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Rapid and Small-Volume Reagin Tests *

by JoHN J. ANDUJAR, M.D. and EDrrH E. MAzUREK, M.S., Texas Department ofPublic Health, Fort Worth
RegionalLaboratory, Fort Worth, Tex., USA

The major advances in the laboratory diagnosis of
syphilis during the past decade have been largely in
the field of treponemal and fluorescent-antibody
tests. Clinicians have been engulfed in waves of
initials for various treponemal tests, whether per-
formed with Treponema pallidum (dead or alive) or
with Treponema reiter or with protein extracts of
these organisms. In this boiling pot of alphabet soup,
repletewithTPI,TPIA,TPA,TPCF, KRP, RPCF, and
so on, we have tended to lose sight of the fact that
the reagin tests are still very much with us, and give
every promise of being with us for some time to come.
As emphasized recently in a learned discourse by
Magath,a syphilis serology offers problems even to-
day. In fact, Kline b has recently pointed out, in an
analysis of the latest report of the Serologic Evalua-
tion and Research Assembly, the surprisingly good
showing of certain reagin tests over treponemal tests.
Admitting at the outset that there is not today, and
never has been, a completely specific test for syphilis
(other than seeing the treponeme itself in material
from the patient), we must proclaim that the reagin
tests, over many decades, have exhibited-and con-
tinue to exhibit-a remarkable degree of practical
specificity and sensitivity. The advent of cardiolipin
two decades ago-and the subsequent establishment
by WHO of international reference standards-
introduced single-compound antigens of considerable
reproducibility in the VDRL and similar tests.
Cardiolipin emulsions, however, have an anamnestic
quality, as shown by Andujar & Mazurek,c which
may be confusing to the unwary clinician.
For a very long time it has been known that plasma

is theoretically and practically superior to serum for
syphilis testing. As pointed out by Burdon & Brom-
berg d in 1929, it would be ideal to use plasma be-
cause of its high reagin content, but unfortunately

* This note was presented at the meeting of the American
Public Health Association in November 1960.
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the necessity to heat the plasma in order to " inacti-
vate " it is an insurmountable obstacle. Through the
years numerous electrolytes were tried out as " in-
activators ", but all had to be abandoned for various
reasons and, of course, " inactivation " by heating
the plasma was out of the question.

In 1957 Portnoy et al.,e while working with various
anticomplementary substances which had been used
in complement-fixation tests for leprosy, discovered
the value of choline chloride as a substitute for heat
" inactivation ". This important discovery made pos-
sible the rapid testing of plasma at exclusion or high-
sensitivity screen levels. At the request of the Depart-
ment of Labor of the United States Government,
Portnoy and associates developed the so-called
"rapid plasma reagin (RPR) " test for use on
Mexican migratory labourers; with this test, results
could be obtained very soon after venipuncture. In
effect, the saline diluent used to prepare the VDRL
emulsion was replaced by a weak solution of choline
chloride with remarkably satisfactory preservation
of sensitivity, and with fairly satisfactory specificity.
This test did, however, present the disadvantages
common to all tests involving venipuncture-namely,
the necessity for employing fairly skilled personnel
to obtain the blood sample, not to mention the
hazards of venipuncture, including haematoma,
serum hepatitis, cellulitis, embolism and all the other
possible accompaniments of this procedure.
At about the same time as the RPR test appeared

on the American scene, Tannenf described a modi-
fied VDRL procedure in which a drop or two of
blood was withdrawn from the fingertip into a
capillary tube. This procedure naturally employed
small volumes of both serum and emulsion, but it
gave assurance of a reasonably satisfactory sero-
logical result with a minimum of volume. Unfortun-
ately, the procedure required serum, which meant
that high speed was not feasible. It also required
heat " inactivation " of the serum within a small
capillary tube and this also presented difficulties.

e Portnoy, J., Garson, W. & Smith, C. A. (1957) PubI.
Hlth Rep. (Wash.), 72, 761.

