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PROPOSALS FOR A MODERN SEROLOJICAL DIAGNOSIS OF SYPHILIS

Mopseille Medical, P. Durel, L.-J. Borel,
vol 101, No 11, pp 795-807, 1984 A. Pribourg-Blanc and
¢. Niel (Paris)

PREFACE

During the last 10-15 years our theoretical snd practical
knowledge of the immunology of syphilis hos undergone a funda-
mental renewal. We now have at our disposal specific serodiag-

) nostic reactions in which the antigen 1s the agent of the

discase itself. We are now acquiring a better knowledge of the
' biology of Treponema.

The result of all these newly-acquired data has bteen that
the aura of mystery which had surroundecd syphilis bas been dis-
pelled, that syphilis has been integrated into the category of
infectious discases, and that thils disease has become perhaps

the rost complete infectious disease, one which 1s the richest
source of information.

This understanding has also an immediate ovractical im-
portance: it situates the reactions which may - used for
diagnostic purposes in thelr right place, it unravels a very
complicated Gordian knot; it makes i1t possible to select those

reactions which deserve to survive, and increases the rrecision
and value of the results.

There 1s no lack of publications discussing the serology
of syphilis in its entirety. These publicatiouns Jnclude those
published by the present authors in 1953 and in 1961, and the
more recent one by G. Daguet (1964).

We would like, in this report, to depart from the usual
scheme which begins by offering long pages of text on classical
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scrology. Ve have considered 1t preferable to propose the
foliowing triad: immobilizatlon test (TIT), irsaunoflucrescence
(IF) and VDRL, and to eliminate the whole arsenal of all other
possible reactions. Let us not forget that while TIT and IF
have had the advantage of chronological priority, the place of
reactions using cardiolipin is probably gu te limited.

We shall attempt to syecify the reguirerents and the
present possibllities of the retained reacticons, and we shall
descrile the practical arrangement which we relleve we should
attempt to approach. Having had the opportunity to examine a
large number of biloclinical riles, we shall suggest some inter-

pretations of the titers of the different reactions and report
& few speclal obsgervations.

A. - THE REACTIONS
I, THE TREIPONEMA IMMOBILIZATION TEST (TIT/TPI)

Ag we know -- and at the sane time recalling the thesis
of A. Touraine (1912) on Treponema (Tp) agglutination =-=- the TIT
which has made 3Jts appearance in 1949, thanks to the remarkabhle
work of Nelson an1 Mayer, was the first specifis antigen-

treponemic antibody reaction introduced into practice; it
remains the reference reaction.

All of us know the principle of this reaction: a subject
suffering from a treponemic infection soon exhiblts srcecific
antibodies in his serum which immobilize the Treponema, main-

tained by survival for 20 hours at 35° in anaeroblosis. However,

this 1mmnobilization can take place only in the presence of &8
large amount of coxplement.

Since itg development, this test has not becn modiried to
any great extent, but in the course of years certain technical
specifications and a vetter knowledge of the factors ensuring
the precision of the reaction ha

ction have 1in the end considerably
improved the quality of the results.

We must stress the followlng three points:

1) The method of exbression of the results which has been
originally proposed was found to be very unfortunate. By ex-
presslng the percentages of Treponema immobilized, which
obviously vary between O and 100%, and by dividing this spectrum
into three zones: one =-- negative -- between O and 20%, a second
-- doubtful -- zcone between 20 and 50%, and a third -- positive
-- zone above 50%, a false "doubtful® zoue <f uncertainty has
been artificially created which, in fact, does not exisi, and
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the other hand, nonspecialists have becen present2d with the idea
that a 100% recaction was strongly positive ("at the maximum
. reaction”), which iz not at 2ll true.

. ———— S i o

This notation has &lso introduccd a false noticn of
Yquantitativeness, " a degree ol positivity, rangino retucen 20
and 1004, I the classical rousine aualitative reactlion, the
serunm §z brousiit to a finul concentrotlion of C.1 in the tube
whove the reaction takes plzece. How, experience has proved that
tie great majority of the sera of subjects suffering from
treponemic infection contained by far enough antibodies to i
Immuobilize all the Treponemda under these technical conditlons !
and, in fact, a reaction of less than 100% corresponded only to :
a very low degree of positivity. !

2) Hence, the imowledse of the degree of positivity,

i which 13 found to be morc and more important, can be obtained .
only by means of & veritable quantitative titration (using this

pleonasm to indicate that only the titer oriers a definite |

| measure ). This titration is an absolute nccessity in the sero-

| loxy of syphilis, and should be Limposed on tinis branch of

i scrology, as 1s constantly done in all other branches as well

| 2s in hematology, chemistry and all blological technigues.

In the cuantitative reaction, the titer of the antivodies
| 15 expressed by the extreme dilution of the serun which 4s still
[ capable of immnobilizing S0 of the Treponema (this is the mean~
4
j in

1 of the very classic LDge ). Thus, an ordinary qualitative :
1' TIT of 50% corresponds to a titer of 10, since the serum is

l diluted to ome-tenth its concentration for the execution of the
| rcaction. The same guallitative TIT of 100% does not prejudge
the titer, which could range hetween 30 and 10,000, Ve are

avWare of the importance of these titers ‘n the interpretation
of the results.

