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Evalution of an enzvme......

Evaluation of an enzvime immunoassav and TPPA for detection of

antibodies against Trenonema nallidum
Maharian A°. Karki S°. Shrestha S° and Raikarnikar M*

An Enzvme Linked Immunosorbent Assav (ELISA) techniaue is used to screen the
Treponemal antibodies in donated blood bv manv blood banks of all around the world.
where as their sensitivitv and specificitv has been revorted to be variable in different
pooulation. ELISA techniaues have been revorted to give less eauivocal results and can
easilv be automatized. making them suitable to be used in Blood Banks. where large number

To assess the suitabilitv of an ELISA (Enzvenost Svphilis) test to screen the specific
Trebonemal antibodies in the units of blood collected from Nenalese Blood donors.

This research was conducted in Central Blood Transfusion Service. Nenal Red Cross Societv
(Exhibition Road). A total of 760 blood samnles were randomlv collected from blood donors
and tested for the nresence of specific Treponemal antibodies using ELISA (Enzvenost
Svohilis) in an automated ELISA Processor (BEP-III) and TPPA (Serodia TP-PA). strictlv

The studv evaluated an Enzvme Immunoassav (Enzvenost Svphilis) test for aualitative
detection of Snecific Trenonemal antibodies in 760 sera of blood donors. There was a
strong association of test results between the Enzvenost Svphilis and Serodia TP-PA
(P-Value <0.000. Fisher’s Exact Test). For sera of 9 blood donors the Enzvenost Svohilis
was reactive (Sensitivitv. 100% in relation to TP-PA) and for sera of 751 blood donors the
Enzvenost Svphilis was non-reactive (Soecificitv. 100% in relation to TP-PA). the overall

The result sugeests that the ELISA test evaluated in this studv could be used to screen
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Introduction

Treponema pallidum is the dominant nathogen
among the snirochetes that causes the venereal
svphilis. The incubation period varies from 3-90
davs. with a mean of three weeks. The disease
encomnasses through the stages of brimarv svohilis.
secondarv svphilis. latent svphilis and late
svphilis'.

Svohilis can be transmitted bv onlv a few routes:
sexual contact?. direct introduction into vascular
svstem bv shared needles or transfusions’. direct
cutaneous contact with infectious lesions. or

transnlacental transfer of snirochetes. It has been
estimated enidemiologicallv that as manv as 50
percent of sexual contacts of infectious nersons
escane infection'.

Transfusion transmitted svohilis is not a maior hazard
of modern blood transfusion theranv. Trenonema
pallidum. the infectious agent causing svohilis
survives at the most for 5 davs in blood stored at
4°C*. The transmission of svphilis in itself is not a
big nroblem because cure is available for it. However.
the nresence of a sexuallv transmitted disease
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Table 1: Characteristics of serologic tests for svphilis.

% POSITIVE AT INFECTIOUS STAGES

TEST TYPE Primarv Secondarv Late
VDRL Nontreponemal 70 9 1
RPR Nontreponemal 80 9 0
FTA-ABS Trenonemal 85 100 98
TPHA Trenonemal 65 100 95
TPI Trenonemal 50 97 95

Source: Tramont EC. etal. 1990

indicates toward donor’s indulgence in “high risk”
behavior and conseauent higher risk of exposure to
infections like HIV and hepatitis which have no cure.

The serologic tests for svpnhilis can be divided into
two grouns: non-trenonemal tests and trenonemal
tests. The non-trenonemal tests take advantage of
antibodies to a tissue linid. called cardiolinin that are
produced as a bvoroduct of trenonemal infection.
The procedures in current use are flocculation tests.
Thev use a form of cardiolinin that is comnlexed with
a cholesterol and lecithin. The most commonlv used
procedures are Veneral Disease Research Laboratorv
(VDRL) and the ranid nlasma regain (RPR) tests. The
RPR card tests have achieved nonularitv because
the VDRL test is technicallv demanding and
unforgiving. Other tests that have been used are the
reagin screen tests (RST). the unheated serum reagin
(USR) test and the toluidine red unheated serum
test (TRUST). The non-treponemal tests have a
sensitivitv of 70-99 percent. denending on the stage
of disease'.

