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SYNOPSIS

The authors first discuss the advantages and disadvantages of
the various serological tests now in common use, or coming into
use, for the detection and management of syphilis and also compare
the different antigens used in those tests. They lay stress on the
difficulties caused by the " unit " system of recording results,
whereby identical findings with two or more tests may be given
different numerical values for each test, and suggest that results
should instead be given in dilution reactivity end-points (dils).

False positive reactions to serological tests and discrepancies
in the results of different tests are then considered; it is pointed
out that these discrepancies may be due to causes in the patient
himself, in transit, or in the testing laboratory.

Finally, the authors consider that in view of the growing number
of serological tests for syphilis, and of modifications to those tests,
there is now a need for selecting, in different areas of the world,
a certain number of procedures which can be standardized for
routine testing. Regional serological evaluation studies can be
used to this end. A brief outline is given of the United States
Public Health Service programme to assist State laboratories
to maintain a high level of efficiency in serological testing and
thus to exert an influence on other laboratories within each State.

Serological tests for syphilis were originally confined to the complement-
fixation tests, generically referred to as " Wassermann tests " but later
included a variety of flocculation, precipitation, and clarification procedures.
The most recent additions to these laboratory aids in diagnosis include the
Treponema pallidum immobilization (TPI),6 Treponema pallidum agglutina-
tion (TPA),3 and Treponema pallidum immune-adherence (TPIA)5,7 types
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of test. All these tests are serological tests for syphilis, but the tests employ-
ing treponemal antigens detect an antibody that differs from the " reagin "
that causes a positive reaction in the older types of procedure. For this
reason, the terms " standard tests for syphilis " or " standard serological
tests for syphilis " have been used by some authors to designate older tests,
as a group, excluding the tests utilizing treponemal antigens. The use of
such inclusive terms or the abbreviation STS is not a good practice when
analysing test results, since they cause the writer and reader to combine
dissimilar results, obtained from radically different testing procedures, and
to think in terms of an average or mean result that does not reflect what
was obtained by any one of the tests referred to.
A complete identification of the individual test or tests employed in the

laboratory should be a part of the report to the physician, since the proper
function of the laboratory is to convey as much helpful information as
possible to the submitting source. This is of particular importance in the
field of syphilis serology, which now contains so many types and kinds of
procedure. Each type of serological test for syphilis includes a few or
many variations in technique that have either been identified by the author's
name (e.g., Wassermann, Hecht, and Kolmer complement-fixation tests
and Meinicke, Kahn, and Kline flocculation tests), or have been evolved
through modifications that have been adopted within a single laboratory
and are then identified by names such as New York State Department of
Health complement-fixation test or VDRL (Venereal Disease Research
Laboratory) flocculation tests. These tests are sometimes referred to as
" diagnostic tests" and so may carry with them the connotation that the
reaction of the test is of itself diagnostic of the condition of the patient
regarding syphilitic infection. This line of thinking is further strengthened
by the fact that the terms " positive ", " doubtful ", or " negative " have
been used for reporting the results obtained. Thus, we have the situation
of a serological test for syphilis yielding a positive report; therefore, the
condition of the patient is positive for syphilis. The converse connotation
may also be conveyed where the serological test or tests for syphilis give
negative results and the patient is then considered to be non-syphilitic.

The terms " reactive ", "weakly reactive ", and " non-reactive " were
recommended as a substitute for the reporting terms " positive ", " doubtful "
and " negative " by the National Serology Advisory Council to the Surgeon
General, United States Public Health Service, in 1954 in order that attention
should be directed to the test result and to avoid the impression that
" doubt " may exist in the laboratory. This action was preceded by a
recommendation of the Subcommittee on Serology and Laboratory Aspects
of theWHO Expert Committee on Venereal Infections and Treponematoses,
at its second session, that the terms " reactive ", "partially reactive ", and
" non-reactive " be used in place of " positive " " doubtful ", and " nega-
tive" for reporting results of serological tests.12
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Since all serological tests for syphilis have been found to have the
ability to produce " false positive" and " false negative" reactions in some
instances, efforts were made to produce a secondary test that would sort
out and identify the " false" type of reaction from the reaction due to
syphilis. Results of all these verification tests have been found to be at
variance with the clinical condition of the patient in some instances, so
that their effectiveness in verification has remained open to question.
None of these verification tests is in wide use today.

