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Executive summary
Evaluation of the performance and utility of simple rapid tests for sex-

ually transmitted diseases in primary health care settings in develop-

ing countries is a priority for SDI. Over 20 rapid treponemal tests for

the diagnosis of syphilis are commercially available but reliable infor-

mation on their performance characteristics is limited. This report is

the first in a series of laboratory-based evaluations to assess the per-

formance characteristics of rapid syphilis tests and to identify promis-

ing candidates for further evaluations in field settings. Six rapid tre-

ponemal tests were evaluated in 8 SDI laboratory sites, using 789

archived serum samples. The sensitivity of the rapid tests ranged from

85-98% and the specificity ranged from 93-98%, compared against

Treponema pallidum Haemagglutination Assays (TPHA) or Treponema

pallidum Particle Agglutination Assays (TPPA) as reference standards.

In general, tests with higher sensitivities tend to have lower speci-

ficities and vice versa. All tests showed reasonable reliability and were

considered by site staff as easy to use. Four of these tests have been

selected for further evaluations of test performance and utility in field

settings. Evaluations in the field will provide an opportunity to assess

test performance using whole blood specimens and to conduct opera-

tional research studies to assess the sustainability and impact of using

these rapid tests in a disease control programme. It is hoped that

rapid syphilis tests will prove to be useful tools in the control of

syphilis and in the elimination of congenital syphilis.
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1. Background

The Sexually Transmitted Diseases Diagnostics Initiative

(SDI) is a programme within the UNDP/World Bank/WHO

Special Programme for Research and Training in Tropical

Diseases (TDR). 

The mission of the SDI is to promote the development,

evaluation and application of affordable, rapid, simple

point-of-care sexually transmitted infections (STI) diag-

nostics appropriate for primary health care settings in

developing countries. The placement of SDI in the Product

Research and Development group of TDR allows the ini-

tiative to benefit from the considerable expertise in prod-

uct development, evaluation and implementation in the

group and to exploit synergies in the development of

diagnostics for other communicable diseases. 

According to the latest WHO global estimates, 386 mil-

lion new cases of curable STI occur every year, of which

80-90% are in the developing world, where there is poor

or no access to diagnostics. A large proportion of STIs

presents with little or no symptoms, but undiagnosed and

untreated infection often lead to serious reproductive

sequelae and adverse outcome of pregnancy. In particu-

lar, STI diagnostics are urgently needed for HIV endem-

ic areas, as studies in sub-Saharan Africa have shown

that STIs are important cofactors in the transmission of

HIV infection. 

At a joint SDI-Wellcome Trust meeting on rapid STI diag-

nostics for primary health care settings in developing

countries, evaluation of the performance and utility of

rapid syphilis diagnostics in preventing congenital

syphilis was identified as an important priority for SDI.

Serologic tests are important tests for the diagnosis of

all stages of syphilis, and are the only means of identi-

fying infection in asymptomatic individuals and in

patients whose lesions cannot be tested for Treponema

pallidum, the causative agent of syphilis. Flocculation

type tests, such as the rapid plasma reagin (RPR) test,

are widely used for syphilis screening. Although rapid 

and simple to use, these flocculation type tests require

equipment, training and are non-specific for syphilis, as

the tests detect antibodies to cardiolipin. Positive non-

treponemal test results usually require confirmation with

treponemal-specific tests such as the Treponema pal-

lidum Haemagglutination Assay (TPHA) and Treponema

pallidum Particle Agglutination Assay (TPPA). However,

these confirmatory tests are technically demanding and

not widely available in most developing country settings

outside of reference laboratories. Simple, rapid, point-

of-care treponemal specific tests are now commercially

available. These tests may be suitable for use in primary

health care settings to identify patients for presumptive

treatment or for confirming non-treponemal test results,

but there is limited data on their performance charac-

teristics and utility in primary health care settings.

Over 20 rapid syphilis tests are currently commercially

available. Given the high cost of field trials, a triage step

is necessary to select a limited number of the most prom-

ising tests for field trials. Hence the SDI rapid test eval-

uations will be carried out in two phases:  

1) a laboratory-based evaluation of test performance and

reliability using archived serum specimens from

diverse geographic locations; 

2) field trials of test performance, acceptability to

patients and care providers, and utility for disease

control and prevention. 

This report describes the results from the first phase of

the evaluation only.



