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CDC recommends syphilis serologic screening with a non-
treponemal test, such as the rapid plasma reagin (RPR) or 
Venereal Disease Research Laboratory (VDRL) test, to identify 
persons with possible untreated infection; this screening is fol-
lowed by confirmation using one of several treponemal tests. 
Recently, the availability of automatable treponemal enzyme 
and chemiluminescence immunoassays (EIA/CIA) has led some 
laboratories to adopt a reverse sequence of screening in which a 
treponemal EIA/CIA is performed first, followed by testing of 
reactive sera with a nontreponemal test. To better understand 
the performance of reverse sequence screening for syphilis, 
CDC analyzed data from five laboratories that used reverse 
sequence screening during 2006–2010. This report describes 
the results of that analysis, which indicated that among sera 
reactive on initial screening with a treponemal EIA/CIA, 
56.7% had a nonreactive RPR test. Among these discordant 
sera, 31.6% also were nonreactive by treponemal testing using 
Treponema pallidum particle agglutination (TP-PA) or fluores-
cent treponemal antibody absorbed (FTA-ABS) tests. Among 
discordant sera, the rate of nonreactive confirmatory trepone-
mal tests was 2.9 times higher in a population with low preva-
lence of syphilis, suggesting that the low-prevalence population 
had a higher percentage of false-positive test results. Although 
CDC continues to recommend the traditional algorithm with 
reactive nontreponemal tests confirmed by treponemal test-
ing, in this report CDC offers additional recommendations if 
reverse sequence syphilis screening is used. 

Treponema pallidum, the bacterium that causes syphilis, 
cannot be cultured. As a result, serologic testing is the method 
most often used to diagnose syphilis in patients with suspected 
disease. Because syphilis can be asymptomatic, serologic 
screening is recommended for 1) persons at high risk, to detect 
latent infections; 2) pregnant women, to prevent congenital 
syphilis; and 3) blood donors, to prevent transmission through 
transfusion. Serodiagnosis of syphilis involves the detection of 
two distinct types of antibodies: 1) nontreponemal antibodies 

directed against lipoidal antigens released from damaged 
host cells and possibly from the treponemes themselves 
and 2) treponemal antibodies directed against T. pallidum 
proteins. Nontreponemal antibody tests can be nonreactive 
early in the course of infection and in late stages of disease, 
and often become nonreactive (serorevert) after treatment of 
early infection (1). Treponemal antibodies appear earlier than 
nontreponemal antibodies and usually remain detectable for 
life, even after successful treatment. 

To reduce the time and labor required for syphilis screening, 
some laboratories have adopted reverse sequence screening in 
which sera are tested first by a treponemal EIA/CIA that permits 
automation for high throughput testing, followed by nontrepone-
mal testing of reactive specimens. This reverse sequence can 
result in identification of discordant sera that are reactive with a 
treponemal test but nonreactive with a nontreponemal test. This 
result does not occur with the traditional algorithm because only 
nontreponemal-reactive sera are tested with a treponemal test. 
Discordant testing results could be caused by 1) previous syphilis 
infection, treated or untreated, with persistence of treponemal 
antibodies but seroreversion of nontreponemal antibodies, 2) a 
false-positive treponemal test result, or 3) early primary syphilis 
in a person who has yet to develop nontreponemal antibodies. 

Discordant Results from Reverse Sequence Syphilis Screening — 
Five Laboratories, United States, 2006–2010

Recommended Immunization 

Schedules for Persons Aged 

0 Through 18 Years — 

United States, 2011

INSIDE

138 Decrease in Smoking Prevalence — Minnesota, 
1999–2010

143 QuickStats

QuickGuide

Please note: An erratum has been published for this issue. To view the erratum, please click here.



The MMWR series of publications is published by the Office of Surveillance, Epidemiology, and Laboratory Services, Centers for Disease Control and Prevention (CDC), 
U.S. Department of Health and Human Services, Atlanta, GA 30333.
Suggested citation: Centers for Disease Control and Prevention. [Article title]. MMWR 2011;60:[inclusive page numbers].