Although the term " verification test " is not usually used in reference
to the TPI test, this test is now being used in some places for the detection
of " biologically false positive reactions" produced by other tests for
syphilis. Since the TPI test may be negative in early treponemal infections
and since a positive reaction in this test may be retained for long periods
after adequate treatment and presumptive cure of the treponematoses, the
determination of " false " reactions in other tests for syphilis by means of
this test alone is yet open to some question that will be resolved only by
further study. The complexity and cost of the TPI test militate against its
adoption as a primary test for the detection of syphilis or other treponema-
toses, so the other, more simple, testing procedures will continue to be
used for this purpose in the foreseeable future.

The TPA and TPIA types of test involve less complex laboratory
procedures than does the TPI test and so may later be adopted as primary
tests for the detection of syphilis, when suitably modified and if proved to
have acceptable sensitivity and specificity. Until these or other types of
test have been proved to be more efficient, complement-fixation and
flocculation tests using tissue-extract antigens will continue to be the methods
of choice as laboratory aids for the detection and management of syphilitic
infection.

The antigens originally used in serological tests for syphilis were aqueous
suspensions of material containing treponemes or spirochaetes.. Aqueous
animal-tissue extracts were next used for this purpose, and later alcoholic
extracts of tissue, particularly heart muscle, were used. Efforts to " purify "
the heart-extract antigens culminated in the identification of cardiolipin 9

and purified lecithin 10 as two essential components of this type of antigen.
The purification processes employed in obtaining cardiolipin and purified
lecithin eliminate other substances, contained in the crude alcoholic extracts
of beef heart, that have antigenic capacities in vitro. Antigen composed
of cardiolipin and purified lecithin can be considered to be more nearly a
simple than a multiple antigen. The main advantage of this type of antigen
is that a constant specificity can be maintained if the reactivity level of the
antigen is controlled. With the older, cruder extract antigens it was not
possible to predict the specificity potential of an antigen from its reactivity
level, because the relative amounts of the several antigenic components
varied and because blood from each of the disease categories that causes
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false positive reactions was not available each time an antigen was to be
standardized.

Since the reactivity level of antigens composed of cardiolipin and
purified lecithin, with or without cholesterol, can be changed by varying
the proportions or absolute concentrations of these components, or both,
antigen formulas suitable for many different testing procedures have been
selected. An antigen that is satisfactory for one test may not be suitable
for another. Since cardiolipin is in itself not an antigen, and since different
tests use antigen containing different concentrations of this component
(even the older, crude extracts contain this substance), the terms "cardiolipin
antigen " or " cardiolipin test " are incomplete and consequently misleading
designations. Test names or designations should therefore indicate the
exact technique employed. All antigens should be identified by the test
names and a description of the contents, and should be accompanied by
information indicating that they have been tested serologically and found
to be of standard or acceptable reactivity.

Since some of the tests named after their authors, such as the Kline,
Hinton, and Mazzini tests, have provisions for using either the lipoidal or
cardiolipin type of antigen, a laboratory report of such tests should indicate
not only the method, by name, but also the type of antigen used. This is
of distinct importance since opposite reactions can be obtained by the same
methods using the two types of antigen.

Quantitative serological tests for syphilis have assumed an increasingly
important role in the management of syphilis since the advent of the rapid
therapeutic measures for the treatment of this disease. Titred serological
findings are primarily necessary in the guidance of treatment of this disease
with penicillin, since they serve as the principal indication of the adequacy
of treatment or of reinfection. All tests for syphilis have provisions for
quantitation, but many dissimilar methods of recording and reporting
quantitative test results are in use. This lack of uniformity in reporting
places an unwarranted extra burden of cross-interpretation on the clinician
and evaluation analyst, when the results of two or more kinds of test are
compared.

Quantitative reporting is not similar for the many different tests for
syphilis even where a common term such as " units " is used. The " units "
of one testing procedure may have no constant relationship to the " units "

of another. Hence, an identical finding in two or more tests may result in
reports of different numerical values.