3) Finally, let us point out that a recent techuntcal
rnodification ==~ namely, the addition of lysozymz to the survival
medium -~ maices it possible to notably incrcase the sensitivity
of the reaction. The lysozyme (prescat in certain tissues, in
tears, in egg white) modifies the superficial structure of the
Treponema, without affecting ivs vitality, and permits 1t to
effect a better fixation of the antibody molecules. This
addition had been recommznded by Metzger, Hardy and Neel (1961)
with a view to shortening the period of incubation of the re-
action, and to carryinz out the reading after the 6th hour
without any modification of the scniitivity. Lowever, one of
us (F.B., 1962) has shown that while this acceleration of the }
ircaction presented almost more disadvantages than advantages, :
by continuing the reaction for its normal duration of 24 hours
we obtained, thanks to the lysozyme, a very considerable
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increase in sensitivity: sera, which were negative when tested
by the classic technique, could, in this way, reveal indisputable
traces of antibvaites, 80 much so that, roughly speaking, the
range of quantitariva titers ls multiplied by 3; this was con-
firmed, in particular, by Kent and De Weerdt (1963). This

modificatfon i1s capecially useful when 1t confirms a weakly
positive IF.

Now, let us recall the advantames and disadvantage~ of

G
“ A i
——

Advontacges:

- An absolute svecificity vis-a-vis the treponemic aonti-
bedles. TIT remains THE reference reaction of treponemoscs, 1t

—_—

t21ing understood that all specles of the genus Treponcma (palli-
dun. pertenue, carateum, cuniculi...) entail, in the 1infested
organism, the Ireduction of nondifferenticble crossed anti-
bodies. A TIT which 1is even weakly posit®ve but which has been
confirmed, must be consicdered as the irre:'utable evidence that
the subJect had made contact with the Trcponema.

- An excellent reproducibility under strictly defined
technical conditions. We think 1t far-~fetched to believe that
the variations of the titer of the guantitative test can be
interpreted only if they are quite large (x 10 for some authors);
actually, a change from one value to its double (x 2) should

P

already be retained, when the two tests have run a satisfactory
course.

= An incomnarably high sensitivity with respect to the

cardicolipidic reactions, except in the initial stage of the
treponemic infection.

Disadvantages:

- A certaln delav in the appearance of the immobilizing
antibody at the beginning of the discase compared with tne
reagins and espccially with the fluorescent antibodies.

- Great technical difficultyv: TIT demands sterile, limpid,
nonhemolyzed sera which are nontoxic for the Treponema. Exper-
ience proves how difficult it 13 ta satisfy even these appar-
ently simple conditlions. Let us repeat, in this ccnnection,
that contrary to a frequently heard statement, penicillin
administered to a patient even an hour berore the taking of the
blood sample does not perturb the test at all, since the
systematic addition of penicillinase to the survival medium
eliminates the toxic action of penicillin toward the surviving

ot
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Tp suspencion, i.e., it eliminates the falsely positive reaction.
And penicillinase has no actizn on the antibodies.

Most importantly, however, TIT demands that the ¢.ciiail-
clang exerciss conctant vigilance ond be familiar with all the
factors which could perturb the reaction. In addition, they are
burdencd with the difficulty of maintainin:; a hishly virulent
ctrain and, despite 21l precautions, they are faced with the
risks of unexpected technical failure. These difficulties have
oo Inflinance on the valuzs ¢f the obtained rczults, becauzs the
controls of this reaction make 1t possible to eliminate any
defective test, but they rule out the systematic extension of
this reaction and its use in secreening.

- Finally, insufficient standardization of the reaction
and the results from one laboratory to the other. In this con-
ncetion, le’” us point out that the criticism which is somctinmes
put forth .gainst the addition of lysoczyme, namely that it
increascs the differences in the results, cannot be upheld, for
the following reasons. It 1s already difficult, with the usual
technique, to compare the results of different technicilans; the
use of this technique 13 necessarlly aimed at the results; and,
finally, 1t would be abnormal to discard a perfectly specific
technique only because 1t is accused of being too sensitive.

At any event, this prchlem of the lack of standardization
ought to be readily solved.

II. THE IMMUNOFLUORESCENCE REACTION (IFE/FTA)

Ever since 1ts appearance five years ago, this reaction
has aroused great interest. Recommended in the U.S. by Deacon
~n 1959, it has rapidly spread over the entire world; in our
country 1t has been subjected to precise extensive and compara-
tive studies.

