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ABSTRACT

Syphilis transmission through blood transfusion urged the WHO to recommend a detection of treponemal antibody in 

blood donors. The treponemal antibody was identified to be formed against the membrane of lipoprotein antigen Tp15, 

Tp17, and Tp47 of T.pallidum. The Tp17 antigen may have an important role in the pathogenesis of syphilis. Evaluation of the 

CLIA method using Tp17 antigen showed a good diagnostic value. Currently, the immunochromatography test using Tp17 

antigen is available but the diagnostic value has not been widely published. The aim of this study was to determine the 

diagnostic value of immunochromatographic test using Tp17 antigen for treponemal antibody detection in blood donors.  

A total of 100 serum samples with reactive (n=66) and non-reactive (n=34) treponemal antibody were screened by using 

ELISA and CLIA methods in the Blood Transfusion Units of Surabaya, Mojokerto, and Sidoarjo Indonesian Red Cross from 

May 2018-August 2018 and were examined for treponemal antibody with immunochromatographic test using Tp17 

antigen (StandardTM Q Syphilis Ab, Standard Biosensor) and Fluorescent Treponemal Antibody Absorption /FTA-ABS 

(EUROIMMUN, AG) as the gold standard. Kappa Cohen analysis showed that there was moderate and significant 

concordance between immunochromatographic test using Tp17 and  IgG anti-treponemal FTA-ABS (k = 0.477 p: 0.000). 

The anti-treponemal IgM was non-reactive in all samples with the sensitivity and specificity of 69.8% and 81%, respectively. 

The low sensitivity was possibly due to the use of a single antigen (Tp17) while the treponemal antibody was formed by Tp15, 

Tp17, and predominantly by Tp47 antigen. The others possibilities were the decreased anti-Tp17 IgG in donors after syphilis 

treatment and the use of different gold standard from other studies (FTA-ABS vs TPHA). Further study using routine TPHA as 

a confirmation test, Western Blot to determine the other antibodies than anti-Tp17, and non-treponemal test to determine 

the disease activity was needed.
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INTRODUCTION

       

The risk of syphilis transmission through blood 

transfusion urged WHO to recommend a detection of 
1treponemal antibody in blood donors.  The treponemal 

test includes several methods such as fluorescent 

treponemal antibody absorption (FTA-ABS), 

Treponema pallidum  particle agglutination         

(TPPA), Treponema pallidum hemagglutination             

(TPHA), Enzyme-Linked Immunoassay (ELISA), 

Chemiluminescent Immunoassay (CLIA), and 
2,3immunochromatographic test.

Pusdatin data by The Indonesian Ministry of 

Health in 2014 showed that immunochromatographic 

test was still the most widely used method for 

screening transfusion-transmitted infections (TTIs) in 

the Blood Transfusion Unit (BTU) of the Indonesian 
4Red Cross throughout Indonesia.  The regulation of 

ministry of Health article 83 of 2014 stated that 

immunochromatographic tests were mainly used in 

first class of BTU, although it could still be used for a 
5middle  class BTU.

Immunochromatographic tests are simple and 

profitable methods because they do not require 

special laboratory equipment, special skills, they are 

easy and quite affordable. Another advantage is that 

it requires relatively easy storage (storage at room 

temperature/without a refrigerator) and the test's 

results are relatively fast, although this method is not 

suitable for use in large scale because it cannot be 

automated. Immunochromatographic tests with 

good validity significantly contribute to blood 

screening tests in areas with relatively small test 
1volumes (<20 tests/day).

The treponemal antibody was identified to be 
produced against Tp15, Tp17, and Tp47 lipoprotein 
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6membrane antigen of T.pallidum.  These three 
antigens were most frequently used for the 
treponemal antibody test. The Tp17 antigen in 
several studies was mentioned to have an important 
role in binding protein ligands, maintaining bacterial 
membrane structure, and in the pathogenesis of 

6syphilis.  The Tp17 antigen is a strong immunogen 
that plays an important role in the pathogenesis of 

7syphilis.  A study by Sato et al. using the immuno-slot 
blot method found that the strongest reactivity was 

8against Tp17 antigen compared to other antigens.

