely than were the serological tests for
syphilis in cases of smallpox vaccination. Mathieson
(1962) reported that, of many Mayo Clinic personnel
and their families who were vaccinated for smallpox
and developed " primary vaccinia ", some gave
positive reactions to certain non-treponemal sero-
logy tests for syphilis. He stated that complement-
fixation tests, especially with a treponemal antigen,
were not so likely to be positive as were flocculation
tests.

Fischer (1961) evaluated tests for syphilis, including
the PR. He stated that all tests except the TPI may
be reactive in both acute and chronic typhus; BFP
reactions may become more frequent towards the
end of a pregnancy; virus pneumonia may cause
BFP reactions to the classical tests with beef-heart

cholesterolated antigens, but not with the cardio-
lipin antigens or with the Meinicke, pallida, or TPI
tests. Conraths (1961), using PR and spirochaetal-
agglutination reaction, showed a considerable
increase in reactive findings in both tests in patients
with chronic atrophic acrodermatitis.
Kent et al. (1962) found reactive RPCF tests in

1 patient with measles, 1 patient with melanoma
succeeded by basal cell carcinoma, and 4 persons
with chronic BFP reactions, all of whom were TPI-
non-reactive. Selenkow et al. (1961) reported the
simultaneous occurrence of antibodies against thyro-
globulin and a BFP reaction in Kahn, Kolmer, and
Hinton tests in a patient with chronic lymphoid
thyroiditis. The results of the TPI and RPCF tests
were consistently non-reactive. Shulman & Harvey
(1964) reported on subjects with sustained false-
positive reactions to serological tests for syphilis
with lipoidal and cardiolipin antigens in whom
autoimmune diseases had developed. There were
reports on three patients with reactive STS and
non-reactive Reiter treponeme complement-fixation
tests.

Harris et al. (1962) conducted a study designed to
produce data relative to the association of narcotic
addiction with BFP reactions in tests for syphilis.
The VDRL slide, Kolmer, Mazzini, Kline, and
KRP tests were performed on all first specimens
from 721 narcotics patients. Those specimens with
any reactivity were tested with TPI, FTA, and
TPCF5o tests. All eight tests were performed on
second specimens from the patients. The Kolmer
and KRP tests were anti-complementary in 7% of
the patients who had no history of syphilis, in con-
trast to approximately 1% in those with a history of
syphilis. This was significantly higher than the per-
centage found in the general population. Of those
reactive to one or more non-treponemal tests,
60.9% were non-reactive to all the treponemal tests.
Immunizations for smallpox and tetanus were given
to 7 patients between admission and repeat examina-
tions, all ofwhom were reactive to one or more non-
treponemal tests, and 3 of whom were reactive to
no, one or more treponemal tests on admission. Fol-
lowing immunization, no changes were observed in
the results of the Kolmer or KRP tests. Using the
TPI as the base for determining BFP reactions, the
greatest deviation was with the KRP test, which
showed percentages of 51.3% and 83.4% respectively
in patients with and without a history of syphilis. The
high rate of apparent BFP reactions in this study
appeared to be associated with the use of narcotics.
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