The trenonemal tests use specific trenonemal
antigens into the svstem. The traditional gold
standard was the Trenonema vpallidum
immobilization (TPI) test. This exnensive and
cumbersome test has been renlaced bv FTA-ABS
test. As this test also reauires fluorescent
microscone. other easier annroaches have been
develoned. These include Enzvme immunoassavs
and Particle agglutination test detecting snecific
trenonemal antibodies®¢7-89-10-11

Materials and Methods

A total of 760 blood samnles were collected in Julv
to August 2004 from blood donors. All the samples
were tested individuallv for screening of svohilis bv
using two commerciallv available screening kits
based on different nrincinles viz. Enzvenost Svohilis
(Behring. Marburg. Germanv) and Serodia TP-PA
(Fuiirebio. Janan).

The Enzvenost Svphilis is a competitive enzvme
immunoassav for the aualitative detection of specific
antibodies to Treponema pallidum in human serum
or human nlasma.

Serodia-TP-PA is a aualitative gelatin particle
agglutination assav intended to be used for the
detection of Treponema pallidum antibodies in human
serum or plasma as an aid in the diagnosis of svphilis.

The orincinle of Enzvenost Svohilis test is a
competitive one stage enzvme immunoassav for the
in vitro determination of antibodies to Trenonema
pallidum. Trenonema nallidum snecific antibodies
(IeG and/or IeM) contained in the samole and the
POD labeled antibodies (anti-T. nallidum/POD
coniugate) comnete for binding to the Trenonema
pallidum antigens coated into the wells of the
microtitration nlate. Unbound serum antibodies and
coniugate antibodies are washed out and the enzvme
activitv of the bound coniugate is then determined.
The enzvme comnonent of the coniugate reacts with
the working chromogen solution (TMB nlus
hvdrogen neroxide). therebv nroducing a blue colour.
The reaction is terminated bv the addition of
stonping solution POD. resulting in a colour change
to vellow. The intensitv of the resultant vellow colour
is inverselv prooortional to the concentration of the
Treponema pallidum antibodies in the samole. This
test was nerformed according to the recommendation
of the manufacturer using the Behring ELISA
processor (BEP 11D that included incubation. washine.
dispensing and reading the result excent snecimen
loading.

The orincinle of Serodia TP-PA test is based on the
agglutination of colored gelatin particle carriers
sensitized with T. pallidum (Nichols Strain) antigen.
Serum or nlasma samples are seriallv diluted in sample
diluent in microolate wells. Sensitized Gelatin Particles
are added to resnective wells and the contents of
the nlate mixed bv hand or on a trav mixer. The
mixture is incubated stationarv for 2 hours at room
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Table 2: Qualitative results obtained bv Enzvenost Svohilis (ELISA) and Serodia TP-PA.

Serodia TP-PA

Reactive Non-reactive Total
Enzvenost Reactive 9 0 9
Svphilis Non-reactive 0 751 751
Total 9 751 760

temperature. Serum or nlasma containing specific
antibodies reacts with the antigen-sensitized colored
gelatin particles to form a smooth mat of agglutinated
particles in the microtitration trav. A comnact button
formed bv the settling of the non-agglutinated
particles characterizes negative reactions. The test
is designed to be used exclusivelv with microtitration
techniaues. The agglutination patterns and
interoretation of the test are clear cut and easv to read
visuallv or with the aid of a trav viewer.

The data of the studv was analvzed bv Fisher’s Exact
Test using the statistical software “WinPepi” version
38.