To illustrate this point, we may take a hypothetical situation in which
a specimen is found to give positive reactions at dilutions of 1: 2, 1: 4, 1: 8,
and 1: 16; doubtful reactions at a 1: 32 dilution; and negative findings at
greater dilutions, in each of four testing methods. Using the Kahn, Kolmer,
Eagle, and Kline test procedures, the reported results will be found to be
64, 64, 24, and 16 " units ", respectively.

222



SEROLOGICAL TESTS FOR SYPHILIS

A simple statement, in numerical terms, of the greatest dilution at which
the tested specimen produced a reactive or positive result, in the designated
test, presents itself as the most easily understood type of quantitative
serological report. Such a manner of reporting, now prescribed in some
techniques, is applicable to other dilution procedures. It is necessary,
however, that the numerical value in such reports be accompanied by some
identifying word or phrase in order that they may be differentiated from
the variable serological term "units ".

It has been suggested 1, 11 that quantitative serological reactions be
reported in terms of the greatest dilution at which the tested specimen
produces a reactive (positive) result and that the term " dils ", a contraction
of the word dilutions, be used to identify these dilution reactivity end-
points. By this means, serological reactions of identical intensity would
receive the same report, in terms of " dils ", when different testing methods
are employed. By this method, the results of all four testing procedures
referred to in a preceding paragraph would be reported as 16 dils.

All treponematoses-yaws, pinta, syphilis-give "specific " positive
reactions to serological tests. In addition, several diseases and conditions
have been indicted as causative agents of " false positive " reactions to
serological tests for syphilis. It is also recognized that the serological
positivity of a syphilitic patient does not immediately reverse to negative
after adequate treatment and apparent cure. In both these circumstances,
the positive reaction to serological tests for syphilis is present in the absence
of syphilis infection. In the first category, the absence of syphilis is difficult
to postulate since a negative diagnosis of syphilis is frequently, and in large
part, dependent upon the patient's statements, rather than on any definite
findings at a clinical examination. However, in those instances where a
negative blood test is followed by a series of positive serological findings
which revert to negativity without specific therapy, the direct cause of this
positive episode is usually considered to be of non-specific origin. Very
few studies relating to the determination of the percentage of false positive
reactors in tests for syphilis are confined to this type of postulation.

The number of so-called false positive reactions is one criterion that
may be used for determining the relative efficiency of serological tests for
syphilis. The expected frequency of false positive reactions in these tests
has been estimated at approximately 1 in 3000.4 However, a generalization
of this kind may be misleading because (a) the false positive potential of
each test for syphilis is not the same as that of each other test, and (b) the
population gropps tested vary in their capacity to produce false positive
reactions in these tests.

The results obtained, with even a few testing procedures, on a confined
group of individuals with a single false positive stimulus may be analysed
in several different manners. A study of this nature 8 indicated that the five
serological tests employed, other than the TPI test, gave reactivity patterns
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of great dissimilarity. The false positive reaction rate in serological tests
for syphilis following malaria infection of 130 non-syphilitic patients ranged
from 82.3 % for the Kahn standard test to as low as 3.8 % for the VDRL
slide test, intermediate values being obtained with the other tests. The
reported reactivity pattern in this series was: Kahn standard (lipoidal
antigen), 82.3 %; Kolmer complement-fixation (lipoidal antigen), 51 %;
Kline standard (cardiolipin antigen), 23%; Kolmer complement-fixation
(cardiolipin antigen), 18.3%; and VDRL slide test (cardiolipin antigen),
3.8 %. The average of these figures is approximately 36 %. It might therefore
be falsely presumed from these findings (a) that a frequency of 82% false
positive reactions might be expected with the Kahn standard test in an area
where malaria was prevalent, or (b) that a battery of serological tests, not
including the Kahn test, would produce a high percentage of false positive
reactions in a population group with a high malaria-infection rate.

Actually, the patient group that was used in this study was composed
of non-syphilitic volunteer prisoners who were sporozoite-infected, and
whose blood tests for syphilis were performed at a time after parasitaemia
had developed that had been predetermined as that at which the greatest
number of false positive reactions to tests for syphilis would be produced.
So the only substantiated conclusions of this study are (a) that Plasmodium
vivax malaria may cause false positive results in the Kolmer, Kline, Kahn,
and VDRL slide tests for syphilis, and (b) that tests for syphilis using
cardiolipin antigens gave fewer false reactions with specimens from malaria
patients than did tests with other antigens.