The Tp17 antigen using CLIA (Immulite 1000) 
method has a sensitivity of 100% and specificity of 

9  98.8% to TPHA. LIASON CLIA using Tp17 antigen 
has a sensitivity of 95.2% in primary and secondary 

10syphilis.  Immunochromatographic test using Tp17 
antigen is now available; however, the diagnostic 
value has not been widely published until now.

Fluorescent Treponemal Antibody Absorption 
(FTA-ABS) is still considered as the gold standard for 
syphilis serologic testing because of its high 
sensitivity among other tests. FTA-ABS detects 
treponemal antibody at the earliest stage of 

2,3syphilis.  FTA-ABS detects anti-treponemal IgM  
and IgG. Anti-treponemal IgM can indicate an          
early-stage infection, while anti-treponemal IgG can 
indicate an exposure to T.pallidum infection in all 

11stages of treated or untreated syphilis.  FTA-ABS test 
of anti-treponemal IgM and IgG as the gold standard 
in this study was expected to screen all donors with 
treponemal antibody at all stages.

The aim of this study was to evaluate 
immunochromatographic tests using Tp17 antigen 
for detection of treponemal antibody in            
blood donors compared to FTA-ABS test of                   
anti-treponemal IgM and IgG as the gold standard.

METHODS

The study was conducted from May to August 
2018 using a cross-sectional design. Based on the 
samples size formula, a minimum of 86 samples 
(confidence interval 95% and significant of 0.05) was 
required. Samples were taken consecutively from the 
remaining serum that had been screened for TTIs by 
ELISA and CLIA methods at the BTUs of Indonesian 
Red Cross in the city of Surabaya, Mojokerto, and 
Sidoarjo. Samples that met the inclusion criteria such 
as samples with reactive treponemal antibody and 
non-reactive treponemal antibody (samples with 
reactive HBsAg, reactive anti-HCV, reactive anti-HIV, 
and non-reactive TTIs) were separated in two 
aliquots for storage at - 80⁰C before test. Visually 
lipemic, icteric, and lysis samples were excluded from 
this study. 

A total of 100 serum samples with reactive (n=66) 

and non-reactive treponemal antibody (n=34) based 

on the ELISA and CLIA methods were obtained at the 

BTU of Indonesian Red Cross. 40 samples with     

non- reactive treponemal antibody  consisted of    

14 samples (41.2%) with reactive HBsAg, 7 samples 

(20.5%) with reactive anti-HCV, 4 samples (11.8%) 

with reactive anti-HIV, and 9 samples (26.5%) 

without reactive TTIs. All samples were tested for 

treponemal antibody by immunochromatography 

using Tp17 antigen (StandardTM Q Syphilis Ab, 

Standard Biosensor), with FTA-ABS test of           

anti-treponemal IgM and IgG (EUROIMMUN AG)    

as the gold standard.

The immunochromatographic test used Tp17 

antigen and procedure manual of FTA-ABS        

(anti-treponemal IgM and IgG) test following the 

manufacturer's instructions. Treponemal antibody 

test results by immunochromatographic test using 

Tp17 antigen and FTA-ABS were presented as 

qualitative data (reactive or non-reactive) and 

consecutively interpreted by three people. 

T r e p o n e m a l  a n t i b o d y  d e t e c t i o n  w i t h  

immunochromatographic test using Tp17 antigen 

was carried out at the Clinical Pathology Laboratory 

of the Dr. Soetomo Hospital, Surabaya.  FTA-ABS of 

anti-treponemal IgM and IgG was carried out at the 

Clinical Pathology Laboratory of the Dr. Cipto 

Mangunkusumo Hospital, Jakarta.

This research had been approved by the Health 

Research Ethics Committee of the Faculty of 

Medicine, Airlangga University, Surabaya Indonesia, 

with ethical conduct certificates number 

198/EC/KEPK/FKUA/2018.