Laboratory-based evaluation of rapid syphilis diagnostics 3

2. Objectives

To compare the performance of 
rapid treponemal tests against 
current reference standard tests 
such as the Treponema pallidum

Haemagglutination Assay (TPHA)

To assess the operational char-
acteristics of rapid treponemal
tests, including the ease of use,
technical complexity and inter-
reader variability  

1

2
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3. Evaluation plan

Assess diagnostic needs

Review inventory
of diagnostics

Industry

Agree
to participate

Sign confidentiality
agreement

Send tests kits
to reference laboratory

Review evaluation
results

Review evaluation
report

Reference  
Laboratory

Assist in protocol 
development

Validate 
evaluation panel

Re-package tests
for sites

Perform 
reproducibility testing

Participate in   
data analyses 

Approve evaluation 
report

Publish 
results

Evaluation 
Sites

Approve consensus
protocol

Obtain ethical 
approval

Assemble 
evaluation panel

Send evaluation 
panel to reference lab

Receive 
test kits

Evaluate tests

Send results
to reference lab

Participate in
data analyses

Approve evaluation 
report

Publish 
results

Figure 1. Laboratory-Based evaluation
of rapid syphilis diagnostics
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SDI coordinated the various components of the evalu-

ation according to the plan as shown in Figure 1 (see

facing page). Communications amongst sites and with

reference laboratories were encouraged. Contact details

for all the sites and the reference laboratories are con-

tained in Annex 1.

3.1. Tests under evaluation

At the first meeting of the ad hoc SDI Expert Working

Group for laboratory-based evaluations, it was agreed that

the tests to be included in this evaluation should have

the following operational characteristics:

Rapid – Test result is available in less than 

30 minutes.

Simple – Test can be performed in 3-4 steps,

requiring minimal training and equipment

Easy to interpret – Card or strip format with

visual readout.

A letter was sent from SDI to companies that manufac-

ture and/or sell tests that fit the above inclusion crite-

ria, to inform them of the SDI rapid diagnostics evalua-

tion scheme. Companies which agreed to participate in

the evaluation were asked to donate tests for the eval-

uation and to sign an agreement for the results of these

evaluations to be published in a WHO report and made

available to health departments of WHO member states.

Six companies agreed to participate in the first of

these evaluations:

1. Abbott Laboratories USA

2. Diesse Diagnostica Italy

3. Fujirebio Inc. Japan

4. Omega Diagnostics Scotland

5. Qualpro Diagnostics India

6. Standard Diagnostics South Korea

A table summarizing the characteristics of these tests

can be found on the following page.

At the conclusion of the evaluation, companies were 

sent a courtesy draft of the report prior to publication.

Companies could review the data from each site and data

analyses and send their comments to SDI, but they were

not in a position to modify any of the conclusions, in

accordance with the terms of the Confidentiality

Agreement they signed with WHO.   
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3.2. Study sites

A request for applications from laboratories interested 

in participating in the evaluation of rapid syphilis diag-

nostics was posted on the WHO/TDR web site and dis-

tributed through the SDI mailing list. Applicants were

asked to respond to a questionnaire regarding laborato-

ry capacity and experience with diagnostics evaluation.

Laboratories with relevant experience, facility and capac-

ity for test kit evaluations were asked to send a qualify-

ing panel of 20 sera, along with the corresponding test

results, to one of the SDI Reference Laboratories for 

validation. The syphilis reference laboratories at the 

U.S. Centers for Disease Control and Prevention (CDC),

and the Public Health Laboratory Service (PHLS) in the

United Kingdom agreed to act as SDI Reference Labo-

ratories. 

Of the 26 laboratories that applied, eight laboratories

were selected for the SDI network, based on their profi-

ciency at performing syphilis serology, access to popula-

tions of moderate to high disease prevalence, capacity

and ability to carry out evaluations in a timely manner

and links to field sites for evaluation. Sites were select-

ed from diverse geographic locations to determine if test

performance is influenced by endemic conditions. Each

site signed a Technical Services Agreement with WHO. The

evaluation data is jointly owned by WHO and the sites.   
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Site location Institution Principal applicant

AFRICA

Durban, South Africa University of Natal W. Sturm

Fajara, The Gambia MRC Laboratories B. West

Mwanza, Tanzania National Institute for Medical Research J. Changalucha

ASIA

Nanjing, China National Center for STD and Leprosy Control Y.P. Yin

Colombo, Sri Lanka National STD/AIDS Control Programme S. Mananwatte

AMERICAS

Port au Prince, Haiti Les Centres GHESKIO (Groupe Haitien d'Etude J.W. Pape
du Sarcome de Kaposi et des Infections Opportunistes) D.W. Fitzgerald

Birmingham, USA University of Alabama E. Hook III

EUROPE

Moscow, Russian Federation Central Institute for Skin and Venereal Diseases A. Kubanova
E. Filatova

Table 2. SDI sites for laboratory-based evaluations of rapid syphilis diagnostics 
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3.3. Sources of sera 
for evaluation 

Each laboratory site was asked to assemble an evaluation

panel from their collection of archived serum specimens

as follows: 

1) 50 TPHA/TPPA positive specimens including:

- 40 RPR+, TPHA/TPPA+

- 10 RPR-, TPHA/TPPA+

2) 50 TPHA/TPPA negative specimens including:

- 40 RPR-, TPHA/TPPA- 

- 10 RPR+, TPHA/TPPA-

Each site complied with the request as much as possible

but not all sites had sufficient quantities of characterised

serum specimens to comply with the request. The eval-

uations in this report were undertaken using 789 serum

samples available from the 8 sites, 399 of which were

TPHA or TPPA positive. 