Since malaria can produce a false positive reaction in a test for syphilis,
the number of malaria-infected individuals in a population group would
have a material effect on the false positive rate in tests for syphilis performed
in laboratories in that area or region. Malaria and other diseases and
conditions that can cause false reactions in tests for syphilis are not equally
distributed among geographical or national segments of the world popula-
tion. For this reason, any given test may be less efficient in one area than in
another. Data acquired from testing one population segment may not
indicate what will happen under the same testing conditions in another
part of the world. This fact supports the propositions: (1) that the relative
efficiency of tests for syphilis for an area should be determined by results
obtained by testing individuals from that area, and (2) that laboratory
control programmes can be most efficiently and effectively established on a
regional or national base.

Particularly confusing to the diagnostician is the fact that the results of
two or more kinds of these tests or two or more types of these tests may be
in direct disagreement. A positive result may be obtained with one test and
a negative result with another test on a patient's serum. This is more
frequently encountered when a large number of testing procedures-a
" battery " of tests-is employed. Since serological test results may also
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be in disagreement with medical opinion as to the diagnosis of the patient's
condition, and since the results of serological tests for syphilis may be in
disagreement one with another, the present status of the serological tests for
syphilis will be discussed in terms of these two zones or areas of discrepancy.
Causes for these discrepancies have been found to occur (1) in the patient,
(2) while specimens are in transit to the testing laboratory, and (3) within
the laboratory. For discussion, these discrepancies may be divided into
six zones, identified by letters as shown in Table I.

TABLE 1. TYPES OF DISCREPANCY OCCURRING IN
RESULTS OF SEROLOGICAL TESTS FOR SYPHILIS

Location Type of serological discrepancy
of test versus

causes test versus test medical opinion

In the patient A B

In transit to laboratory C D

Within the laboratory E F

The causes, in the patient, for disagreement between the results of two
or more serological tests for syphilis (zone A) would include all those diseases
and conditions which cause false positive reactions in tests for syphilis and
syphilis itself. As was seen in the study on malaria previously referred to,
the false positive rate was not the same for each test, so that the effect of
malaria on the several tests for syphilis was to cause some of them to be
positive while the others were negative. Results obtained with serological
tests for syphilis on known syphilitic individuals at various stages of infection
before, during, and after treatment usually show test disagreements when
the reactivity titres obtained are minimal. We therefore have serological
disagreement taking place between two or more tests for syphilis both in
the false positive and in the truly positive zones as determined by the
presence or absence of syphilis infection. Were this not so, it would be
possible to have a " syphilitic pattern " that would be obtained by using
several serological tests for syphilis, and, conversely, a " non-syphilitic
pattern" that would be obtained with the same battery of tests. If that
were so, a laboratory diagnosis could be made. Actually, this is not so
since the types of serological disagreement found most frequently in the
false positive grouping may also occur in the presence of syphilis.

There is no evidence showing that those non-syphilitic individuals with
false positive blood tests for syphilis are immune to this disease. So the
possibility exists that both types of reaction may be present in the same
individual and that a serological pattern of one type may revert to the other
because of either syphilitic infection or cure of this infection. The sero-
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logical pattern of an individual can be classified as false positive before
infection occurs and the same reactivity pattern become " syphilitic type"
as soon as a darkfield-positive infection of this same individual occurs,
because the positivity is then presumed to be caused by the disease. These
points emphasize the fact that diagnoses based on serological tests alone
may be wrong.

Serological disagreement between test results obtained by testing two or
more blood samples from the same donor, rather than two or more tests
performed on a single blood sample, may also be caused by factors in the
patient. Since blood samples for repeat testing are usually taken at intervals
of several days or weeks, a non-specific infection or a febrile condition of
the patient at only one of these periods could be the cause of dissimilar
serological findings at the two testing periods.

The causes of discrepancies listed as B in Table I are the same as those
in the A classification with some additions. At the beginning and end of
syphilis infection, the serological findings may be negative. During the first
stage of infection, the darkfield-positive lesion may be present for a limited
period of time before a positive blood test develops. After elimination of
the infection by either spontaneous cure or adequate therapy, the blood test
picture may return to negativity but irreversible tissue damage indicative
of past infection may remain and be the basis of a diagnosis of syphilis.