Immunochromatographic test using Tp17 

antigen was evaluated by calculating diagnostic 

values such as sensitivity, specificity, positive 

predictive value, negative predictive value, and 

accuracy using a 2x2 table and comparing the results 

to the FTA-ABS test of anti-treponemal IgM and IgG 

as the gold standard. Cohen's Kappa analysis was 

performed to assess the concordance  between 

immunochromatographic test using Tp17 antigen 

and FTA-ABS of anti-treponemal IgM and IgG         

(p <0.05 was considered as significant).

RESULTS AND DISCUSSION

FTA-ABS test of 100 samples showed 63 (63%) 

samples with reactive anti-treponemal IgG and 37 

(37%) samples with non-reactive anti-treponemal 

IgG .  A l l  samples  showed non- reac t i ve                   

anti-treponemal IgM (Figure 1).
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Table 1. Results of treponemal antibody detection by immunochromatographic test using Tp17 antigen 

compared with FTA-ABS test of anti-treponemal IgG 

  
FTA-ABS Test of Anti-

treponemal IgG  Total 

(n=100) 
  Positive Negative 

 
Immunochromatographic 

test using Tp17  antigen 

Positive 44 7 51 

Negative 19 30 49 

  63 37 100 
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Figure 1.  Results of antitreponemal IgM and IgG by 

FTA-ABS

Reactive anti-treponemal IgG shows exposure to 

T.pallidum. Anti-treponemal IgG can be reactive for 

life in syphilis patients with or without treatment, 

whereas anti-treponemal IgM indicates early-stage 
11,12infection.  Sixty-three samples with reactive     

anti-treponemal IgG result and non-reactive       

anti-treponemal IgM showed probability of 

T.pallidum infections at later stage. Stage and 

disease progression can be determined by 

confirmation of clinical history and non-treponemal 
11test (RPR or VDRL).

The results of treponemal antibody detection by 

immunochromatographic test using Tp17 antigen in 

100 samples showed 51 (51%) samples with reactive 

treponemal antibody and 49 (49%) samples with 

non-reactive treponemal antibody (Figure 2).

The results of treponemal antibody detection 

with immunochromatographic test using           

Tp17 antigen compared to FTA-ABS test of                   

anti-treponemal IgG were presented in Table 1. 

Analysis of anti-treponemal IgM was not carried out 

because anti-treponemal IgM was non-reactive in all 

100 samples in this study.

Figure 2. Results of treponemal antibody detection 

by immunochromatographic test using 

Tp17 antigen
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The results of the analysis showed 19 samples 

with false negative results. False negative results may 

be due to the single use of antigen (Tp17) in 

immunochromatographic test, while the treponemal 

antibody was identified to be formed against the 
2,6,12-16 Tp15, Tp17, and Tp47 antigen of T.pallidum. The 

causes of false negative results can be confirmed by 

treponemal antibody analysis using the Western Blot 

method to detect treponemal antibody to other 

antigen than Tp17 which was probably not detected 

by the immunochromatographic test used in this 

study.

Ran et al. stated that anti-treponemal IgG 
17decreased after therapy.  This might also be the 

cause of false negative results in this study with the 

possibility that 19 samples with false negative results 

might have come from healthy donors with a history 

of syphilis and its treatment. Clinical data or history 

of donor and non-treponemal antibody tests such as 

VDRL or RPR were needed to confirm these results.

A decrease or not detected anti-Tp17 in donors 

with a history of syphilis therapy likely revealed the 

potential of anti-Tp17 as a serological test that can 
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be used to monitor therapy for syphilis patients.

19 samples with false negative results consisted 

of 11 samples (57.9%) with reactive treponemal 

antibody, 4 samples (21.1%) with reactive HBsAg,     

3 samples (15.8%) with reactive anti-HIV, and            

1 sample (5.3%) with normal results detected by 

ELISA/CLIA at BTU of Indonesian Red Cross.            