Results

Among the 760 samples tested. 9(1.2%) were reactive
both bv Serodia TPPA and Enzvenost Svohilis and
751(98.8%) were non-reactive bv both the techniaues
(table 1 and 2). There was a good association of the
test result between these two tests during screening
of'the snecific trenonemal antibodies in blood donors
(P-Value<0.000. Fisher’s Exact Test). The samnles
were also used for evaluation of the sensitivitv and
snecificitv of the Enzvenost svohilis (ELISA
techniaue) in relation to the result of TP-PA regarding
the TP-PA as “Gold standard.” The sensitivitv and
specificitv of the Enzvenost Svohilis (ELISA) was
100 percent compared with the result of Serodia
TP-PA. Sensitivitv (100%). Soecificitv (100%).
Negative Predictive Value (100%). Positive nredictive
value (100 %) comnared to Serodia TP-PA.

Discussion

The vossibilitv of using an ELISA techniaue as an
alternative to other formats of trenonemal tests has
been evaluated in various studies. But there was no
reliable data that suoport the use of an ELISA
techniaue. as a screening test to detect the snecific
trenonemal antibodies among Nebalese blood donor
pnonulation. So. in this studv. onlv the sera of blood
donors. undergoing stringent donor screening and
selection criteria was used. The Serodia TP-PA was
used as Bench-mark to compare the ELISA
(Enzvenost Svphilis) and to evaluate the relative

sensitivitv and specificitv because of a number of
reasons like. the Serodia TP-PA has been described
to be nroduced using the same antigens. the high
performance liauid chromatographv purified sonicate
of Treponema pallidum. that are used in a reliable
and established confirmatorv test for Svohilis. the
MHA-TP(Serodia TP-PA. Kit insert). The Serodia TP-
PA has been shown to be more sensitive and specific
than manv ELISA techniaues in a number of studies
particularlv durine the secondarv and latent stage
of the disease '2. The Serodia TP-PA has also been
used bv Center for Disease Control and nrevention
(CDCQ) as a confirmatorv test to diagnose Svphilis'>.
In this studv. the ELISA (Enzveost Svphilis) showed
a sensitivitv and snecificitv of 100 nercent .which is
slightlv higher than in the studv nublished bv
Virivatavikul R. et al'*.(i.e. sensitivitv of 99.1 and
snecificitv 0f 98.91 nercent when the eauivocal value
was considered negative and sensitivitv of 100
percent and specificitv of 97.89 when the eauivocal
value was considered nositive) which mav be due to
testing of higher number of samples in that studv
(i.e. 2882). some of which were reported to be
previouslv known nositive samnles bv VDRL. TPHA
or FTA-ABS tests. nrobablv renresenting the more
diverse nonulation and stage of disease. Similarlv.
slightlv less sensitivitv of Enzvenost Svphilis was
revorted bv Maidment C. et al. (i.e. 99.5%) comnared
with the result of TPHA'®: this was probablv due to
the use of sera which were recognized as causing
problems with enzvme immunoassavs. But the test
specificitv observed in our studv was totallv in
concordance with the studv conducted bv
Microbiological Diagnostics Assessment Service
(MiDAS)" and as claimed bv the Dade Behring
Comnanv (kit insert) while testine the samnles of
Blood donors .Thus. on the basis of nresent studv
and similar studies'-'>!¢. ELISA (Enzvenost Svphilis)
could be used as a screening test to detect specific
treponemal antibodies in sera from healthv blood
donors. where large number of donated blood need
to be tested.

Conclusion

The current studv has demonstrated that the ELISA
(Enzvenost svphilis) is highlv sensitive and specific
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screening method to screen specific trenonemal
antibodies in donated units of blood. while
comnpairing it with the test results bv Serodia
TP-PA. Since. the ELISA tests can easilv be
automated. human errors would be minimized and
test renorts can be timelv released. improving the
aualitv of service where laree numbers of blood units
have to be screened. Moreover. ELISA techniaue is
relativelv cheaver than TP-PA for screening specific
tranonemal antibodies.
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