The types of serological discrepancy referred to as C and D in Table I
include discrepancies encountered when two or more blood or spinal fluid
specimens are sent to a laboratory at different times. One specimen may
arrive bacterially contaminated, or, if blood, one may be haemolysed. In
either instance, the companion specimen may arrive in good condition.
Since both bacterial contamination and haemolysis may alter serological
test results, these differences may be the cause of dissimilar laboratory
reports.

Partial haemolysis of a blood specimen will increase the amount of
serum obtained, diluting the reactive (gamma-globulin) part of the serum,
and so reducing the apparent reactivity of the specimen. Haemolysis may
be caused by time and temperature, or by added chemicals or water. The
chemical content of unclean glassware or wet syringes that cause haemolysis
may of themselves affect the test result. Bacterial contamination may also
cause haemolysis. Since haemolysis of blood specimens may be caused by
any one or a combination of these agents, it is not possible to predict
exactly what change or how much of a change in serological test results may
be accompanied by it. Any generalization in this regard could be in error
in any specific instance, but changes from positive to negative, or the
reverse, in serological tests for syphilis may occur in the presence of marked
haemolysis. A haemolysed blood specimen is one that has undergone
change since it was obtained from the donor and therefore is not a preferred
type of specimen for tests for syphilis.
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Spinal fluids that are sent by mail to a central laboratory are frequently
found to be visibly bacterially contaminated on arrival. Bacterial contamina-
tion of spinal fluid may alter its reactivity in serological tests for syphilis and
will affect the total protein determinations and colloidal tests. To remove
the gross bacterial contamination by filtration, centrifugation, or both,
does not restore the spinal fluid to its original composition. Since nearly
all spinal fluid specimens sent to the laboratory for tests for syphilis are
obtained from patients with previously diagnosed syphilis, "positive "
findings reported by the laboratory (increased total protein, positive
serological test, or colloidal gold curve zone 1 and 2) are usually not
questioned. The difficulties of obtaining another spinal fluid specimen
usually prevent the immediate checking of the laboratory results with a
second specimen. It is therefore important that the results reported by the
laboratory should be such that they will not convey false information to the
physician. To append a statement such as " specimen bacterially conta-
minated" to a report does not negate the recorded findings listed on the
report. It is much better that a spinal fluid so contaminated be considered
as an unsatisfactory specimen, that no testing be done or reported, and
that the submitting physician be informed how a spinal fluid can be shipped
to the laboratory so that gross contamination will not occur. This can be
accomplished by placing a small quantity of Merthiolate (thiomersal) 2
or other satisfactory bacteriostat in the fluid before shipment.a

The amount of blood in a spinal fluid that will markedly disturb labora-
tory findings is smaller than some laboratories may realize. One drop of
blood in 10 ml of spinal fluid (15 gt = 1 ml) is a 1/150 dilution of blood or
1/300 dilution, approximately, of serum in the fluid. If the serum is 6%
protein or 6000 mg%, then the 1/300 dilution of serum has added 20 mg%
of protein to the spinal fluid. This may cause an apparent high total protein
report to be issued. Bloods that will react positively to a 1/300 dilution in
tests for syphilis are not very frequently encountered. Some tests, however,
employ 5 or even 10 times as much spinal fluid as serum, so the 1/300 dilution
of blood in spinal fluid is then reduced to 1/60 or 1/30. At these lower
dilutions many reactive sera will be found that could be the cause of " posi-
tive" spinal fluid test findings if present in these amounts. If a total cell
count, rather than a white blood cell count, is p_rformed on each spinal
fluid, the amount of blood present and its consequent effect on the spinal
fluid tests can be calculated. It should be remembered that centrifuging
out the blood cells does not remove the serum components from the spinal
fluids.

When duplicate blood specimens are sent to two laboratories and
opposing results of serological tests for syphilis are reported, we then have
a situation that may fall into the E or F categories of Table I. The labora-

a A 13 x 100 mm glass test-tube, containing 1 mg of thiomersal powder, and stoppered with a paraffin-
coated cork, has proved to be satisfactory for this purpose.
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tories may not be at fault in this instance, if they are doing different kinds
or types of test. A blood specimen may have the capacity to react in only
one of a combination of test procedures. However, if both laboratories are
doing the same procedures and their results are in disagreement, the cause
will be found in the laboratories, provided that the specimens arrive at both
laboratories in good condition.