It was of interest to include in the evaluation panel serum

specimens that represented biological false positive

results (RPR+, TPHA/TPPA-) and past treated infections

(RPR-, TPHA/TPPA+). Since the numbers are limited, RPR

results were not used in the data analyses.

The evaluations in this report were 

undertaken using only serum samples 

as specified above.

3.4. Sample size calculations

Each rapid test was evaluated at each of the eight labo-

ratories using a locally assembled panel of 100 sera. For

each test under evaluation, the use of 800 sera, of which

50% are positive, is an adequate sample size for a preci-

sion of +3% around the point estimate for test sensitiv-

ity, if the sensitivity is around 50%. For tests with greater

sensitivity and for specificity, the precision will be even

greater. 



4.1. Consensus protocol 

A standardised protocol, entitled the “Manual of

Operations for Rapid Syphilis Test Evaluations”, was

developed with the SDI ad hoc Expert Working Group and 

the site principal investigators prior to the evaluation.

The consensus protocol was used by all the sites for the

evaluation.

4.2. The Evaluation Team 

The evaluation team at each site consisted of the princi-

pal applicant, a technical supervisor and two technicians.

The responsibilities of each evaluation team member were

as follows: 

TDR/SDI/DE/03.1 •  Laboratory-based evaluation of rapid syphilis diagnostics 9

4. Evaluation site preparation

Principal applicant:

• Participate in the development of 
the consensus protocol

• Obtain ethical committee approval 
for the evaluation protocol and for the 
use of archived sera for the evaluation

• Ensure the evaluation is conducted according
to the consensus protocol as approved 

• Send data to SDI for collation with data 
from other sites

• Participate in the overall analyses of 
the evaluation results

Technical supervisor:

• Ensure all personal identifiers and data are
unlinked from the serum specimens selected
for rapid test evaluation  

• Ensure that both technicians are blinded to
the reference test results for the evaluation
panel by assigning the sera a study code
(sera numbered 1 to 100 with each number
preceded by the first two letters of the site 
location e.g. the evaluation panel from 
the Durban site coded DU 1-100)    

• Supervise the pilot run and the performance
of the rapid test evaluations  

• Ensure that the results of the rapid tests are
read independently by technicians 1 and 2

• Sign off the laboratory books of technicians
1 and 2 at the end of each day

• Collate the results from the two technicians
and enter them into the spreadsheet 
provided by SDI

Technician 1:

• Perform rapid tests in accordance with 
manufacturers' directions

• Record results in a laboratory record book  

• Place completed tests in a folder for 
technician 2 to read 

• Assess the operational characteristics of each
rapid test according to the scheme provided 

Technician 2:

• Read results of rapid tests independently of
technician 1 for assessment of inter-reader
variability

• Record results in a separate laboratory record
book from that used by technician 1 

• Read results again after one hour
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4.3. Ethical considerations

Each evaluation site obtained institutional review board

or ethics committee approval for performing the 

evaluations in accordance with the consensus evalua-

tion protocol and for the use of unlinked archived sera

in the evaluation panel. Each site documented, to the 

satisfaction of the local ethics committee, the mecha-

nism whereby all personal identifiers and patient infor-

mation were unlinked from the serum specimens so that

the sera could not be traced to individual patients.

4.4. Preparation of 
evaluation panels

Each site assembled 100 sera according to the charac-

teristics described in section 3.3. Each serum sample was

divided into two aliquots, one of which was stored frozen

on site and the other sent to the SDI Reference Centres

for further testing if necessary.  

4.5. Blinding to reference 
standard results

The laboratory supervisor at each site ensured that the

specimens were coded with the first two letters of the

site location and numbered 1 to 100. All personal iden-

tifiers and data were unlinked from the serum specimens

selected for evaluation. Both technicians were blinded to

the reference test results.

