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Background

Diagnosis of syphilis infections has historically utilized a combination of clinical indicators 
and both non-treponemal and treponemal assays to indicate the presence of the causative 
agent, Treponema pallidum. The use of various combinations of serological assays in testing 
algorithms has led to reporting language that can vary within and between laboratories 
with respect to terminology, technical verbiage, and overall test interpretation. This could 
cause confusion or clinical misinterpretation and negatively impact or delay proper patient 
management decisions. The Association for Public Health Laboratories (APHL) Sexually 
Transmitted Diseases (STD) Subcommittee and associated workgroup including subject 
matter experts from public health laboratories developed this document through consensus. 
The document was created to provide suggested reporting language to aid laboratory 
professionals, clinicians, healthcare workers, epidemiologists and program staff in the 
interpretation of the two most commonly used syphilis serologic testing algorithms. The 
reporting guidance in this document is only suggestive and may need to be adapted or 
modified depending on factors such as jurisdictional requirements or advances in diagnostic 
technology.  

Introduction
Syphilis was first documented as a disease process in the 1500s but it took until 1905 for 
the spirochete T. pallidum to be isolated by Shaudin and Hoffman and was subsequently 
confirmed as the causative agent of syphilis in 1912.1–3 Definitive laboratory diagnosis 
has always been challenging due to both the wide array of clinical manifestations and the 
lack of a single optimal test.4 T. pallidum, similar to other spirochetes, is nearly impossible 
to culture, eliminating the gold standard method for laboratory diagnosis from the list 
of options available to laboratorians. Scientists have therefore had to utilize alternative 
methods to detect and identify T. pallidum. Diagnosis for hundreds of years was entirely 
clinically based and clinical evaluations still play a critical role in identifying cases of syphilis 
today.5 

Once the spirochete was identified, laboratorians were quick to find new methods to 
detect the pathogen. In 1906, Landsteiner and Mucha introduced the use of dark field 
microscopy as a method to directly detect the presence of Treponema pallidum in a chancre 
lesion.6 August Wasserman subsequently developed the first serologic test for syphilis.3,5,7 

Throughout the 1900s both treponemal and non-treponemal assays were developed and 
improved upon. The current non-treponemal assays are non-specific for syphilis.3 They 
are based on detecting the body’s antibody response to the release of cardiolipin, which 
is elevated in numerous chronic conditions and infections including syphilis.8 If the non-
treponemal assay is reactive, the serum or plasma specimen is diluted two-fold to an 
endpoint, to determine the titer of the antibody present. The current methodologies include 
the Venereal Disease Research Laboratory (VDRL), Rapid Plasma Reagin (RPR) and Toludine 
Red Unheated Serum Test (TRUST).3,5,9,10 The VDRL assay, developed in 194611  remains 
the only assay FDA-approved for testing cerebrospinal fluid and has otherwise widely been 
replaced by the RPR assay. The RPR assay, developed in 195712 is a modification of VDRL 
that is  visualized by the naked eye with the assistance of charcoal particles rather than 
microscopically as with the VDRL test. The TRUST assay is also based on a modification of 
the VDRL assay and is procedurally similar to the RPR assay.13 
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Treponemal assays, that either directly detect the pathogen or antibodies to the pathogen, 
have also evolved over the course of the 20th century and now 21st century.3,5 While rare, 
direct detection of T. pallidum is still utilized in some jurisdictions that are performing dark-
field microscopy. Other direct detection methods include polymerase chain reaction (PCR) 
and direct fluorescent antibody (DFA) assays.3,9,10

There are also several tests that detect treponemal antibodies including Treponema 
pallidum–particle agglutination (TP-PA) assay,14 Fluorescent Treponemal Antibody–
Absorption (FTA-ABS) assay,15  immunoassays, and rapid point-of-care tests such as 
the Syphilis Health CheckTM CLIA waived assay. With the widespread introduction of 
immunoassays in the 1980s,3 syphilis testing was adapted to this platform, which allowed 
for higher throughput and provided objective results. There are now several versions of 
immunoassays depending on the method of detection; enzyme immunoassays (EIA), 
chemiluminescent immunoassays (CIA), and microbead immunoassays (MIA). These 
immunoassays may detect IgG, IgM or both IgG and IgM antibodies produced against 
Treponema pallidum.3,5,10 

Laboratories use a combination of these treponemal and non-treponemal antibody tests to 
screen for and confirm syphilis infections by using one of two serologic testing algorithms--
the traditional algorithm or the reverse algorithm. There are many factors to consider when 
deciding on what testing strategy will be most suitable for a given jurisdiction and each 
algorithm has its strengths and weaknesses. The traditional syphilis algorithm, consisting 
of a non-treponemal test, followed by a treponemal test, has the advantage of familiarity 
and cost. This strategy has been in use for many years so laboratorians, epidemiologists, 
clinicians and researchers alike are accustomed to the results and how to interpret them. 

