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Further evaluation of the microhaemagglutination
test to determine treponemal antibodies in CSF
S KASATIYA AND A BIRRY
From the Ontario Public Health Laboratory, Ottawa, Ontario; and the Laboratory Services, Quebec
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SUMMARY The results of a microhaemagglutination test (MHA:TP) using diluted (MHA:TP-
DCSF) and undiluted (MHA:TP-UCSF) samples of cerebrospinal fluid (CSF) from 1452 patients
with syphilis, neurological, metabolic, or immunological disorders, and undetermined diagnoses
to detect antitreponemal antibodies were compared with those of the Venereal Disease Research
Laboratory (VDRL-CSF) test and the fluorescent treponemal antibody (FTA-CSF) test. Using
undiluted samples of CSF the MHA:TP test gave more reactive results than with diluted samples.
The MHA:TP-UCSF test was slightly more specific and sensitive than the FTA-CSF test. The use
of undiluted CSF did not reduce the specificity of the MHA:TP test, as was shown by testing CSF
samples from patients with diseases other than syphilis.

Introduction

More and more laboratories, because of high costs,
use tests which are simple, rapid, economical,
sensitive, and specific. The Treponema pallidum
haemagglutination (TPHA) test' has been used
frequently for determining treponemal antibodies
using serum. This test, using samples of
cerebrospinal fluid (CSF), has been evaluated by only
a few workers,2-4 mostly because few samples of
normal and abnormal CSF are available as physicians
are reluctant to perform lumber punctures, which
may have serious sequelae.
The methods56 described for the micro-automated

version of the TPHA (MHA:TP) test are used for
serum testing. As the concentration of immuno-
globulins in CSF is far lower than in the serum, it was
presumed that this might affect the reactivity of the
MHA:TP test.
The present study of the MHA:TP test using

diluted (MHA:TP-DCSF) and undiluted (MHA:TP-
UCSF) CFS was prompted by the finding of a
remarkable difference in reactivity with diluted and
undiluted CSF during a previous study.2

Patients and methods

SPECIMENS
During the period from September 1978 to March
1979, specimens of CSF from 1452 patients were
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received at the central public health laboratory. Of
these, 210 came from known cases of syphilis, based
on serological results and clinical and historical
information, and the remaining 1242 from patients
with undetermined diagnoses or with neurological,
metabolic, or immunological disorders. Specimens
were collected in the local hospitals and brought to
the laboratory by messenger within 24 hours. The
specimens were kept at - 200C until tested.

TESTS
Although the main purpose of the study was to
evaluate the MHA:TP test using CSF, additional
tests were performed to verify the previous results.278
The Venereal Disease Research Laboratory (VDRL-
CSF) test9 and the fluorescent treponemal antibody
(FTA-CSF) test8 '° were performed on undiluted
unabsorbed CSF. Antigens, reagents, and controls
for the FTA-CSF test were supplied by Beckman
Company (Fullerton, California). For routine
testing, monospecific IgG conjugate was used in a
dilution of 1/2300 to obtain the same intensity of
fluorescence with strongly reactive, weakly reactive,
and non-reactive CSF controls selected in the
laboratory. Monospecific IgM conjugate was
supplied by Wellcome Research Laboratories
(Beckenham, Kent). A Leitz Orthoplan microscope
equipped with an incident light system was used. "
The MHA:TP test was performed onuninactivated

CSF diluted 1/20 in absorption buffer2 6 and on
uninactivated undiluted unabsorbed CSF. Antigens,
absorption buffer, and serum controls for this test
were supplied by the Fujizoki Pharmaceutical
Company (Tokyo, Japan).
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Results

REACTIVITY IN CSF

Known and unknown diseases
Of 1452 specimens, 7- 6%o were reactive to the
MHA:TP-DCSF test compared with 9 7%o to the
MHA:TP-UCSF test; 89 37o were not reactive to
any of the tests whereas 2 80o were reactive to all
four tests (Table I). All the 41 specimens reactive to
the four tests came from known cases of syphilis.
Interestingly, 14 (1Mo) specimens were reactive to the
MHA:TP-UCSF test and not to the FTA-CSF test,
whereas the contrary was true for a further 14 (1M7o)
specimens. Of these 28 specimens, 24 came from
known cases of syphilis and four (reactive only to the
FTA test) from patients with diseases other than
syphilis (Table II).