4.6. Piloting the study 
protocol

At each site, the technicians performed each of the tests

under evaluation with two positive and one negative 

sera from the evaluation panel under the supervision of

the technical supervisor. The tests were read by both

technicians. If the results were invalid, the tests would

repeated. The supervisor and technicians proceeded with

the evaluation only when they were confident regarding

every aspect of the evaluation. 
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5. The evaluations

5.1. Performing the rapid tests

5.1.1. General guidelines on the use of test kits:

1) Note lot number and expiry date: a kit should not

be used beyond the expiry date

2) Ensure correct storage conditions: if a desiccant 

is included in the package, do not use the kit if 

the desiccant has changed colour

3) If test kits are stored in the refrigerator, they

should be brought to room temperature (about 

30 minutes) before use. The use of cold test kits

may lead to false-negative results

4) Damaged kits should be discarded

5) Once opened, a test kit should be used 

immediately

6) Reagents from one kit should not be used 

with those of another kit

7) Test should be performed exactly as described 

in the product insert/instructions. 

5.1.2. Biosafety guidelines:

• Treat all specimens as potentially infectious

• Wear protective gloves and laboratory gown 

while handling specimens

• Do not eat, drink or smoke in the laboratory

• Do not wear open toe footwear in the laboratory

• Clean up spills with appropriate disinfectants 

e.g. 1% bleach

• Decontaminate all materials with an appropriate

disinfectant

• Dispose of all waste, including test kits in 

a biohazard container.

5.1.3. Preparing serum samples for testing:

All serum samples should be brought to room temper-

ature before use. If a precipitate is visible, the serum

should be clarified by centrifuging at 12,000g for 

5 minutes prior to testing.

5.1.4. Order of testing:

For the evaluation of multiple rapid tests, to avoid 

comparison of results between tests for each serum sam-

ple, each rapid test should be evaluated with the entire

panel of 100 sera before evaluating another test. The

order in which the various kit brands are evaluated is left

up to each site. The dates of each evaluation for each

serum sample should be noted.

For each rapid test, it was recommended that the eval-

uation should be conducted in batches of 25 sera each. 

The evaluation was conducted with the entire panel of

100 sera before any repeat testing was carried out if

invalid results were obtained.

5.2. Standard Operating 
Procedures (SOPs)

5.2.1. SOPs for test kits under evaluation:

The following pages contain an illustrated summary of

the test procedure for each of the tests covered in this

report. For full details and any questions regarding the

SOPs, please refer to the product insert for each test kit. 
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1.  Abbott Laboratories
Determine Syphilis TP

STANDARD OPERATING PROCEDURE:

1) Remove the protective foil cover from 
each test

2) Using a micropipette, apply 50 µl of serum 
to the sample pad (marked by arrow symbol)

3) Wait a minimum of 15 minutes before 
reading the test result   

4) Interpret test results as follows:

EQUIPMENT REQUIRED 
BUT NOT SUPPLIED: 

• micropipette and tips, 
volume 50 µl

Positive

Control Bar

Patient Bar

Negative

Invalid Invalid

Control Bar

Patient Bar

Control Bar

Patient Bar

Control Bar

Patient Bar
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2.  Diesse Diagnostica
Syphilis Fast

STANDARD OPERATING PROCEDURE:

1) Place 40 µl serum into a circle on the card

2) Add 20µl coated latex (R1) into the same circle

3) Mix with stick provided and rotate for 
8 minutes. When using an automatic 
rotator, set at 100 rpm

4) Read test after 8 minutes. The presence 
of a flocculation pattern in the circle 
indicates a positive test

EQUIPMENT REQUIRED 
BUT NOT SUPPLIED: 

• micropipette and tips, volumes
20µl and 40 µl

• automatic rotator (optional)

negative positive

1

3 4

2
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3.  Fujirebio Inc
Espline TP

STANDARD OPERATING PROCEDURE:

1) Allow the test cassettes to warm up to 
room temperature in the aluminum pouch 
(30 minutes)

2) Remove the test cassette from the 
aluminum pouch

3) Using a micropipette, add 25 µl of serum 
to the sample window of the cassette

4) Quickly push on the protruding part of 
the cassette marked with 3 lines, to release the
developing solution inside the cassette

5) Let the cassette stand in a horizontal 
position for 15 minutes 

6) Interpret the results as follows:

EQUIPMENT REQUIRED 
BUT NOT SUPPLIED: 

• micropipette and tips, 
volume 25 µl

Positive Positive Positive

Negative

Control line (TpN47)

Test line (Tp15–17)

Note: 
Part of the blue test 
line may sometimes 
be missing. 
Please judge the test as
positive in such a case.  