f Tannen, J. (1958) Amer. J. clin. Path., 29, 281.
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In spite of the repeated pleas of Thomas g and
others for increasing medical education in syphilis,
the medical profession continues to be somewhat
apathetic about this disease. Many journals dedi-
cated primarily to syphilology have disappeared,
departments of syphilology in some medical schools
have been disbanded, and even public health units
have focused their attention on other matters. In the
given circumstances it seemed of interest to us to try
to develop a small-volume test in which plasma
could be employed and the results obtained in only
a few minutes. Additional studies with serum, using
essentially the RPR technique, had shown surprising
reproducibility of results and, in fact, the procedure
had become popular under the designation " un-
heated serum reagin (USR) test".

In 1959 Andujar & Mazurek h described the
Plasmacrit (PCI) test-a test carried out on capillary
blood centrifuged in microhaematocrit tubes of con-
trolled volume. The unheated plasma remaining on
top of the buffy coat inside a heparinized capillary
tube was employed in a proportion of plasma to
antigen of approximately 2.5 to 1. The antigen
emulsion was essentially identical to that described
by Portnoy and associates for the RPR procedure.
The PCT test provided a result in approximately 8
minutes, using the standard high-speed micro-
haematocrit centrifuge. The haematocrit, of course,
was also available as a by-product of the test and
could be read in a few moments, thus providing a
rather good index as to the red blood cell level of the
patient concerned. In approximately three years of
active use in public health, hospital and clinical prac-
tice the test remains unmodified, with minor excep-
tions. Various preservatives and emulsion stabilizers
have been tried out, with only indifferent success.
Because of the small volume of plasma-emulsion
mixture it has proved more expedient to use paraffin
or ceramic rings of not more than 11-mm diameter
rather than the standard 14-mm diameter rings. The
experienced serologist, however, finds little difficulty
in interpreting materials agitated on the 14-mm ring
slides. The importance of avoiding evaporation has
been very strongly substantiated by the years of
experience. The PCT test has been studied by staff
of the Venereal Disease Research Laboratory,
Chamblee, Ga., USA, in co-operation with officers
of the Fulton County and Georgia Health Depart-
ments, and has received approval, for screening

g Thomas, E. W. (1958) J. Amer. med. Ass., 168, 812.
h Andujar, J. J. & Mazurek, E. E. (1959) Amer. J. clin.
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purposes only, by several health units. The Georgia
report by Harris et al. i emphasizes that the PCT
test is of value only in the screening field-a point
stressed by the authors in their original publication.
The small-volume rapid test described under the
designation " Plasmacrit " (coined from the plasma
residue of haematocrit tests) proves of very real value
in certain specific fields. In the case of blood banks,
it is now possible to determine the red blood count
of the prospective donor and in a few more minutes
determine the serological reactivity. The former
wasteful procedure of drawing a pint of blood and
discarding it if the serological report showed reactiv-
ity is now unnecessary, and numerous blood banks
have adopted the PCT procedure in order to obviate
the loss of blood to the prospective donor and the
waste of time and material incident thereto. A
second sphere in which the use of the PCT test has,
over the years, been steadily increasing is in indus-
trial medicine. This particular use was not envisaged
by the authors at the time of development of the test.
For pre-employment examinations the PCT proce-
dure makes possible a determination of the red blood
cell level as well as a screen test for syphilis, with all
the advantages of completely disposable materials.
The usual sterile lancet is employed and, of course,
the capillary tube is not used again. The cost of these
two materials is only two or three cents per patient
or employee. For compulsory blood-testing and in
mass surveys, as well as in routine hospital admini-
stration, the procedure has all the obvious advant-
ages of finger puncture over invasion of a vein. There
is no practical risk of serum hepatitis, and, naturally,
the dangers of haematoma, cellulitis, embolism, etc.
are entirely obviated.
Through the kind co-operation of Dr John B.