Known cases of syphilis
The reactivity of the four tests with CSF from 210
known cases of syphilis are shown in Table III. The
MHA:TP-UCSF test was the most sensitive of all the
tests, being reactive with 67 -Io of the specimens;
19-5%7o of specimens were reactive to all four tests.
The percentage reactivity of the FTA-CSF test was
midway between that of the MHA:TP-DCSF and the
MHA:TP-UCSF tests. In 17 (8- lob) cases, the
MHA:TP-DCSF test was non-reactive whereas both
the MHA:TP-UCSF and FTA-CSF tests were
reactive.

Primary syphilis
All the CSF samples from 17 known cases of primary
syphilis were non-reactive to the four tests.

Secondary syphilis
A good correlation in percentage reactivity and
agreement between the MHA:TP-UCSF and FTA-
CSF tests was obtained in 27 cases of secondary
syphilis. Eighteen (66 607o) of the specimens were
reactive to both tests. The MHA:TP-DCSF test
detected 18"bo fewer reactive results than either of the
previous two tests. One CSF sample from a case of
secondary syphilis was reactive to the MHA:TP-
UCSF test whereas another case was reactive to the
FTA-CSF test alone.

Tertiary syphilis
The MHA:TP-UCSF and the FTA-CSF tests were
equally sensitive, being reactive in 75 (90 4%o)
samples of CSF from 83 patients with tertiary
syphilis. An agreement of 100lo was obtained
between the MHA:TP-UCSF and the FTA-CSF
tests. Almost twice as many samples from cases of
tertiary syphilis were reactive to all four tests than
were cases of secondary syphilis. The non-reactive
samples decreased from 33*4% in secondary to
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9-6% in tertiary syphilis. The MHA:TP-DCSF test
was 10% less sensitive than the MHA:TP-UCSF test.

Latent syphilis
As expected, all four tests gave fewer reactive results
for CSF samples from cases of latent syphilis. Only
five (6 50o) of 77 samples were reactive whereas 23
(29- 9G) were non-reactive to all four tests. The
FTA-CSF test was slightly more sensitive than the
MHA:TP-DCSF test but less sensitive than the
MHA:TP-UCSF test. Samples from 12 (15.607)
cases of latent syphilis were reactive to the latter test
only compared with eight (10.4%7) to the FTA-CSF
test alone. The FTA-CSF test also gave non-reactive
results for one specimen which was reactive to the
remaining three tests.

Diseases other than syphilis
No reactivity to the MHA:TP-UCSF test was
obtained with samples from 247 patients with
diseases other than syphilis. A reactive result to the
FTA-CSF test was obtained for four samples, one
each from a case of vertebral disc protrusion, a case
of lumbar radiculopathy, a neurological case, and a
case of Wernicke Korsakoff's disease with a past
history of primary syphilis 27 years previously.

Discussion

As expected, most of the data support our previous
findings2 8 on the sensitivity and specificity of the
VDRL-CSF, MHA:TP-CSF and FTA-CSF tests in
detecting antitreponemal antibodies in CSF. The
MHA:TP-CSF test performed on undiluted CSF
samples gave more reactive results than on diluted
samples. Dilution of the CSF reduces the total
quantity of the immunoglobulins available, thus
diminishing the visible reaction in the micro-
haemagglutination test. The loss of reactivity to the
FTA-CSF test was obtained by Jaffe et al3 by
performing the test on diluted samples of CSF.

Cases of latent syphilis are the most difficult to
confirm, particularly by examination of the CSF,
which makes a misdiagnosis quite likely. Of the 24
samples of CSF where there was disagreement
between the three tests, 14 were reactive to the
MHA:TP-UCSF and non-reactive to the FTA-CSF
tests. Of the 14, 13 were cases of latent and one of
secondary syphilis. This disagreement may indicate
either that the diagnosis of latent syphilis in these
cases was wrong or that the test gave a false-positive
result with undiluted CSF or, more probably, that
they were in fact cases of old or recent syphilis. A
reactive result to the haemagglutination test, even in
primary syphilis, when the results of the FTA test are
non-reactive, should be cautiously interpreted.'2
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TABLEI Comparative results of the VDRL-CSF, MHA:TP-DCSF, MHA:TP-UCSF and FTA-CSF tests on specimens of
CSFfrom 1452 cases

Tests Total Agreement between tests (%)

VDRL: VDRL: VDRL: MHA-D: MHA-U:
VDRL MHA-D MHA-U FTA No % MHA-D MHA-U FTA FTA FTA
+ + + + 41 2-8
- + + + 69 4-8

1353 1420
(93*2) (97*8)