Let us recall that the principle of this reaction is the
application, to the serology of syphilis, of the scheme of
Coons' indirect immunofluorescence technique which is general
to all immunology: the treponemic antigen fixed on a slide is
first covered with a dilution of the serum to be studied, and
allowecd to adsorb any cf the specific antibodies which are
present. These antibodies are gamma globulins which, in the
second step, play the role of antigen and in turn adsord the
antlibody molecules of a serum highly immunized against these
gamma globulina. Thus, the Treponema are successively covered
with two globulinic layers. After the anti-gamma-globulin
immune serum has been labeled with fluorescein isothiocyanate,
the Treponema become fluorescent and may be observed under the

L]



milcroscope under very definite conditions of UV illumination;
the more antibodies have been flxed by the Tp, the greater the
"brightncss."

On the other hand, if the sus™ ° serum placed in con-
taet with tihe Treponema does not_b. "¢ antibodies,
the fluorescence conJjugate will b ... wulring the washing

operation and these Treponema will hwe invigible ia UV light: the
~rcaction will be negative.

We must stress the importance of the titer.

Here, we touch upon a very limportant problem, which links
up with what we Lave g21d above In cconnecticn with the TIT:
somctimes it 1s considered sufficlent to evaluate the intensity
of the positivity on the basis of the intensity of the bright-
ness; in this way one limits oneself to a qualitative reaction
where the results are expressed by a variable number of crosses.
Ve believe that this 1s insufficient. On the other hand, the
cvaluation of this brightness 1s rather subjective and depends
both on the observer and on the quaiity of the equipment or
rcagents; on the other hand, a notation by means of crossec does
not make it possible to evaluate the degree of positivity which
can only be known by a quantitative reaction, which consists in
examining the positive sera at successive dilutions until defin-
ing the extreme dilution which still gives a perceptible fluor-
cgcence. Finally, the gquantitative reaction alone permits
cevaluating the quality of the reaction and of the reagents by
ricans of sensitivity and specificity controls necessarily
ncluded in every procedure.

Advantares and disadvantages of IF:

sdvantages:

The advantages are obvious:

- First of all, the sera to be examined need not be
sterile (except, of course, if they ust be preserved for more
than 24 hours at ordinary temperatu '2); they may be turbid or
hemolyzed; they need not be tested for toxicity against surviv-
ing Tp, which is so important for the TIT. We shall see that
it 1s apparently possible to carry out the test on dried blood.

- The gpeed and ease of the reaction are such that the
latter compares very well, both with respect to time and cost,
with the 'battery” of cardiolipid reactions currently in use.

A trained technician aan easily carry out about 100 reactions
in 2=3 hours. This permits the use of qualitative IPF as a
routine test in systematic screening, followed by the obligatory

6



guantitative study of all the positive serq, ;rinitting the
quantitative zapression of the results.

The standardization of the technique and the reagents
should be edTy In thé near future, thus ensuring a reproducibil-
ity of the rcsults which has been unknown so far with the other
rcactions. To be sure, the performance of this technique
rcquires the examination of rather large series of tests at a
foot rate, but we believe that this is a desirable and benefi-
cial development from every point of view. Recently, a criti-
cism has been leveled at the IF, to the effect that the antigen
iacks stability. This is not so at all: while in the TIT the
trevonemic antigen must be prepared anew for each reaction and
15 never absoluteiy i1uencical to tne previous one, in IF a
suspension of known quality may be used for several weeks, and
transported without inconvenience from one laboratory to the
next. On the other hand, the quality of the suspension can bve
readily checked “rior to each use. ToO be sure it must be
realized that the currently available commercial antigens are,
in fact, generally unusable: they are too poor, too impure, too
greatly altered morphologically, or too hyposensitive.

Let us recall that we have to do with a dead antigen,
which eliminates the risks of contamination of the personnel.

- The sensitivity of the rcaction 1s extremely high, and
exceeds by far that which may be obtained by the other tech-
niques: the range of positivity extends, in effect, until
1:100,000 (1 drop of serum in 5 liters of water).

- Finally, the early avpearance of the fluorescent anti-
bodies at the start of the infestation 1s, in fact, an indis-
pensable diagnostic aid from the very first suspicion of the
disease.

S

Disadvantages:

There is only one indisputable disadvantage which pre-
vents this reaction from supplanting the TIT, but even this
disadvantage has only a moderate effect in practice: the speci-
ficitv at low dilutions is not 2an absolute one. If we allow
pure serum to act on the Treponema, we frequently note a
positivity due to the fixation of nontreponemic antibodies of
undetermined nature. However, this nonspecificity never
attains high gquantitative titers.

This important question should, in effect, be evaluated
with rcspect to the dilution. 1wo to three percent of the sera

of subjects having no history of detectable ayphilis attain a
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titer of 150 and even, exceptionallv, of 300; by contrast, we
have never obgserved any nonspecificity at higher titers in more
than 20,000 tests which we have ci*led out, Contrary to cer-
tair. publications, there do not «. ... to exist any affections
which are capable of making the c. :'l10lipid reactions positive
or of being responsible for a falsely positive IF test; in
particular, malaria, leprogy, viroses, reticuloendothelial
affections, acute or chronic hepatites, hyper-gamma-globulinem-
ias have no effect whatever.