TDR/SDI/DE/03.1 •  Laboratory-based evaluation of rapid syphilis diagnostics 15

4.  Omega Diagnostics
VISITECT Syphilis

STANDARD OPERATING PROCEDURE:

1) Use dropper provided, dispense 
1 drop of serum to sample well S

2) Add 2 drops of diluent buffer from 
the buffer bottle to sample well S

3) Read results after 15 minutes

EQUIPMENT REQUIRED 
BUT NOT SUPPLIED: 

None

C T

S

Negative: Appearance of only one pink to deep purple coloured line at 
 the control region “C”

C T

S

Positive: In addition to the control band, a distinct pink to deep purple 
 coloured line also appears in the test region “T”

C T

S

Invalid: If no coloured line appears within the result window after 
 performing the test, the result is considered invalid
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5.  Qualpro Diagnostics
Syphicheck-WB

STANDARD OPERATING PROCEDURE:

1) Remove the test from the pouch and place 
on a flat surface

2) Using the dropper provided, add 1 drop of
serum to the sample well S

3) Add 2 drops of diluent buffer from the diluent
bottle to sample well S

4) Read the results in 15 minutes as follows:

EQUIPMENT REQUIRED 
BUT NOT SUPPLIED: 

None

C T

S

Negative: Appearance of only one pink to deep purple coloured line at 
 the control region “C”

C T

S

Positive: In addition to the control band, a distinct pink to deep purple 
 coloured line also appears in the test region “T”

C T

S

Invalid: If no coloured line appears within the result window after 
 performing the test, the result is considered invalid
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6.  Standard Diagnostics, Inc
SD BIOLINE Syphilis 3.0

STANDARD OPERATING PROCEDURE:

1) Remove the test from the foil pouch 
and place on a flat, dry surface

2) Slowly add 10 µl of serum to the 
sample well S

3) Add 3 drops of assay diluent to 
the sample well S

4) Read the test at 5-20 minutes as 
follows:

EQUIPMENT REQUIRED 
BUT NOT SUPPLIED: 

• micropipette and tips, 
volume 10 µl

Negative result:
The presence of only one band  
at “C” within the result window

Syphilis

C T
S

Positive result:
The presence of two colour bands 
(“T” and “C”) within the result window, 
no matter which band appears first

Syphilis

C T
S

Invalid result:
If the purple colour band is not  
present within the result window 
after performing the test

Syphilis

C T
S
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5.2.2. Determining inter-reader variability 
and stability of test results

In many clinic settings, staff may be unable to read the

test at the designated time of 15-20 minutes after the

specimen was added. It is therefore of interest to deter-

mine if test results are stable after one hour.

1) Each test was performed and read by technician 1

according to the instructions described and the

results recorded in a laboratory record book  

2) The test was then placed in a numbered 

folder and handed to technician 2 

3) Technician 2 interpreted the test result independ-

ently immediately on receipt of the folder and

repeated the reading after one hour

4) Technician 2 recorded the results in a separate 

laboratory record book 

5) At the conclusion of the evaluation, results were

entered into the data collection form as rapid test

results under “reader 1, reader 2 designated time,

and reader 2 designated time + 1 hour. 

(see Annex 2)

5.2.3. Handling of indeterminate results

Results that were not clearly positive or negative were

recorded as indeterminate. The test may be repeated if

there are sufficient test kits available after the first round

of evaluation.

5.2.4. Assessing operational characteristics

Each rapid test was assessed for the following operational

characteristics by technician 1 after completing the test-

ing of the first 25 specimens from the evaluation panel:

Clarity of kit instructions (maximum possible
score of 3)

Technical complexity or ease of use
(maximum possible score of 3)

Ease of interpretation of results (maximum 
possible score of 3)

(For details see Annex 2).

In addition, a score of 1 was given to the rapid tests

that do not require any additional equipment or supplies.  

The total possible score is 10. The higher the score, the

more suitable the test is for use in primary health care

settings in developing countries

5.2.5. Test reproducibility (performed by 
reference laboratories only)

The objectives of this type of testing are to answer the

following questions:

1) Lot-to-lot variability: will the test give the same

results with tests of different manufacturing lots

using the same specimens? 

2) Run-to-run variability: will tests performed on the

same specimen on different days give the same

results? (this is a rapid test variation of the in-run

and between-run precision for ELISA or other assays).

3) Operator-to-operator variability: will the test give

the same results on the same specimen if it is per-

formed by two different operators?



TDR/SDI/DE/03.1 •  Laboratory-based evaluation of rapid syphilis diagnostics 19

These three aspects of test reproducibility were 

determined as follows:

1) Lot-to-lot variability: 25 serum specimens to be 

run on 2 lots of each rapid test 

2) Run-to-run variability: 9 serum specimens to be

tested on 5 successive days for each rapid test. 

3) Operator-to-operator variability: 2 technicians each 

performing the test using the same 20 specimens

5.3. Quality Assurance

All the laboratory sites demonstrated their proficiency at

performing standard reference tests for syphilis by scor-

ing 90% or better on their qualifying panel of 20 sera.