Centers for Disease Control and Prevention
Thomas R. Frieden, MD, MPH, Director

Harold W. Jaffe, MD, MA, Associate Director for Science
James W. Stephens, PhD, Office of the Associate Director for Science

Stephen B. Thacker, MD, MSc, Deputy Director for Surveillance, Epidemiology, and Laboratory Services
Stephanie Zaza, MD, MPH, Director, Epidemiology and Analysis Program Office

MMWR Editorial and Production Staff
Ronald L. Moolenaar, MD, MPH, Editor, MMWR Series

John S. Moran, MD, MPH, Deputy Editor, MMWR Series
Robert A. Gunn, MD, MPH, Associate Editor, MMWR Series

Teresa F. Rutledge, Managing Editor, MMWR Series
Douglas W. Weatherwax, Lead Technical Writer-Editor

Donald G. Meadows, MA, Jude C. Rutledge, Writer-Editors

Martha F. Boyd, Lead Visual Information Specialist
Malbea A. LaPete, Julia C. Martinroe,
Stephen R. Spriggs, Terraye M. Starr

Visual Information Specialists
Quang M. Doan, MBA, Phyllis H. King

Information Technology Specialists
MMWR Editorial Board

William L. Roper, MD, MPH, Chapel Hill, NC, Chairman
Virginia A. Caine, MD, Indianapolis, IN

Jonathan E. Fielding, MD, MPH, MBA, Los Angeles, CA
David W. Fleming, MD, Seattle, WA

William E. Halperin, MD, DrPH, MPH, Newark, NJ
King K. Holmes, MD, PhD, Seattle, WA
Deborah Holtzman, PhD, Atlanta, GA

John K. Iglehart, Bethesda, MD
Dennis G. Maki, MD, Madison, WI

Patricia Quinlisk, MD, MPH, Des Moines, IA
Patrick L. Remington, MD, MPH, Madison, WI

Barbara K. Rimer, DrPH, Chapel Hill, NC
John V. Rullan, MD, MPH, San Juan, PR

William Schaffner, MD, Nashville, TN
Anne Schuchat, MD, Atlanta, GA

Dixie E. Snider, MD, MPH, Atlanta, GA
John W. Ward, MD, Atlanta, GA

Morbidity and Mortality Weekly Report

134 MMWR / February 11, 2011 / Vol. 60 / No. 5

In 2008, a CDC report found that among 6,548 sera that 
were reactive with a screening EIA, 3,664 (56.0%) were non-
reactive by reflex nontreponemal testing (2). Among the 3,664 
discordant sera, 2,512 were tested with a TP-PA or FTA-ABS, of 
which 433 (17.2%) were nonreactive, suggesting false-positive 
EIA treponemal test results. In that analysis, results from four 
different laboratories using two different commercial EIAs and 
different testing protocols were combined without subanalyses. 
The report recommended a confirmatory treponemal test for 
discordant sera (using a test other than EIA or CIA) to identify 
persons who might require treatment (2).

Since the 2008 CDC report, confusion has persisted among 
clinicians, laboratorians, and public health practitioners regard-
ing testing and treatment decisions and partner notification 
when using the reverse sequence for syphilis screening (3). 
Management decisions for patients with discordant sera and 
nonreactive confirmatory treponemal tests are especially dif-
ficult. To evaluate reverse sequence screening in populations 
with high and low syphilis prevalence and to evaluate the use 
of TP-PA and FTA-ABS tests for identifying false-positive 
EIA/CIA screening tests, CDC analyzed syphilis screening 
data from five clinical laboratories. Three sites served patient 
populations with low prevalence of syphilis (large managed-care 
organizations), and two sites served patient populations with 
high prevalence (including men who have sex with men and 
patients with human immunodeficiency virus infection). 