Antigens or other reagents of differing reactivity levels may be in use
in the different laboratories. The solution to this part of the problem is to
have a central source of standardized reagents, from which sample lots may
be obtained for check-testing purposes and the parallel testing of each new
lot of reagents with one of acceptable reactivity before it is put into use.

The reactivity levels of tests in one laboratory may be arbitrarily set
differently from those in another, although both are reported by the same
name. The solution then is to establish a mechanism for periodically
testing a series of sera, including some borderline reactors, in both labora-
tories. When discrepancies in this type of survey testing are noted, labora-
tories should be visited to determine the causes of discrepancies and suitable
adjustments in procedures should be made. Some laboratories may be using
older, outmoded methods published by the test author at some earlier date,
while other laboratories are following a more recent directive. An authori-
tative manual of serological tests for syphilis, periodically revised, is helpful
as a guide for obtaining uniformity of procedure in many laboratories.

Seasonal effects on test reactivity levels may be noted when operating
temperatures, optimum for each testing procedure, are not maintained.
The use of daylight for reading some types of flocculation tests may cause
these tests to appear more turbid in the morning and evening, when more
of the " red " side of the spectrum is present, than at noon, when there is a
different balance between the red and blue light values. The use of artificial
light will allow more constant readings to be made and " blue " or " day-
light" type bulbs are recommended.

Control of the factors in the laboratories that are the most frequent
causes of discrepancies listed in the E and F categories of Table I can be
effected by the following means:

1. Use only reagents known to have standard reactivity.
2. Use serum controls set at several reactivity levels each time tests are

run.
3. Rotate workers in different phases of testing so that the same results

may be obtained in the absence of any worker.
4. Participate with other laboratories in periodic testing surveys.
5. Arrange for inspection visits from a central laboratory or visit other

laboratories to observe their methods.
6. Follow modem testing procedures and avoid individual, arbitrary

changes from published text.
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7. Report results obtained by each procedure, avoiding composite
laboratory interpretations.

It has been said that a laboratory report can be no better than the
specimen that is submitted for testing. Although this is true, it may be added
that serological tests for syphilis are no better than the reagents that are
used in the tests, than the specific testing procedure followed, or than the
technical ability of those performing the test. The best tests for an area will
be those tests that can produce the best results on people living in that area
when performed in laboratories of that area. Tests that are adversely
affected by extremes of temperature will not do well in laboratories without
air-conditioning or temperature-control systems in areas where the
outdoor temperatures are at either extreme. In an effort to compensate for
effects of local conditions or lack of specified equipment, a testing procedure
is sometimes altered by a change in some element of the technique, by
alteration of the antigen or other reagents, or even by some modification of
reading and reporting methods. The test name is usually retained on the
laboratory report without statement of these modifications.

Gradually, more and more test procedures have been added to the list
of serological tests for syphilis, and the number of modifications of these
procedures has also grown. What is needed is selection of a few procedures,
for each area, that may be standardized for routine testing purposes. This
can be accomplished by regional serological evaluation studies such as were
conducted in Copenhagen (1928), Montevideo (1930), and Washington,
D.C. (1941). Periodic review of research findings would allow the revision
of accepted procedures, for each area, at any time when advances justify
such changes. Authoritative texts that could be rigidly adhered to between
revisions and regional control of standardized reagents are primary requisites
for stabilizing and elevating the quality of serological tests for syphilis.

In this connexion, the service programme of the Venereal Disease
Research Laboratory of the United States Public Health Service at Cham-
blee, Ga., was evolved for the purpose of assisting the State laboratories to
attain and maintain a high level of efficiency in serological testing and
through them to exert a favourable influence on the testing efficiencies of all
laboratories within the States. This programme is composed of the following
integrated segments, each of which is of small value as a separate entity,
but which collectively have been effective in reaching the objective with a
minimal expenditure of time and money.

Manual

A manual of serological tests for syphilis is prepared with the assistance
of the test authors and revised at appropriate intervals.a

a The 1955 edition of this manual 11 is available from the Superintendent of Documents, U.S. Govern-
ment Printing Office, Washington, D.C., USA.
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Standardized reagents

Standardized antigens and other reagents for the tests listed in the
Manual are prepared and made available for check-testing purposes to
commercial or State laboratories that manufacture these reagents.