Actually, this questlion of specificity is a complex one,
since until now the threshold of acceptance has variled according
vo vhe bilologists. This is due to their personal experience
with the patient and also to the reagents available to them.
Hence, a given group of blologists can, for the time being,
speak only on the basis of their own observations and of the
comjparizsons which this group was able to make withh the clinical
data.

Certain authors perform IF's by diluting the sera to

1:200 (IF/200); others do so by diluting to 1:50; we ourselves
perform IF's at a dilution of 1:150.

for us, an IF titer of 150 should be considered with
reservation. It 1s of interest only if a preceding examination
wag found to be absolutely negative.

The criticism of hyposensitivity compared with the TIT in
old cases of treated syphilis is not borne out in practice and
should be more or less ignored: in the maJjority of cases the IF
remains, even at this stage, more sensitive than the TIT. To be
sure, in 5-10% of old treated cases of syphilis immobilization
titers of 20 or 40 are attained, while the IF attains only the
150 whose dcbatable significance we have Just discussed. It
seems that this 1s ccmpatible with the state of *clinical cure."
At this stage, any discussion of this topic would be of interest
only to theoretical immunology.

Tne lack of technical standardization of the IF is an
inportant criticism levelied against this process; this lack is
due

a) to the impossibility of finding any irreproachabdble
reagents coamercially available at the present time;

b) to certain uncertainties regarding the choice of the
best optical equipment.

It 1s hoped that these problems will soon be solved, in
particular thanks to the present efforts of WHO. For the time

8
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being, as we have Just sald, the results obtained =t different
luboratories arc not always comparable; the figures which we
zhall present are valid only for our own perscnal experiments.

I~t us cnd this chapter by discussinz the probable
interest of the ugse of IF on driled ‘blood:

The execution of the IF test on dried blood is also
ving & very special attention of the WHO, because this
ique would, in particular, very much facilitate the sero-
al surveys of large communitles which are distant from
equipped diagnostlc centers. Recommended by Vaisman,
in and Guthe (1963) on calibrated rings of Canson paper,
this technique was employed by Lesinski in Poland on blood dried
on a slide; our tests, uslng a slightly different method, seem
tc give good results. A broad survey of this topic 1is under way,
and we can recasonably hope that it will confirm the interest of
tnlis technique.

cececl
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Y2 _sh2ll not tallk 4in this article ahout nnv oth~r svecific
resction wsing Trevonera prllidvn, whieh was reco~vded during
these last few yeara: reactions such as irmmuno-adherence, ar-
~luktirntions these reactions have showun themselves to be
nfflicted with mony diffisulties, instabilitv or insufficiency,
co _thnt they cannot at *»o pregent time be introduced into
practice.

The complement fixation reaction using Tp as antigen is
used abroad, particularly in the US (TPCF). We have no exper-
icnee wita thic reaction and do not, a priori, seen any practi-
cal intercst in it, beside the treponemic rcactions available
¢O us.

III. THZ CARDIOLIPIDIC REACTIONS

Tac cardiolipidic rcactions are now 50 years old, and
nobody denics thelr usefulness and the services which they have
rendered. We know that all of these reactlons use the same
nentreponenic tissue antigen which is now rather well defined;
thls antigen 1s the cardiolipin which reveals an antibody called
roo~in. The technique of these reactions is well codified and
¢casy, perhaps even too easy.

Onic of the most difficult tasks of the human mind is to
overcome the force of habit. If we examine 'classic” serology
as a function of the specific reactions, it seems obvious that
the flocculation and hemolysis techniques lack the indispensable
qualities of sensitivity, specificity and reproducibility; that
they have only a few quantitative applicatiors, and that they



rermit the exploration of only a few years of the long medical
Listory reprecented by trepcacilde infection.

Tn 1¢i7, students tokd - “he serolory course of the
Sartenr Thapituue atvdied In ¢otnil 17 wnin reactions and 8
voArnte g assvhough the very number of these reactions 1s con-

ccunatory, i1t still takes a speclal effort to admit that these
‘retctlons may be reduced to a single one.

licvertheless, these ‘'batteries® of habitually performed
r.actions are Justified only by their respective deficienclies,
by their frequent total contradiction of the anamnesis or
clinical signs, and by the absence of a reference system.

A few years ago, the administrative provisions demanded
wree ‘'classic” reactlons; at the instigation of one of us,
als figure was reduced to two; a hemolysis reaction on heated
sorum and a flocculation reaction; this has resulted in con-
iderable econnmies.

3
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iievertheless, the time has no doubt come when the number
cf these nontreponemic reactions can be further reduced.

Of the flocculation reactions there are two which can be
very rapidly performed on a slide and which are perfectly
adapted to a series operation: these are the VDRL reaction, used
in all the English-speaking countries, and the Kline reaction,
wahlch is frequently preferred in France because of the diffi-
culty of finding & good VDRL reagent in our country. These two
reactions are parallel, and it is useless to administer both of
them: one can choose one or the other.