A total of 140,176 sera screened with a treponemal EIA/
CIA were included in the analyses (4–7; SM Novak-Weekley, 
Southern California Permanente Group Regional Reference 
Laboratories, personal communication, 2010). Data from sera 
with equivocal test results were not included as reactive tests. 
For each site and overall, the following percentages were calcu-
lated: 1) reactive EIA/CIAs among all sera, 2) discordant sera 
among those with reactive EIA/CIAs (i.e., those with negative 
nontreponemal test results), and 3) nonreactive confirmatory 
TP-PA or FTA-ABS tests among discordant sera. The same 
calculations were performed for the populations with low 
prevalence and high prevalence of syphilis. 

Among the 140,176 specimens screened with an EIA/
CIA, 4,834 (3.4%) had a reactive test result (Table). Among 
these 4,834 EIA/CIA-reactive sera, 2,743 (56.7%) were 
RPR-nonreactive, of which 866 (31.6%) were nonreactive by 
TP-PA or FTA-ABS testing, suggesting that the initial EIA/
CIA result was a false-positive. The percentage of reactive EIA/
CIAs was 6.3 times higher (14.5%) in the population with high 
prevalence of syphilis than the population with low prevalence 
(2.3%). The percentage with discordant results was higher in 
the low-prevalence population than in the high-prevalence 
population (60.6% versus 50.6%), but among the discordant 
sera, the percentage with nonreactive TP-PA or FTA-ABS tests 
was 2.9 times greater in the low-prevalence population than 
the high-prevalence population (40.8% versus 14.1%). 
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Editorial Note

For this report, data from five studies of reverse sequence 
syphilis screening were analyzed to determine whether CDC 
should provide additional recommendations for serologic test-
ing and patient management when reverse screening is used. 
The finding that 56.7% of specimens with a reactive EIA/CIA 
screening test had a nonreactive nontreponemal (RPR) test cor-
roborated the high percentage of discordance described in the 
2008 CDC report (2). In addition, an even higher overall per-
centage of nonreactive confirmatory treponemal tests (31.6%) 
was found in this analysis, compared with the earlier report 

(17.2%). That the percentage of patients with nonreactive 
screening treponemal tests in the low-prevalence population 
was 2.9 times that of the high-prevalence population suggests 
that these EIA/CIAs were false-positive results.

CDC continues to recommend that nontreponemal tests 
be used to screen for syphilis and that treponemal testing be 
used to confirm syphilis as the cause of nontreponemal reac-
tivity. The traditional algorithm performs well in identifying 
persons with active infection who require further evaluation 
and treatment, while minimizing false-positive results in low 
prevalence populations (8). 

However, if reverse sequence screening is used, CDC recom-
mends that a specimen with reactive EIA/CIA results be tested 
reflexively with a quantitative nontreponemal test (e.g., RPR 
or VDRL) (Figure). If test results are discordant, the specimen 
should be tested reflexively using the TP-PA test as a confirma-
tory treponemal test. Results from all serologic testing should be 
reported promptly and concurrently to the clinician and public 
health department. Patients with discordant serologic results by 
EIA/CIA and RPR/VDRL testing whose sera are reactive by 
TP-PA testing are considered to have past or present syphilis; if 
sera is TP-PA nonreactive, syphilis is unlikely (Figure).

TABLE. Results of reverse sequence syphilis screening (treponemal test screening followed by nontreponemal test confirmation) — five 
laboratories, United States, 2006–2010 

Population type/Laboratory
Treponemal 

test used

Conjugate 
type 

(anti-antibody 
or antigen)

Total no. 
of 

specimens

Reactive EIA/CIA 
treponemal test

Nonreactive reflex 
nontreponemal RPR test

Nonreactive TP-PA or FTA-ABS 
confirmatory treponemal test

No. of 
specimens

 (% of 
total)

No. of 
specimens

(% of reactive  
treponemal 

tests)
No. of 

specimens
(% of nonreactive 
reflex RPR tests)

Overall 140,176 4,834 (3.4) 2,743 (56.7) 866 (31.6)