- - + + 17 1 2
1383 1351 1424

(95 3) (93 0) (98-1)
- - - + 14 1.0
- - + - 13 0 9
+ + + - 1 0-07
- - - - 1297 89-3

Total No
reactive(%7o) 42(2- 9) 111(7*6) 141(9-7) 141(9 7)

+ Reactive (including borderline results) - non-reactive
D = diluted CSF U = undiluted CSF

TABLE II Comparative results of the VDRL-CSF, MHA:TP-DCSF, MHA:TP-UCSF and FTA-CSF tests on samples of
CSFfrom -patients with diseases other than syphilis

Tests Tests

MHA- MHA- Total MHA- MHA- Total
Diseases VDRL D U FTA No Diseases VDRL D U FTA No
Aetiology unknown - - - - I Myelitis - - - - 7
Anaemia - - - - I Neurone lesion - - - - 3
Ataxia - - - - 1 Neurone lesion - - - + I
Cerebral bilateral lesion - - - - I Neuritis - - - - 9
Cerebral haemorrhage - - - - 4 Pituitary tumour - - - - 2
Cerebral syndrome - - - - 6 Pneumonia - - - - I
Cerebral tumour - - - - 4 Polyneuropathy - - - - 3
Cerebrovascular accident - - - - 11 Posterior fossa tumour - - - - 2
Coma - - - - 5 Posterior liver tumour - - - - I
Dementia - - - - 8 Pseudobulba - - - - I
Demyelinisation - - - - 2 Psychosis - - - - 4
Encephalomyeloneuro- Sciatica - - - - 2

pathy - - - - 13 Seizures - - - - 12
Epilepsy - - - - 7 Sensation absence - - - - I
Hepatitis - - - - 4 Spastic quadriplegia - - - - 3
Hypertension - - - - 9 Stroke - - - - I
Hyperthermia - - - - 3 Syringomyelia - - - - I
Hypophyseal fumour - - - - 3 Retinal artery occlusion - - - - I
Infectious diseases - - - - 4 Right C4 radiculopathy - - - - I
Intramedullary tumour - - - - I Unstable angina - - - - I
Lumbar adherence - - - - 3 Vasculitis - - - - 2
Lumbar radiculopathy - - - + I Vertebral disc protrusion - - - - 40
L5 root compression - - - - 4 Vertebral disc protrusion - - - I + I
L5 & Sl discopathy - - - - I Visual defect - - - - 2
L5 & Sl spondylolisthesis - - - - 3 Wernicke Korsakoff's
Lumbar spinal block - - - - I disease - - - - 2
Meningitis - - - - 25 Wernicke Korsakoff's
Multiple sclerosis - - - - 16 disease - - - + I

+ Reactive - non-reactive

TABLE Ill Comparative results of the VDRL-CSF, MHA:TP-DCSF, MHA:TP-UCSF and FTA-CSF tests on 210 CSF
samples from known cases of syphilis

% Reactivity for tests % Agreement between tests

No of VDRL: VDRL: VDRL: MHA-D: MHA-UI:
Syphilis cases VDRL MHA-D MHA-U FTA MHA-D MHA-U FTA FTA FTA

Primary 17 00 0 00 0 00 0 00 0 100 0 100 0 100 0 100 0 100 0
Secondary 27 18-5 48-2 66-6 66-6 70 4 51-9 51-9 81 5 92-6
Tertiary 83 37-4 80-7 90 4 90 4 56-6 47-0 51*8 95*2 100 0
Latent 77 7-8 40 3 59 8 53 3 67 5 48-1 52 0 84-4 72-7
Congenital 6 00 0 00 0 33*3 50 0 66-7 100 0 50-0 83-3 50-0
Total 210 20-0 52 9 67-1 65-2

D = diluted CSF U = undiluted CSF
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The performance of the MHA:TP-UCSF test with
undiluted CSF did not decrease its specificity, since
the samples from 247 patients with neurological or
other disorders did not show any reactivity to this
test.
These data indicate that the MHA:TP-UCSF

test-although further evaluation is necessary-is as
specific and sensitive, if not more so, as the FTA-
CSF test and can be used to determine the anti-
treponemal antibodies in CSF, especially in late
secondary and tertiary syphilis.

We would like to acknowledge the valuable help of
Danielle Coutu for criticisms and presentation of the
manuscript and secretarial assistance.
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