In 2009, an expert panel was convened to discuss syphilis diagnostics and formalized the 
“reverse” algorithm,16 which starts with a treponemal screening test followed by a non-
treponemal test. This approach might be more attractive to laboratories that have high 
testing volumes and where the manual labor involved with non-treponemal tests is no longer 
appropriate for laboratory workflow and staffing needs. The reverse algorithm will identify 
past infections previously undetected with the traditional algorithm, and has the potential to 
detect early infections but more studies are needed to support or refute this. The selection 
of the testing algorithm used in a facility needs to take into consideration factors such 
as prevalence, which indirectly affects positive and negative predictive values, as well as 
testing volume and throughput, labor needs, sensitivity, specificity, turnaround time and cost 
considerations.17–21

The interpretation of both algorithms can be difficult to understand. Determination of 
current infections must be accompanied by a thorough clinical examination and evaluation 
of exposure history. It is recommended that the laboratory consider inclusion of the 
standard reporting language below, as appropriate, but laboratories must also remain in 
compliance with their regulatory requirements. This language emphasizes clear and concise 
interpretation of results, regardless of assay or target. The following reporting language was 
developed to clarify and guide how to report test results to clinicians or submitting agencies 
as well as recommendations for follow-up testing. 
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Description of Syphilis Traditional Algorithm, Test Methods and 
Suggested Interpretation

The traditional algorithm (Figure 1) begins with a non-treponemal assay and reflexes to a 
treponemal assay. If the non-treponemal assay is reactive, the serum or plasma specimen 
is diluted two-fold to an endpoint to determine the titer of the antibody present. This is 
utilized for clinical management of the patient to help determine efficacy of treatment. To 
confirm that the antibody that is present is due to T. pallidum, a reflex treponemal-specific 
confirmation assay is performed. For interpretation of the results and more detailed 
information please see Table 1. 

*If titer <1:4 consider these values associated with possible serofast condition.22 Serofast is used to refer to those persons 
with early syphilis with non-treponemal titers that neither increase nor decrease 4-fold after treatment.2,3

Qualitative  Non‐Treponemal

Quantitative Non‐Treponemal

Treponemal

Reactive Non‐reactive

Reactive Non‐reactive

Syphilis infection 
unlikely; biological 
false positive likely

No laboratory 
evidence of syphilis 

infection

Consistent with 
current syphilis 
infection*

Figure 1: Traditional Syphilis Serology Testing Algorithm
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Table 1: Suggested Guidance for Reporting Results from the Traditional Syphilis Serologic Testing Algorithma 
Te

st
 O

ut
co

m
es

Test Sequence

Interpretation for Laboratory 
Report

Further Actions b

Step 1a Step 1b Step 2

Qualitative 
Non-Treponemal 

Assay (For Ex-
ample: RPR)

Quantitative 
Non-Treponemal 

Assay (For Ex-
ample: RPR)

Treponemal 
Assay (For 
Example: 

TP-PA)

Non-reactive Not Indicated Not Indicated No laboratory evidence of 
syphilis infection

If recent exposure is suspected, re-
draw sample in 2-4 weeks and repeat 
algorithm. 

Weakly Reactivec
Weakly Reactive, 
prozoned has 
been ruled out 

Non-reactive Syphilis infection unlikely

Clinical evaluation should be per-
formed to identify signs, symptoms 
or past history of infection. If recent 
exposure is suspected, redraw sample 
in 2-4 weeks and repeat algorithm.

Weakly Reactive
Weakly Reactive, 
prozone has 
been ruled out

Reactive
Treponemal antibodies de-
tected. Consistent with past or 
potential early syphilis infection

Clinical evaluation should be per-
formed to identify signs, symptoms 
or past history of infection. If recent 
exposure is suspected, redraw sample 
in 2-4 weeks and repeat algorithm. 

Reactive Reactive at 1:1, 
1:2, or 1:4 Non-reactive

Non-treponemal antibodies 
detected. Syphilis infection 
unlikely; biologic false positive 
likely

Clinical evaluation should be per-
formed to identify signs, symptoms 
or past history of infection. If recent 
exposure is suspected, redraw sample 
in 2-4 weeks and repeat algorithm. 