Consultation

State laboratories are visited, on request, for consultation and for the
purpose of reviewing the serology programme (testing, laboratory control,
training, etc.). Written reports are issued of any recommended changes.

Scheduled training courses

Serology of syphilis. This course, designed for senior or supervisory
technologists of the State laboratories who are directly responsible for
testing and training activities, covers the theory and practice of several of
the recognized American methods in complement-fixation and flocculation,
including the preparation and use of control sera.

Management and control of syphilis serology by the regional laboratory.
This course, designed for assistant laboratory directors and senior laboratory
staff members, includes review of interlaboratory training programmes,
regional laboratory evaluation studies, laboratory inspection procedures, etc.

Dehydrated control serum

Dehydrated control serum for serological tests for syphilis is offered to
State laboratories with a protocol showing the quantitative reactivity of
each serum lot in all the tests performed at the Venereal Disease Research
Laboratory.

Field or workshop refresher training courses

These courses may vary in length from part of one day to as much as
two weeks and may be restricted to State employees or may be conducted
as a part of the State training programme, in which instance the represen-
tative from the Venereal Disease Research Laboratory serves as consultant
and part-time participant.

National serological evaluation study

Twenty prepared sterile sera are sent to 60 laboratories each month,
and a tabulation of comparative results is issued once a year. However,
a report of the results obtained in the Venereal Research Disease Labora-
tory, with all procedures followed, is sent to all participating laboratories
as soon as their monthly report is received. Laboratories participating in
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1954 were the central laboratories of the 48 States, Washington, D.C.,
Alaska, Puerto Rico, Hawaii, and Mexico, together with the laboratories
of Dr Kahn, Dr Kline, Dr Kolmer, Dr Hinton, Dr Rein, and Mr Mazzini
and the Venereal Disease Research Laboratory. This type of survey
produces information that may be used for ascertaining the relative efficiency
of many laboratory performances of each type or kind of test as compared
with the results of the tests' authors. It is not an adequate substitute for
the regional surveys previously referred to, which are designed to show
differences between the sensitivity and specificity levels of several kinds of
tests.

State serological evaluations
Approximately 30 of the State laboratories conduct intra-State sero-

logical evaluation studies for all the laboratories within their jurisdiction.
On request, the Venereal Disease Research Laboratory serves as a control
or co-control in these evaluations.

TPI testing

The Treponema pallidum immobilization test was recently offered as an
additional reference service on a national basis, through the State depart-
ments of health, by the Venereal Disease Research Laboratory.

The present status of serological tests for syphilis performed in the
State laboratories of the USA, as reflected in the yearly national serological
evaluation studies, shows an appreciable improvement over the performance
levels of 1936. The laboratories within each State have been favourably
influenced by the efforts and examples of the laboratories of the State
departments of health. The Venereal Disease Research Laboratory of the
United States Public Health Service has acted as a federal representative
for consultation and guidance in this improvement programme.

R1ESUMI2

Les auteurs soumettent a un examen critique les reactions serologiques de la syphilis
et etudient les divers facteurs qui sont a l'origine des difficultes rencontrees par le medecin
charg6 de l'interpretation des resultats. Les sources de ces difficultes sont diverses: manque
d'uniformite dans la notation des r6sultats, sensibilite variable des antigenes, diversite
des techniques pour un meme test, fausses r6actions positives dont la proportion varie
selon le test et les maladies sevissant dans la region, alteration des echantillons pendant
le transport au laboratoire, facteurs inherents au donneur, etc. Au cours de leur expose,
les auteurs preconisent des mesures pour limiter les causes d'erreur et conseillent l'adop-
tion, dans les differentes regions du monde, d'un certain nombre de tests adaptes aux
conditions de chacune d'elles et faciles a standardiser, a controler et A maintenir dans
leur pleine efficacite. Ils mentionnent le r6le jou6 aux Etats-Unis dans ce domaine par le
laboratoire de recherches relatives aux maladies veneriennes du Service de la Sant6
publique (Venereal Disease Research Laboratory, VDRL).
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Les tests de fixation du complement ont e employes les premiers. Plus tard, des
tests de floculation, precipitation, clarification, ont e mis au point. ILes tests les plus
recents, tests d'immobilisation et d'agglutination du treponeme (TPI et TPA) et le test
d'immune-adherence (TPIA), mettent en evidence des anticorps differents des reagines.