18 samples with false negative results detected by 

the immunochromatographic test using Tp17 

antigen might not be too problematic because the 

BTU of Indonesian Red Cross screening test  on the 

sample showed reactive HBsAg and anti-HIV so that 

blood was excluded. One sample with false negative 

result by immunochromatographic test using Tp17 

antigen and the non-reactive result by ELISA/CLIA 

was proceeded with VDRL test to determine the 

disease progression because the sample passed     

the TTIs screening at the BTU while the FTA-ABS         

test showed reactive anti-treponemal IgG and           

non-reactive anti-treponemal IgM. The result of 

VDRL test was non-reactive, suggesting the 

possibility of exposure to previous syphilis infection 
15that had been treated.  Clinical data and history of 

donor were needed to confirm this. Another 

possibility that caused false positive results of     
10,16,18FTA-ABS test  was SLE.

Blood with a reactive treponemal antibody that 

passed the screening test were relatively safe 

because the risk of syphilis transmission through 

blood donors was presumed to decrease when 

blood products were stored at 4⁰C for more than 2-5 

days. The T.pallidum were reported to be resistant to 
19extreme temperatures.  The bag of Thrombocyte 

Concentrate (TC) was also designed to provide         

±15% oxygen f low. This higher oxygen 

concentration did not allow T.pallidum to survive 

(the oxygen concentration required by T.pallidum is 

1% -4%). The T.pallidum was also reported to be 

attached to the surface of phagocytes and the use of 

leukoreduction blood component was reported to 

reduce syphilis transmission due to its ability to filter 

and remove leukocytes from the blood component 
20product.

Seven samples with false positive results 

consisted of 6 samples (85.7%) with reactive 

treponemal antibodies and 1 sample (14.3%) with 

the normal result as detected by ELISA/CLIA at the 

BTU of Indonesian Red Cross. It was stated in some 

references that the false positive results of the 

treponemal test could be caused by several 

conditions such as bacterial/viral infections, 

liver/hepatitis disease, narcotics usage, SLE/other 

autoimmune diseases, rheumatoid arthritis, and 

20diabetes.  Based on to the results of ELISA and CLIA 

at the BTU, viral hepatitis infection was not identified 

in these seven samples.

Cohen's Kappa analysis showed a moderate    

a n d  s i g n i f i c a n t  c o n c o r d a n c e  b e t w e e n  

immunochromatographic test using Tp17 antigen 

and FTA-ABS of anti-treponemal IgG (k = 0.477        

p :  0 .000) .  The diagnost ic  value of  the 

immunochromatographic test using Tp17 antigen 

showed a sensitivity, specificity, positive predictive 

value, negative predictive value, accuracy, positive 

likelihood ratio, and negative likelihood ratio of 

69.8%, 81%, 86.3%, 61.2%, 74%,  3.69, and 0.37,  

respectively.

There were difference of sensitivity and specificity 

between the immunochromatographic test using 

Tp17 antigen and CLIA method using Tp17 antigen 

(Immulite 1000). CLIA method using Tp17 antigen 

had a sensitivity and specificity to TPHA of 100% and 
798.8%, respectively.  LIASON CLIA using Tp17 

antigen showed a sensitivity of 95.2% in primary and 

secondary syphilis, but its diagnostic value for latent 
10or post-therapy syphilis was not mentioned.

Discrepancy in results could be caused by the use 

of different methods (immunochromatography or 

CLIA) or could also be caused by the use of different 

confirmation tests (TPHA or FTA-ABS). TPHA was 

developed in the same era as FTA-ABS, but to date 

FTA-ABS is still considered as the gold standard for 

confirmation of syphilis serological tests based on 
10,16,18the detection of treponemal antibody.

FTA-ABS detects specific anti-treponemal IgM 

and IgG of the T. pallidum protein. This test uses     

the principle of indirect immunofluorescence using    

the antigen of T.pallidum subspecies pallidum     
10,16,18(Nichols strain).  TPHA uses the principle of 

hemagglutination by the antigen of T.pallidum 

subspecies pallidum (Nichols strain) but detects  

total treponemal antibody. It was unclear whether 

the use of different  antibody detection (total or              

anti-treponemal IgM and IgG) were the cause for 

different results. The sensitivity of FTA-ABS in the 

primary infection, secondary infection and early 

latency, further latent infection was 84%, 100%,and 

96%, with the specificity of 97%, respectively. The 

sensitivity of TPHA at the primary infection, 

secondary infection, latent infection, and further 

latent infection was 76%, 100%, 97-100%, 94%, with 
10,18the specificity of TPHA of 99%, respectively.  