It 1s almost without interest to carry out, in addition,
ore or several hemolysis reactions. These reactions are long
and delicate, they demand preliminary titrations of the antigen,
of the complement and of the hemolytic system which are not
clways adhered to; these reactions are frequently less sensitive
than the flocculation reactions and, in the rare cases where
they are more sensitive, the IF would always yleld an even
sharper and more certain response.

Of “he cardiolipin reactions, a rapid reaction is used
in the US on total fresh blood: this is the Rapid Plasma Reagin
7»5% (RPR). The reaction, which can be carried out on plasma
vithout having to separate the serum, is more rapid; it is
within the reach of any medical assistant, thanks to a highly
Zeveloped equipment. The RPR is proposed as the type of rapid
reaction for screcning, at the frontiers of a country or during
progpecting work in the bush. The reaction is an attractive one

10



tit, nineo we ore not too faniliar with it, we arc rcluctant to
-~ eoany postition with respect to this reaction, Latet en we
Auuall discuss the important problcm of mass examinations.

! Peopham gy yre W11 bm e lete teed Fap net sxamining hove the
Ll ke e B e B YR R hol B SRR 1S P11
.ur opinion, i too readily classified among the Treponema. HNo
. oubl thiys spirochete presents an antigenic relationship with
tie Treponemu, and the reactions using it are certainly more
saecific and more sensitive than the other henolysis reactions
using cardiolipin. However, on the one hand, this antigen 1s
unstahle, difficult to handle and often anticomplementary; and,
oA the other hand, it cannot be compared, either in sensitivity
or 4n speocificity, to tae specific reactions. Hence, its use 1s
lustified only when the performance of these specific reactions
is really founéd to be impossible.

B. - SUGGESTIONS FOR THE MODERN PRACTICE OF THE SEROLOGY
Oy SYPHILIS

Hence, what has Jjust been discussed makes it necessary to
sort out th~ methods, to apply a choice and, at the same time,
+o0 adopt a practical organization which would offer a solution
o2 the problems of rapidity, sensitivity, specificity, repro-
ducibility and also of the cost.

1) In the general practice of ciinical diacnosis, exclu-
~ion of infected persons and svstematic screening, the couvdling
of a cardliolipid-type flocculation reaction and immunofluores-
cence already solves almost all these problems.

As we have said above, the flocculation reaction used
may, in our opinion, be the Kline or the VDRL reaction: 1t will
vield the first approximation.

After this reaction, immunofluorescence wlll be carried
cut: all the scra positive to flocculation wiil be guantita-
+1vely examined, together with the sera of patients under
surveillance whose previous titers are already avallable.

The sera negative to flocculation will be examined
saualitativelv by IF -- at an initial dilution of 150 to 200 =--
" order to detect the beginning of syphilis (the IF precedes
“he reagin reactions) or a history of syphilis (IF survives the
4 isappearance of reagin). The sera which have been found
nositive to the qualitative IF (and only these sera) will te
subjected to a quantitative IF reaction.

11



If, despite everything, certain doubtful cases do remain,
it will be obviously the TIU on which the decision will be based.

‘We think that we can state that, i1f all qualities of the
arents have been ensured and the techniques adnered to, no
ticat suffering from evolutive or latent treponemcsis will

¢lude this double examination. Tuwo technieciansg worlsinz in n
~ereoctly eguipned laboratory will execute in 2 sin~le dov _alld
“ax rmanipuloations necessary for the examination of more than 100

e
e

2
;

LETR e

Thus, two of us have examined, during the second quarter
of 1664, 5,700 sera originating from the Systematic Screening
Centers of the Social Security Agency. Kolmer's hemolysis tech-
nique, generally considered as the best, was used parallel with
the VDRL and II" method, but it has coatributed almost no addi-
t. onal information. All the reactions which were positive in
elther of the two reactions were checked by TIT.

The analysis of this large number of examinations, com-
pared with the anamnestic and clinical data, has not yet been
completed: it will be published at a latter date; however, some
broad outlines of the results of this analysis already become
evident:

a) Reagin serology has furnished 118 doubtful or disso-
ciated responses. The treponemic reactions have confirmed the
existence of treponematosis in 101 cases and have led to the
conclusion that a *falsely positive reaction®” is obtained for
the other 17 cases. Hence, in this series, 14.40% of falsely
positive reactions were obtalaed for the sera suspected on the
tasis of the cardiolipid test.

b) The IF carried out -- for a first series -- at a
dilution of 1:150 ~-- (deliberately chosen to be slightly too
sensitive) was positive for 473 sera out of 5,700 (8.30%).