Les tests courants, designes pour la plupart par le nom de leurs auteurs, comportent
des variantes de techniques qui peuvent conduire A des resultats differents. I1 est neces-
saire que le laboratoire indique au medecin quelle technique a et suivie, quel antigene
a et employe, A quelle concentration et dans quelle proportion. Une mention telle que
(<test A la cardiolipine ), par exemple, ou # antigene cardiolipidique est insuffisante.
La notation des resultats par les mots # positif )) ou ( negatif # est souvent consideree comme
correspondant A un diagnostic: presence ou absence de syphilis. Pour eviter ces conclu-
sions hatives, on propose d'employer les termes # reactif # ou #non reactif #. Afin d'eliminer
les fausses reactions positives, certains chercheurs ont preconise une verification par
le test TPI. Mais ce test, delicat et couteux, ne peut etre adopte de fagon courante. Il
a lui-meme, du reste, ses limites: il peut etre negatif dans les infections recentes et rester
positif apres guerison clinique. Tant que les tests TPA ou TPIA, ou quelque autre encore
eventuellement, n'auront pas et mis au point pour l'usage courant, les anciens tests
garderont leur valeur.

Les tests quantitatifs prennent une importance grandissante comme indication du
traitement A la penicilline. La notation du titre en ((units )>, dont la valeur n'est pas la
meme pour tous les tests, est une source serieuse de confusion. L'expression du titre
en (4 dil i) (dilution limite donnant une reaction positive) est recommandee.

La proportion des reactions faussement positives due a des affections autres que les
treponematoses varie selon les tests et les maladies prevalant dans la region; elle est plus
eIev&e, par exemple, dans les regions d'endemie paludeenne. Elle varie - et tres large-
ment - selon le test. Ces faits justifient les recommandations selon lesquelles l'efficacite
des tests devrait etre determinee sur une base regionale, d'apres les resultats obtenus
sur des sujets de la region.

Le medecin charge du diagnostic peut recevoir des resultats contradictoires si plu-
sieurs tests, en particulier des «batteries de tests ), ont et employes. Enfin, le resultat
des tests peut &re en desaccord avec le diagnostic clinique. Les causes de discordance
peuvent provenir du malade, de l'alteration de l'eehantillon durant le transport ou de la
technique utilisee au laboratoire. Elles sont dues A un changement physiologique dans
l'etat du sujet entre deux prises de serum, a la contamination bact6rienne ou a l'hemolyse,
a la presence de sang, meme en trace, dans le liquide cephalo-rachidien, A la temperature
inadequate du laboratoire, A la lecture des resultats A diverses heures du jour, sous une
lumiere dont la composition n'est pas toujours la meme, etc. Les auteurs indiquent dans
chacun des cas principaux les precautions A prendre pour supprimer ces causes d'erreur.

Le nombre des tests proposes va grandissant. I1 faudrait choisir pour chaque region
un certain nombre de tests qui pourraient etre standardises par des techniques cou-
rantes. Des evaluations regionales de tests ont et effectuees A Copenhague en 1928, A
Montevideo en 1930, a Washington, D.C. en 1941. L'adoption de techniques types,
minutieusement decrites et strictement suivies, revis es lorsque le developpement des
recherches l'exige, ainsi que le contr6le sur une base regionale des reactifs standardises,
sont les elements primordiaux de la normalisation et de I'amelioration de la qualite
des tests serologiques.

C'est dans ce but qu'a et etabli le VDRL. Son r6le est d'aider les laboratoires des
divers Etats A atteindre et A maintenir un niveau eleve d'efficacite, et, par leur interm&e
diaire, d'influencer la qualite du travail des laboratoires dans chaque Etat. Le VDRL a
edite un Manuel de techniques serologiques de la syphilis, prepare avec la collaboration
des auteurs des tests, et revise periodiquement. I1 met A la disposition des laboratoires
des Etats des reactifs standardises et des serums t6moins. Sur leur demande, il assure
le contr6le des techniques et donne des avis. I1 organise des cours de perfectionnement
et d'entretien pour les serologistes.
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