The results of this study were also different from 

the WHO evaluation in 2003 on six syphilis 

immunochromatographic tests which showed a 

sensitivity of 84.5%-97.7% and a specificity of     
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2192.8-98%.  Study by Herring et al. of nine syphilis 

immunochromatographic tests showed sensitivity 

and specificity of 84.5%-97.7% and84.5-98%, 
22respectively.  A study by Bazzo et al. on seven 

syphilis immunochromatographic tests showed       

a sensitivity and specificity of 94.5%-100% and   
2391.5%-100%.  All of these studies used TPHA/TPPA 

as a confirmation test for treponemal antibody.

The syphilis immunochromatograpic test by 

WHO evaluation used one or more than one antigen 

combination. Two immunochromatographic tests 

using a combination of three antigens (Tp15, Tp17, 

and Tp47) showed a sensitivity and specificity of    

95-97.7% and 93.4-94.9%, respectively. Two 

immunochromatographic tests using a combination 

of two antigens (Tp17 and Tp47) showed a sensitivity 

and specificity of 84.5-85% and 93.4 - 98%, 

respectively. One immunochromatographic test 

using a combination of two antigens (Tp15 and 

Tp17) showed a sensitivity and specificity of 86% and 

92.8%, respectively. One immunochromatographic 

test using one antigen (Tp47) showed with a 

sensitivity and specificity of 97.2% and 94.1%, 
21respectively.

The evaluation showed that the combination of 

three antigens had a better diagnostic value than the 

combination of two antigens. The use of one antigen 

Tp47 also showed an equivalent diagnostic value to 

that of combination of three antigens. This was in line 

with reference suggesting that Tp47 antigens were 

the most immunogenic and dominant protein, while 

Tp17 and Tp15 were detected in fewer levels, despite 
24of their equally strong immunogenicity.

Study by Miranda and Sato suggested that 

although Tp47 showed activity as a component of 

major antigens, combination of Tp17, Tp15, and 

Tp47 antigen was important for syphilis serological 
24tests.

None of the syphilis immunochromatographic 

tests in the study used Tp17 antigens in a single  

form. So far, researchers have not found any 

immunochromatographic test using one single Tp17 

antigen and its diagnostic value compared with the 

TPHA or FTA-ABS.

The limitation of this study was no use of routine 

TPHA test as a confirmation test for treponemal 

antibody so that the results of the study were less 

compared to the use of other antigens on syphilis 

immunochromatographic tests. No Western Blot 

analysis was performed to determine the possible 

presence of a treponemal antibody other than    

anti-Tp17. Another limitation was no observation of 

clinical data from donors and there were no        

non-treponemal tests performed in all samples with 

reactive anti-treponemal results detected by       

FTA-ABS test to determine the stage and disease 

progression.

CONCLUSION AND SUGGESTION

Immunochromatographic tests using Tp17 

antigen to detect  treponemal antibody of blood 

donors showed a moderate and significant 

concordance to FTA-ABS with a sensitivity of 69.8% 

and a specificity of 81%. The sensitivity which was not 

high in this study was thought to be due to the use of 

a single antigen (Tp17) while treponemal antibody is 

formed against three main antigens Tp15, Tp17, and 

Tp47. Another possibility was the decrease of      

anti-Tp17 IgG in donors after syphilis therapy and 

the difference in gold standard with other studies 

(FTA-ABS vs. TPHA).

It was recommended that further research use 

routine TPHA test as a confirmation test, Western 

Blot to determine the possibility of antibodies other 

than anti-Tp17, non-treponemal test such as VDRL 

or RPR in all blood samples with reactive treponemal 

antibody, and analyze clinical history of donor to 

determine the stage and progression of the disease.
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