Alsever, Dr Leo P. Cawley, Dr Norman H. Jacobs,
and several other colleagues it is possible to report on
a total of 17 623 cases in which duplicate VDRL and
PCT tests were performed on the same patients, as
demonstrated in the table below. It can be readily
seen that the specificity of the PCT procedure is
fairly satisfactory in comparison with the VDRL
test, and the sensitivity definitely superior. The PCT
small-volume rapid test does not claim to have high
specificity and it is not designed for therapy, under
any circumstances. It must be freely admitted also
that the procedure will rarely be completely non-
reactive when other reagin tests are reactive, but for-
tunately this is a most infrequent occurrence. We

i Harris, A., Sunkes, E. J., Bunch, W. L., jr & Bossak,
H. N. (1959) Pubi. Hlth Rep. (Wash.), 17, No. 4, p. 83.
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RESULTS OF DUPLICATE TESTS (VDRL AND PCT) ON
17623 INDIVIDUALS

PCT test
VDRL slide test NR WR R

Reac- No. % No. % No. % No. %tion5

A. Presumed to have, or have had, syphilis (1373 cases)

NR 357 26 230 17 151 11 55 4

WR 288 21 2 - 111 8 124 9

R 728 53 1 - 68 5 631 46

Total 1373 100 233 17 330 24 810 59

B. Presumed free from syphilis (7831 cases)

NR 7 759 99 7 203 92 393 5 82 1

WR 69 1 2 - 46 0.5 44 0.5

R 3 - 1 - 29 0.5 31 0.5
-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
Total 7831 100 7206 92 j 468 6 157 2

C. Syphilitic status unknown (8419 cases)
NR 7 746 92 7 321 87 338 4 409 5

WR 421 5 3 - 161 2 81 1

R 252 3 0 - 91 1 15 -

Total 8 419 100 7 324 87 | 590 7 [ 505 6

a NR= negative reaction; WR= weak or doubfful reaction;
R = positive reaction.

have noted, with interest, that in nearly all of these
specimens coming to our attention it has been quite
simple to obtain a reactive result simply by diluting
the plasma 1 in 10 with normal saline. There is no
doubt that a single-dilution exclusion test, such as
the Kline slide or the VDRL slide procedure, will

undoubtedly rarely fail to yield a strongly reactive
result, simply because of the so-called " prozone
phenomenon ". On the other hand, multiple-dilu-
tion tests are simply not practical for routine screen-
ing purposes. With the current apathy towards
syphilis, it is becoming urgent to emphasize the
simplicity and availability, as well as the economy
and safety, of screen tests of this rapid, small-
volume, reagin type.
A very serious drawback of the choline-chloride

VDRL emulsions has been a totally unpredictable
and appalling drop in reactivity for no apparent
reason whatsoever. This complete loss of reactivity
has frequently occurred in a matter of hours or days
after the emulsion has been prepared. It has also
occurred weeks or months after the emulsion was
made, and the importance of always using controls
in every single test run cannot possibly be over-
emphasized. In an effort to minimize this unfortu-
nate, and totally unpredictable, liability, Portnoy &
GarsonJ investigated a large number of so-called
" stabilizing " agents, including various preservatives,
such as the benzoic acid group, and electrolytes. They
concluded that the disodium salt of ethylene-
dinitrilo-tetra-acetic acid was highly effective in stabi-
lizing the emulsion. This chelating agent has been
employed in the PCT test procedure and definitely
increases the period of stability of the emulsion.
There is some sacrifice in the smoothness of emulsion,
however, and this can be troublesome to the in-
experienced laboratory worker, although of minor
importance to the qualified serologist. Under no
circumstances should the development of this more
stable emulsion be used as an excuse for discontinua-
tion of controls with every test run. Reactive and
non-reactive controls are of the essence in syphilis
serology, and even more so in syphilis plasmology.

J Portnoy, J. & Garson, W. (1960) Publ. Hlth Rep.
(Wash.), 75, No. 11, p. 985.