. ¢c) For these 473 sera, the IP reaction was carried out
at stronger, more specific dilutions:

- 215 sera were found not to exceed 1/150; hence, 211
wwere considered negative and not subjected to TIT (which is
less sensitive); the other 4 sera, which gave uncertain results
to flozcculation, were therefore examined by TIT: 2 of them were
found to be positive to this test;

- 58 sera (1%) remained positive at 1/300. The TIP could

Le performed only for 53 of these sera, with a positive result
in 28 cases. In general, this positivity of the TIT was weak,

12



sivoving the small degsree of antisenic action but also the
speeific significance of the IF 1/300;

- 200 sera (3.5%%) werc positive to the IF 1/450 or more.
L TID could be carried out only for 196 cases; in 35 cases,
Lo 1I7 was found to be negative (thils seemed to correspond
-cnerally to an IF not exceeding 1/450); in 161 cases, the TIT
wies very positive, with a titer attaining 3,000.

7 errl

The rema2ining ones of these 5,700 sera were negative to
all tests.

On ceveral occasions the paesitivity of the IF or the TIT
-- revealinz the indisputable existence of a treponemosis =--
was associated with a negative reagin serology.

fo sum uo: Cardiolipidic serology brought to light 1% of
treponeriosis, the TIT 3.33%, the IF 4-4.5%, according to the
cccepted threshold.

Let us point out, fin2lly, that the time devoted to the
ccmnlete execution of the VDRL/IF coupling -- on these 5,700
scra in 3 months -- has not exceeded the normal work schedule
of a single technicilan.

2) By contrast, for the supervision of a vroven syphilitic
patlicnt and the control of the efficacy of treatment it 1is
nocessary to combine quantitative IF and quantitative TIT.

Thege two reactions back each other up and complement one
anvther. Their dissociation makes control indispensable, and
in this way prevents any gross material error.

The therapist will frequently be aided in the choice of
the dosage and rate of tre inJjections by the knowledge of the
antibody titers and thei. variation.

On the biological level, we must consider that the con-
dition of a syphilitic patient 1s really followed up when one
inows, with precision, the titers of his specific ant.bodles,
“nus, prosso modo and in the name of whav s t~v at by infec-
tious pathology in general, the intensity and development of
nis treponemosis. One often reads publications reporting some
intercsving or clinical case, without any indication of the
rcal humorai state.

The ratec of the serological examinations varies a great
¢e2al, depending on the case in question. We believe that the

majority of clinicians would agrce that any gsusnected contamin-
»%4ion should be examined by IF once every week for three months,
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and that a recent treated infectlon should be checked once every
three or four months, at least by xcans of IF, until a negative
or stable result is obteined. On the contrary, an old treated
and stabilized arffection, regardless of the level of its anti-
Lodles, would not Justify more tihnn one safety checkup once
cvesry year or every two years. Despite the high cost of the
cunntitative reactions, the patient's financial status and
socicty 's budget rapidly benefits from a suitabdble frequency of
examinations. Scrologists are very often asked to repeat, at
very brief intervals, qualitative TIT's -- which, inescapably,
are 100% positive =-- for subjects who, obviously, would require
only rare but precise examinations. Nor should we neglect the
often disastrous psychological result, for these subjects, of
these heart-breaking "100%5" positive results. In effect, as all
of us know, the psychological element 1is frequently of major

importance in our specialty, and frequently dictates the physi-
cian's attitude.

C. - THE PROBLEM OF MASSIVE AND URGENT SCREENINGS

e shall discuss this problem without knowing how to
solve it: this problenm arises under two circumstances:

a) Prospecting Vork

In a rather large number of countries, it 1s necessary to
screen and treat persons suffering from yaws or syphilis without
having the financial and technical means for carrying out any
"total mass treatment.” Hence, it 1is necessary to concentrate
the whole population, to take blood and carry out a serological
- examination, select the patients to be treated, and let everyone
go before the end of the day after having waited a few hours.

b) Temporary Immigration of Personnel

Here, the problem is similar: a more or less sizable
group of persons presenting themselves at a port of entry or at
a land frontier. If this group contains contagious individuals,
they will transmit the infection; i1f the group contains patients,

they will, perhaps, be taken into charge by the receiving
community.

Actually, we believe that the problem can be broken up
into two parts:

- In prospecting work in the bush, one must proceed
rapidly and if there are errors on the side of excess (in these
countries where allergy to penicillin is negligible), these
errors are rather profitable ones. It 1s necessary to chouose
the most rapid reaction. In certain African prospecting
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orcrations, we have seen 240 *Rapid Plasma Rezagin tests" carried
<2t 1n a single day; despite certain remnarks which we may make
With regard to this redction, this figure 1s worthy of consider-
wtion.

- As far as immigration 1z coacerned, onc has timz. If
Siooerrer is comnitted, this error risks preventling the sudbject
Jroi earning his living, and this ic a serious matter; while an
crror An the opposite direction would approve the entry of 2
czntagious person, and this, too, 1s quite serious. Until we
have a better understanding of the RPR test, we consider it wise
to adhere to our scheme, because scra travel more rapidly than
the individuals, and the administrative formalities of immigra-

ion are longer than a well executed serological test.