The laboratory notebook for each technician was signed

off by the supervisor at the end of each day. The data

entry into the spreadsheet was double-checked against

the notebooks from both Technician 1 and 2. 
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6. Evaluation data

6.1. Data entry

The evaluation results were recorded in the laboratory

note books of technicians 1 and 2. The results were

entered into the Laboratory Data Collection Form pro-

vided as a spreadsheet by SDI. If a test was repeated for

any reason, all results were entered into the spreadsheet

and the reason for repeating noted.

The score sheet for the operational characteristics of each

rapid test was filled out by technician 1 and entered in

the Excel file provided by SDI. For Examples of the

Laboratory Data Collection Form and the scoring scheme

for evaluation of operational characteristics see Annex 2. 

All laboratory notebooks and electronic records of study

data were kept until the conclusion of the study.

6.2. Data analyses

The reference or "gold" standard is the TPPA or TPHA

results previously obtained for each serum specimen at

each site, validated by the reference centres. 

Sensitivity and specificity: For each rapid test com-

pared to the validated reference test results obtained at

each site were analysed as follows:

The sensitivity and specificity of the rapid tests com-

pared to the reference test were calculated. No discrepant

analyses were performed. The overall performance (i.e.

sensitivity and specificity) of each rapid test  against the

reference standard for all the sites was summed up as

the kappa value for the test. A kappa value of 0.75 or

greater is excellent.

To determine the extent of site to site variations for each

rapid test, the Breslaw-Day test for homogeneity of odds

ratios was calculated. The variation in test specificity in

malaria endemic versus malaria free sites was also deter-

mined.  

Test reproducibility: The variability of each rapid test

was calculated as follows:

1) Lot-to-lot variability = the number of test results

which differ between 2 lots x100/total number of

tests performed on the 2 lots using the same 25

serum specimens

2) Run-to-run variability = the number of test results

which differ between days x100/total number of

tests performed on the same 9 serum specimens on

5 successive days

3) Operator-to-operator variability: the number of test

results which differ between 2 readers of rapid test

results x100/total number of tests performed using

the same 20 serum specimens 

Operational Characteristics at each site: The suit-

ability of the rapid test for use in primary health care

settings in developing countries was assessed qualita-

tively based on the operational characteristics as

described in Annex 2. The score was based on a total of 10.

+ -
a b
c d

a+c b+d

+
-

Reference test results

Rapid test 
results

Rapid test sensitivity = a/(a+c)
Rapid test specificity = d/(b+d)

a = true-positive result c = false-negative result
b = false-positive result d = true-negative result



A total of 789 sera from 8 geographically diverse labo-

ratory sites were used to evaluate the 6 rapid syphilis

tests. 399 of these sera were reference standard positive

and 390 were reference standard negative. Table 3 over-

leaf shows the sensitivity and specificity of each test for

each site compared to the reference standard of either

TPHA or TPPA at that site. For each test, the mean sen-

sitivity and specificity with 95% confidence intervals are

shown at the bottom of Table 3. 

Test Performance
Test Sensitivity

The Fujirebio Espline, Abbott Determine, and Standard

BIOLINE tests showed the highest sensitivity (97.7%,

97.2% and 95% respectively) [Table 4a]. The sensitivi-

ties of these 3 tests were not significantly different from

each other, but are significantly different from those of

the Diesse, Omega and Qualpro tests (p values <0.03). 

Test Specificity

The Omega VISITECT and the Qualpro Syphicheck tests

showed the highest specificity (98% and 97.7% respec-

tively) [Table 5a]. These are not significantly different

from each other but differed from the other four tests

(see p values in Table 5b).

For estimation of overall test performance, the kappa val-

ue is used to determine the combined correlation of test

sensitivity and specificity for all the sites against the ref-

erence standard. A kappa value of 0.75 is considered

excellent. Thus all the rapid tests had excellent correla-

tion with the reference standard tests at each site, with

kappa values for the 6 tests ranging from 0.84 to 0.95

(see Table 3).

Variation among evaluation sites

The Breslaw-Day test for homogeneity of odds ratios is a

measure of site-to-site variation for each test. The three

tests that gave the most variation were the Omega

VISITECT, the Abbott Determine, and the Diesse Syphilis

Fast tests, with p values of 0.03, 0.0086 and 0.0002

respectively. The variation can be due to a number of

factors including differences in the sera selected for each

panel, local variation on how the test was performed or

read, and the margin for subjective interpretation of

results. There was no significant difference between

malaria endemic and malaria-free sites with respect to

test specificity.

Reproducibility

For the 6 rapid tests, reproducibility was measured by

determining lot-to-lot, operator-to-operator and run-to-

run variation. The results are summarized in Table 6.

Overall, the variability ranged from 0-10%.  

Stability of test results

To anticipate the use of these tests in a clinic setting

where providers may not be able to read the tests at the

designated time of 15-20 minutes after the specimen was

added, it was felt that it would be useful to determine

if the tests can be read reliably after 1 hour even though

this is not recommended by the test manufacturer. 