Low-prevalence population* 127,402 2,984 (2.3) 1,807 (60.6) 737 (40.8)

Southern California† Trep-Chek Anti-antibody 47,952 1,278 (2.7) 765 (59.9) 459§ (60.0)
Northern California¶ Liaison Antigen 21,623 438 (2.0) 287 (65.5) 88§ (30.7)
Southern California** Trep-Sure Antigen 57,827 1,268 (2.2) 755 (59.5) 190§ (25.2)

High-prevalence population†† 12,774 1,850 (14.5) 936 (50.6) 129 (14.1)

New York City§§ Trep-Chek Anti-antibody 7,607 1,165 (15.3) 639 (54.8) 78¶¶ (12.2)
Chicago*** Trep-Sure Antigen 5,167 685 (13.3) 297 (43.4) 51¶¶ (18.6)†††

Abbreviations: EIA/CIA = enzyme immunoassay/chemiluminescence immunoassay; RPR = rapid plasma reagin; TP-PA = Treponema pallidum particle agglutination; 
FTA-ABS = fluorescent treponemal antibody absorbed.
 * Persons enrolled in large managed-care organizations, including pregnant women.
 † Borenstein LA, Spotkov JM, Cox DL, Novak-Weekley SM. High throughput laboratory experience using the Trep-Chek EIA as a screening test for syphilis [C-097]. 

Presented at the American Society for Microbiology 106th General Meeting. Orlando, FL; May 21–25, 2006.
 § TP-PA test was used as the confirmatory treponemal test.
 ¶ Park IU, Schapiro JM, Chow JM, Stanley M, Shieh J, Bolan G. Treponemal immunoassays for syphilis testing: how should we manage patients with discrepant 

serology [P2.110]? Presented at the International Society for STD Research. London, England; June 30, 2009.
 ** SM Novak-Weekley, Southern California Permanente Group Regional Reference Laboratories, personal communication, 2010.
 †† Including men who have sex with men and persons with human immunodeficiency virus infection.
 §§ Philips-Rodriguez D, Perlman D, Schillinger J. Past and current syphilis diagnoses among Treponema pallidum EIA+/RPR- patients with a high rate of HIV infection; 

findings from medical record review, New York City, 2008–2009 [LBe]. Presented at the 2010 National STD Prevention Conference. Atlanta, GA; March 10, 2010.
 ¶¶ FTA-ABS test was used as the confirmatory treponemal test.
 *** Pohl D, Hotton A, Gratzer B, et al. Discordant syphilis EIA test results: are newer tests better [D4a]? Presented at the 2010 National STD Prevention Conference. 

Atlanta, GA; March 11, 2010.
 ††† Out of 274 specimens with nonreactive reflex RPR tests.
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Traditionally, the FTA-ABS test has been considered the gold 
standard treponemal test and still is used by some laboratories. 
However, the FTA-ABS test has lower specificity than other 
treponemal tests and probably lower sensitivity (9). In addi-
tion to inherent subjectivity, the FTA-ABS test also requires 
trained personnel and a dedicated fluorescence microscope. For 
these reasons, CDC recommends that the FTA-ABS test not 
be used to confirm discordant treponemal screening results. 
Based on published sensitivity and specificity data, the TP-PA 
test currently is considered to be the most suitable confirma-
tory treponemal test (10).

When making management decisions, clinicians always should 
consider data other than the results of serodiagnostic tests. An 
assessment is needed of the patient’s sexual risk factors and medi-
cal history, especially history of previous treatment for syphilis. 
A physical examination also should be performed to assess for 
evidence of syphilis, especially primary disease (e.g., ulcerative 
genital or anal lesions). If the traditional algorithm is used and 
the initial nontreponemal test is nonreactive, patients with 
suspected primary syphilis should be treated and then retested 
with a nontreponemal test in several weeks. Previously untreated 
patients with discordant sera and a reactive TP-PA should be 
treated according to CDC’s 2010 STD Treatment Guidelines.* 

* Available at http://www.cdc.gov/std/treatment/2010.