Three so2lutions, which we consider to be prudent ones,
present themsclves:

- Carry out both the VDRL and the IF test on the spot;

- Decant the serum in an efficient manner and send it to
a competent serological center;

- Take a blood sample on Canson paper and scnd it to a
highly speclalized laboratory which will obtain from it the
material required for the IF. This latter method is still under
study, but 1t undoubtedly represents the solution of the future.

D. = ATTEMPT AT AN INTERPRETATION OF THE RESULTS

All throuzh this report we have stressed the importance
of vhe titers. On the basis of the biological and clinical
comparisons which we were 1n a rosition to make, it 13 no doubt
useful to specify the conclusions which we believe may be drawn
from these titers, doinm so with full aw2reness of the daneer
inherent in such interoretations, and stating again that we are
rresentine merely a ceneral outline, which can be revised and

subjected to criticism on the bacis of svecial cases.

[Translator's note: Page 803 of text is missing.]

a) The proof of inflammation: cellular reaction and
nrotcinorachia. Here, we have to do with nonspecific signs,
which nevertheless are very instructive and which should dis-
appear by treatment;

b) The presence of antibodies: they are generally on a

par with blood serology and since, at any rate, the trcatment
{5 carried out "to the currently possible maximum,*" a positive
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IF or TIT in the LCR 1s only of limited pragmatic importance,
whether the antibedies originate rom the blood by riltration
or whether -- according to some opinion =-- they 12d been elabor-
ated on the spot.

In our opinion, the old "criterion of cure' based on the
negativity of serological reactions in the LCR should no longer
be taken into consideration. '

Let us note that the IF 1s totally negative in the normal
ICR's; hence, an IF of 1/50 1s of value, but this positavity
will be re-encountered in the serum.

2. = SOME CONCRETE EXANMPLES
It s not, perhaps, without interest to talke from our
files a few concrete cases which show the comparative dcvelop=-
ments -- such as they have appeared in our own experience -- of
some cases which, in our opinion, call for attention.

1. Suspicion of contanination:

This observation is exceptional: we have recently been
able to follow up a physician clinically and serologically
during the entire incubation period; this subject had had no
history of venereal disease and was highly suspected to have
become contaminated on a specific date.

The following table shows that the IF has preceded the
first sign of the chancre:

(1) Jour T.LT. LPF. (2) Reagine (3)  crinique
0 Contamination
3 0 0 0 0
10 0 0 0 0
17 0 300 o 0 '
22 (] 450 0 Petite papule non érodée,

23 Aprés grattage, fond noi» (4)
. positif. Traitecment.

450 0

00

80

3
QOO
[- %X )

i 80

1l -~ Day; 2'?--Reagin; 3 == Clinical data; 4 -- Small non-
eroded papula. After scraping, positive dark-field test.
Treatment.

2. Favorable evolution of a secondary treated svphilis:
Me Lese
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Here, we have to do with a tynlcal roseola, immediately
treated with two injectlons ¢f bismuth, then with 15 million
units of bipenicillin (tt = titear).

Date T.1.T. i F. Reagin
10-10-62 100 % tt 300 ‘12000 + 44
1-11-62 100 % tt 1200 4 000 +++
12-1-63 ’ 100 % tt 150 1350 %
25+ 663 98 % tt 40 900
15-10-63 80 % (t 25 450 0
10- 6 -64 40 % 1t 8 300 0

(A series of bismuth injections in January and July 1963.)

it shiould oe noted that if the first four TIT's had been
only qualitatvive, they would not have reflected the favorable
evolution of this case.

3. Syohilis with clac~ic dissociated serolosy, stoble
Wiy end I

Roseola discovered and treated in 1957. Patient seen
zgain in 1960, followed up regularly since then; he received
four seriles of 10-20 units of extencillin, 600,000 units.

I’Irs. B. G...

Date T.1.T. LF, Reagin
2-3-60 100 % tt 600 o ==+
2,10-60 —_— 300 4 —_——

s 461 — 280 + +—
16-12-61 — 300 450 ——
8-12-62 —  1200% 1350 x —— -t
12- 6 -63 —— 800 x 1350 % —— e
22-1-64 —— 600 x 1350 x —— e
29- 5 G4 — 590 x 1350 4 ——

: The stability of the titers is remarkable. The increase
of the TIT* and IF* after 1962 1s due to the systematic use of
iysozyme in the first case and to the improvement of the IF
technique in the second case; in 1961, the latter technique was
ctill in the development stage.

4, I tent syphilis with hypersensitive cardiolipidie
serolopy:

Serological syphilis discovered in 1946, regularly
created untii 1955, not treuted since, showing no clinical
signs.
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Date T.I.T. LF. Reagin

11-4-61 75 % —_ ++
19-10-61 80 % 300 + 4
18- 5 -62 85 % 450 + +4++ 4
14-5-63 92 % 900 +4+ 44+ +4++
20- 4 -64 0 % 200 ++

5. Syphilitic meninco-encephalitis:

SubJect showing clirculatory, neurological and psychologi.-
cal disturbarces (for the past two years) whose syphilitic
origin had not peen recognized. Treatment begun after diagnosis.