Test results were stable after one hour for the Abbott

Determine, Fujirebio, Qualpro Syphicheck and Omega

VISITECT tests with less than five results different from

the original results. The Diesse Syphilis Fast appeared to

dry after an hour making the reading difficult. By the

second reading, 22 results were different from the orig-

inal test result, turning from negative to false-positive

results. 
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7. Evaluation results
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The Standard BIOLINE had 12 results different from the

original with most of the results becoming false-positive

after 1 hour. 

Operational characteristics

The Abbott test obtained the best score (7.5 out of 10)

in the questionnaire on ease of use with the Omega

VISITECT, Qualpro Syphicheck, Fujirebio Espline and

Standard BIOLINE all less than 10% different from each

other (6.5-7.1 out of 10). The Diesse Syphilis Fast test

scored lowest (4.3 out of 10) on technical complexity

and ease of interpretation (for details see Table 7). In

general, none of the tests were technically complex to

perform and are all appropriate for use in primary health

care settings in developing countries. 

TDR/SDI/DE/03.1 •  Laboratory-based evaluation of rapid syphilis diagnostics 23

Tests Specificity*

Omega (VISITECT) 98.0%

Qualpro (Syphicheck) 97.7%

Standard (BIOLINE) 94.9%

Abbott (Determine) 94.1%

Fujirebio (Espline) 93.4%

Diesse (Syphilis Fast) 92.8%

Tests Sensitivity*

Fujirebio (Espline) 97.7%

Abbott (Determine) 97.2%

Standard (BIOLINE) 95.0%

Diesse (Syphilis Fast) 86.0%

Omega (VISITECT) 85.0%

Qualpro (Syphicheck) 84.5%

Table 4. Comparative sensitivity performance of rapid syphilis tests

Table 5. Comparative specificity performance of rapid syphilis tests

4b. Comparative differences in test sensitivity (p values)4a.

5a.

Abbott Diesse Fujirebio Standard Omega Qualpro

Abbott 0.4889 0.6647 0.6317 0.006 0.0115

Diesse 0.7704 0.2297 0.0006 0.0014

Fujirebio 0.3618 0.0016 0.0034

Standard 0.0213 0.038

Omega 0.8063

Qualpro

5b. Comparative differences in test specificity (p values)

*Compared against the reference standard tests: TPHA/TPPA The highlighted boxes indicated a significant difference in sensitivity 
between the tests

*Compared against the reference standard tests: TPHA/TPPA The highlighted boxes indicated a significant difference in specificity 
between the tests

Abbott Diesse Fujirebio Standard Omega Qualpro

Abbott

Diesse <0.0001

Fujirebio 0.6547 <0.0001

Standard 0.0977 <0.0001 0.0374

Omega <0.0001 0.6879 <0.0001 <0.0001

Qualpro <0.0001 0.5496 <0.0001 <0.0001 0.844
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The 6 rapid syphilis tests evaluated all showed excellent

overall performance compared to the reference standard

tests of TPHA or TPPA using archived serum specimens.

They were considered easy to use and interpret by trained

laboratory technicians. Their performance in field set-

tings and utility in a disease control programme remain

to be determined.

Most of these rapid tests utilize one or more recombi-

nant treponemal antigens in formats that confer varying

test sensitivity and specificity. The test sensitivity may

also be influenced by the volume of serum used for each

particular brand of rapid test. 

Since treponemal antibodies tend to be retained for

years, treponemal tests may be less useful in areas of

high disease prevalence as these tests cannot be used

to distinguish between a new infection and a prior infec-

tion which has been successfully treated. It may be pos-

sible to use the rapid tests as a screening test and then

perform quantitative non-treponemal tests to determine

if the patient has an active infection. 

In areas of low disease prevalence, it may be possible 

to use these tests as screening tests to identify patients

for presumptive treatment. By selecting combinations 

of these rapid tests, it may also be possible to use one

rapid test as a screening test and another as a confir-

matory test. 

In considering which tests should be further evaluated

in field settings, the SDI ad hoc expert working group

felt that it was difficult to select one or two tests based

on test performance characteristics alone. The final con-

sensus was that all four rapid tests that can use whole

blood and do not require refrigeration should be taken

forward to SDI field trials.

Given the simplicity and low cost of these rapid tests,

it is hoped that they may prove to be effective tools in

the control of syphilis and for screening of pregnant

women to prevent congenital syphilis in primary health

care settings.