EIA or CIA

EIA/CIA
+

EIA/CIA
−†

Quantitative RPR
or other

nontreponemal test

RPR
+

Syphilis 
(past or present)§

RPR
−

TP-PA

TP-PA
+

Syphilis 
(past or present)§

TP-PA
−

Syphilis unlikely¶

FIGURE. CDC-recommended algorithm for reverse sequence syphilis 
screening (treponemal test screening followed by nontreponemal 
test confirmation)*

Abbreviations: EIA/CIA = enzyme immunoassay/chemiluminescence immuno-
assay; RPR = rapid plasma reagin; TP-PA = Treponema pallidum particle 
agglutination.
* Despite these recommendations for reverse sequence screening, CDC 

continues to recommend the traditional algorithm with reactive nontreponemal 
tests confirmed by treponemal testing.

† If incubating or primary syphilis is suspected, treat with benzathine penicillin 
G 2.4 million units intramuscularly in a single dose.

§ Evaluate clinically, determine whether treated for syphilis in the past, assess 
risk for infection, and administer therapy according to CDC’s 2010 STD Treatment 
Guidelines (available at http://www.cdc.gov/std/treatment/2010).

¶ If at risk for syphilis, repeat RPR in several weeks. 

What is already known on this topic?

Reverse sequence syphilis screening identifies a large 
proportion of patients with reactive treponemal enzyme or 
chemiluminescence immunoassays (EIA/CIA) and nonreactive 
nontreponemal (e.g., rapid plasma reagin [RPR] or Venereal 
Disease Research Laboratory [VDRL]) test results, causing 
uncertainty about patient management. 

What is added by this report?

Data from five laboratories that tested 140,176 serum 
specimens with reverse sequence syphilis screening indicated 
that, among patients with reactive EIA/CIA results, 56.7% had 
nonreactive nontreponemal test results and among these 
discordant sera, 12.2%–60.0% were nonreactive with a second 
treponemal test, suggesting they were false-positive results.

What are the implications for public health practice?

CDC continues to recommend traditional screening using a 
nontreponemal test followed by testing of reactive sera with a 
treponemal test. When reverse sequence screening is used, CDC 
recommends reflexively testing all sera that produce reactive 
EIA/CIA results with a quantitative nontreponemal test and 
reflexively testing sera with discordant results (i.e., reactive 
EIA/CIA and nonreactive RPR/VDRL test) with a confirmatory 
Treponema pallidum particle agglutination assay (TP-PA); all test 
results should be reported promptly and concurrently to the 
clinician and public health department.
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The findings in this report are subject to at least one limita-
tion. The specimens were tested in five different laboratories 
and were not assessed using the same screening immunoassay or 
the same confirmatory treponemal test. CDC plans to conduct 
studies to compare head-to-head the performances of EIAs, 
CIAs, the TP-PA test, the FTA-ABS test, and a new treponemal 
test that utilizes an alternative format (i.e., microbead immuno-
assay), using specimens from well-defined patient populations 
whose clinical histories and syphilis risk are known. 

Additional studies are expected to provide a better under-
standing of serologic syphilis testing practices. Studies are 
planned by CDC to characterize discordant sera with non-
reactive confirmatory treponemal tests by immunoblotting 
to define their reactivities with T. pallidum antigens and 
identify the causes of unconfirmed reactive treponemal tests. 
Comparative studies are of particular importance in popula-
tions with a low prevalence of syphilis, including pregnant 
women who are screened as part of routine prenatal care, to 
guide clinical management of women and infants born to 
mothers with discordant sera. Additionally, based on the find-
ing that immunoglobulin M (IgM) antibodies are produced 
within 2 weeks of infection (3), the utility of IgM treponemal 
testing for diagnosis of primary syphilis and evaluation of 
infection in asymptomatic, seropositive, untreated persons 
should be investigated.
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