., M- A. C...
Date T.1.T. i1.F, Reagin
5-6-61 Sérum 100 % 1t 2500 36 000 + 4+
L.C.R. 100 <% {t 3000 24 000 ++4+
31-7-61 LCR. 100 % tt 600 8 000 ++
10-10-61 LCR. 100 % Ut 700 4 000 ++
. 20- 2 -62 LCR. 106 % tt 800 1350 +

Note, 1in this observation, the considerable titers of
the antibodies in the ICR in June 1961, analogous to those of
the serum. The titrations were obviously very carefully
checked, and we bellieve that we can formally exclude an error
or a contamination of the ICR by traces of blood. Such figures
pose the problem of the origin of the antibodies in the LCR; is
it not possible for them to be formed, in the case of neuraxic
lesion, by the placsmocytes present in the latter, rather than
originating from the serum by filtration through the meninges?

6. Congenital syphilis:

Vie owe this very speclal observation to H. Payenneville.
who will publish it elsewhere.

A woman was delivering a child on 8 December 1963, and
on this occasion it was discovered that she suffered from a
secondary gencralized florid syphilis, with a chancre of one
labium minus in the process of cicatrization. Dark-field
examination positive, immediate treatment.

”

The father had presented an eruption a short time before:
his serology was positive.

The child has no suspicious clinical symptom, and was
left under supervision for four nonths for theoretical reason.
which our colleague Dr. Payenneville will discuss in due timo.
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The following tadble chows the evclutloan of the IF titers:

Date Age I.F.

7
712-03 Ijmun.ﬂ}.
11-1-66 | 1 mois...L2).. 1350
10- 2 -64 2 oIS ....0n.. 2700 (3)
8-3-64 3 mois ... .o 2700
13-4 -64 4 mois ... 2) . 36000 Traitement
30- 6 -64 6 mois...(za,..
21-9 -64 9 mois ... . .. 4 000

1 =-- Day; 2 -- Month(s); 3 -- Treatment.

Tt may be considered that this child was born with a
suppiy of maternal antitodles, most of which were eliminated
in. three months. At that time, he was able to produce his own
antibodies, and the titer rose again to a high level.

F. - CONCLUSIONS

The few technical considerations which we have indicated
coennot be summed up; nevertheless, there is a noticn whose im-
" nortance we feel it necessary to stress again, namely the
importance of the quantitative reactions. If these reactions
must be followed by different laboratories, it is obvious that
it 13 necessary to create appropriate conditions for reproduci-

bility.

On a more general level, we believe that the time has

come.to repiace, for diagnostic purposes, the bhattery of classic
reactions with a simple arrangement which yields better data:

- First approximation by the VDRL or Kline test;

- Quantitative immunofluorescence on sera which were
found to be positive to flocculation, and simple qualitative IF
on sera which were found to be negative to flocculation;

- Immobilization test -~ as is currently done -- for tae
rare doubtful sera.

FFor the surveillance of treated patients, the quantita-
+ive tests for these .three classes of rcactions are no less
iapcerative, since the only important point is to follow the
titer.

However, this serological scheme, while it 1s applicable
3 a limlted uscale already at the present time, cannot be
immualatoly genoralized.
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In our orinion, it “‘u; senes ua ob!2ctive to be attained
- L3ocoon &3 po,,*‘ﬂv, Loeause Lu Glone iu coanabile of solving the
vacoreticenl, pructicn 1 aad socinl p oblems with which syphilo-
stupners oo Jtesd.  lowevir, i opplication requires a --
CUeriinps wboplon -- sev of markea i.odifications to be brought
~oout iin the present gsystem:

Ay

&

- First, zn agrecment on the part of cliinicizns and
niologists regarcing the principles of tae immunology of
s35yphilis;

- Then, an agzreement onr the part of technicilans resarding
the technical methods and the methods of expression of th;
results;

- Fu.Uue“ﬂo"e, a5 o corollery to the above, the placing
f reagents of porifset Lud cucclked guazlity at the techniclans'!
“lzposal. In particula", I? cannct be correctly performed with
che conjugates and anti_erns which are currently available
commercially;

- Tinally, a regrouping of the serological centers. In
France, the smallest populiation center having a few thousand
nhabitants has its own serological laboratory in which a few
scrological examinations are carried out pei week, withou? the
posuibtl¢ty of checking the quality of the reagents. This
dccentralization has been of some service, and at timss malkss
t it poszibla to save time; however, 1t seems incompatible with a
more highly developed serology.

The present possibilities of paclkaging, trarsportation
and transmiscion of results make us believe that ouily the con-
centration of the examinations in specialized laboratories will
peralt the solution of the problems of quality, stondardization,
rapidity and ecoaomy which we have discussed above.

Such a regrouping ought not to be decided on the basis of
a decrece wnich, 1%t 4is to be feared, may contain some defects; we
belirve that it will become imperative sooner or later, in res-
ponsu to the advance of our knowledge and techniqu:s.,
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