8. Conclusions
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Annex 1. Contact details

Dr Alan Herring
Genito-urinary Infections 
Reference Laboratory
Public Health Laboratory
Myrtle Road, Kingsdown
Bristol BS2 8EL
United Kingdom
Tel.: (+44) 117-928 5042
Fax: (+44) 117-922 6611
Email: aherring@phls.org.uk

Dr Ron Ballard
Division of AIDS, STD and 
TB Laboratory Research
Centers for Disease Control 
and Prevention
1600 Clifton Road
Atlanta GA 30333
USA
Tel.: (+1) 404-639 2143
Fax: (+1) 404-639 3976
Email: rballard@cdc.gov

SDI Reference Laboratories SDI Secretariat

Dr Rosanna W. Peeling
Manager
Sexually Transmitted Diseases 
Diagnostics Initiative (SDI)
WHO/TDR/PRD
20, Avenue Appia 
1211, Geneva 27
Switzerland
Tel.: (+41) 22-791-3742
Fax: (+41) 22-791-4854
Email: peelingr@who.int

Site 1: 
Durban, South Africa
Prof. Wim Sturm
University of Natal
Department of Medical Microbiology
Nelson R. Mandela School 
of Medicine
Private Bag 7
Congella, Durban 4031 
South Africa
Tel.: (+27) 31-2604395
Fax: (+27) 31-2604431
Email: sturm@nu.ac.za

Site 2: 
Mwanza, Tanzania
John Changalucha
National Institute for 
Medical Research
Mwanza Medical Research Centre 
P.O. Box 1462
Mwanza
Tanzania
Tel.: (+255) 28-2503012/2500399
Fax: (+255) 28-2500019
Email: nimr@africaonline.co.tz

Site 3:
Fajara, The Gambia
Dr Beryl West
Medical Research Council 
(MRC) Laboratories
P.O. Box 273
Banjul
The Gambia
Tel.: (+220) 494072/9
Fax: (+220) 496513
Email: bwest@mrc.gm

Site 4: 
Nanjing, China
Dr Yin Yueping
National Center for STD and 
Leprosy Control
12 Jiangwangmiao Street
Nanjing, Jiangsu 210042
China
Tel.: (86) 25-5478024
Fax: (86) 25-5414477
Email: ypyinc@jlonline.com

Site 5:
Colombo, Sri Lanka
Dr Sujatha Mananwatte
Central Laboratory
National STD/AIDS Control Programme
P.O. Box 567 
De Saram Place 10  
Colombo
Sri Lanka
Tel: (+94) 1-856549/692520
Fax: (+94) 1-856549
Email: smanan@itmin.com

Site 6:
Port au Prince
Drs Jean Pape and Dan Fitzgerald
Les Centres GHESKIO
(Le Groupe Haïtien d'Etude du Sarcome de
Kaposi et des Infections Opportunistes)
33 Boulevard Harry Truman
B.P. 15627
Port au Prince
Haiti
Tel.: (509) 222-2241/2242
Fax: (509) 223-9044
Email: jwpape@gheskio.org

Site 7:
Birmingham, USA
Dr Edward Hook III
University of Alabama at Birmingham,
Division of Infectious Diseases 
703 South 19th Street - ZRB 242
Birmingham  
AL 35294-0007
USA
Tel.: (+1) 205-934-4204
Fax: (+1) 205-975-7764
Email: ehook@uab.edu

Site 8: 
Moscow, Russian Federation
Drs Anna Kubanova and 
Ekaterina Filatova
Central Institute of Skin &
Venereal Diseases
3 Korolenko, building 4
107076 Moscow
Russian Federation
Tel.: (+7) 095-9643858
Fax: (+7) 095-9643917/9644322
Email: filatova@online.ru

SDI sites
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Annex 2. Data forms

Laboratory Data Collection Form

Name of test:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Manufacturer:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Lot number:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Expiry date:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Evaluation site:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Study # Date of testing Rapid test results Reference test results

reader 1 reader 2 RPR TPHA/
designated designated (titer) TPPA

time time +1 h

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##

ES ##
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Evaluation of Operational Characteristics of Rapid Syphilis Test

Name of test:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Manufacturer:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Evaluation site:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

1. Clarity of kit instructions

difficult to follow 0
fairly clear 1
very clear 2
excellent 3

2. Technical complexity

complex 0
fairly easy 1
very easy 2
excellent 3

3. Ease of interpretation of results

difficult 0
fairly easy 1
very easy 2

unambiguous 3

4. Equipment required but not provided e.g. micropipette

yes 0
no 1

Comments:  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .







Mailing address:
TDR
The Sexually Transmitted Diseases Diagnostics Initiative (SDI)
World Health Organization
20, Avenue Appia
1211 Geneva 27
Switzerland

Street address:
TDR    
The Sexually Transmitted Diseases Diagnostics Initiative (SDI) 
Centre Casai
53, Avenue Louis-Casai
1216 Geneva 
Switzerland

Tel: (+41) 22-791-3725
Fax: (+41) 22-791-4854
E-mail: tdr@who.int
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