Reactive Reactive at 1:1, 
1:2, or 1:4 Reactive

Treponemal and non-trepo-
nemal antibodies detected. 
Consistent with current or past 
syphilis infection, or due to 
sero-faste condition

Clinical evaluation should be per-
formed to identify signs, symptoms or 
past history of infection. 

Reactive Reactive ≥ 1:8 Non-reactive

Non-treponemal antibodies 
detected. Inconclusive for 
syphilis infection; biologic false 
positive likely 

Clinical evaluation should be per-
formed to identify signs, symptoms 
or past history of infection. If recent 
exposure is suspected, redraw sample 
in 2-4 weeks and repeat algorithm.

Reactive Reactive ≥ 1:8 Reactive

Treponemal and non-trepo-
nemal antibodies detected. 
Consistent with current syphilis 
infection   

Clinical evaluation should be per-
formed to identify signs, symptoms or 
past history of infection.

Special Circumstances: Not recommended in algorithm, for use if both tests are ordered by provider.

Non-reactive Not Indicated Non-reactive No laboratory evidence of 
syphilis infection

Sample can be reported as nonreac-
tive for syphilis. If recent exposure 
is suspected, redraw sample in 2-4 
weeks and repeat algorithm.

Non-reactive Not Indicated Reactive
Treponemal antibodies de-
tected. Consistent with past or 
potential early syphilis infection

Clinical evaluation should be per-
formed to identify signs, symptoms or 
past history of infection. If past history 
of treatment reported, no further 
management is needed unless recent 
exposure suspected. If no past history 
of treatment, follow guidelines for 
treatment of latent syphilis infection.24 
If recent exposure is suspected, re-
draw sample in 2-4 weeks and repeat 
algorithm.

a-This table is for testing and reporting of serum specimens only. b-Comments under “Further Action” can be 
included as language in the laboratory report or can be used as guidance for laboratorians to discuss test 
results with health care providers. c-A weakly reactive result is only obtained when testing with VDRL, not RPR. 
d-The zone in which no agglutination occurs due to antibody excess.This phenomenon can be corrected by 
diluting the specimen and re-testing. e-An unchanged VDRL of 1:2 or less and RPR of 1:4 or less is considered 
sero-fast.22
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Description of Syphilis Reverse Algorithm, Test Methods and 
Suggested Interpretation

The reverse algorithm (Figure 2) begins with a treponemal assay, reflexes to a non-
treponemal assay and may also incorporate a second treponemal assay. If the treponemal 
screening assay is reactive, the serum or plasma specimen is reflexed to a qualitative non-
treponemal assay, which is quantitated if reactive. If the qualitative non-treponemal assay is 
non-reactive, a second treponemal assay may be incorporated to aid in the resolution of the 
syphilis status of the patient. For interpretation of the results and more detailed information 
please see Table 2.

*The supplemental treponemal test should utilize a unique platform and or antigen, different than the first treponemal 
test. Other publications have tables comparing platforms and antigens in treponemal tests.5   

Treponemal
 (Immunoassay)

Non‐Treponemal

Supplemental Treponemal*

Reactive Non‐reactive

Reactive Non‐reactive

Inconclusive for 
syphilis infection; 
potentially early 
infection or false 

positive

No laboratory 
evidence of syphilis 

infection

Consistent with past 
or potential early 
syphilis infection

Reactive Non‐reactive

Consistent with 
current or past syphilis 

infection

Figure 2: Reverse Syphilis Serology Testing Algorithm
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Table 2: Suggested Guidance for Reporting Results from the Reverse Syphilis Serologic Testing Algorithma
Te

st
 O

ut
co

m
es

Test Sequence

Interpretation for Laboratory 
Report

Further Actions b

Step 1 Step 2 Step 3

Trepomal 
Assay                

(For Example: 
Immunoassay)

Non-Treponemal 
Assay                 

(For Example: 
RPR)

Treponemal 
Assay                 

(For Example: 
TP-PA)

Non-reactive Not Indicated Not Indicated No laboratory evidence of syphi-
lis infection

If recent exposure is suspected, re-
draw sample in 2-4 weeks and repeat 
algorithm. 

Reactive Non-reactive  Non-reactive

Treponemal antibodies not con-
firmed. Inconclusive for syphilis 
infection; potentially early infec-
tion, false positive likely. 

Clinical evaluation should be per
formed to identify signs, symptoms or 
past history of infection. If recent ex
posure is suspected, redraw sample 
in 2-4 weeks and repeat algorithm.

Reactive Non-reactive Reactive
Treponemal antibodies detected. 
Consistent with past or potential 
early syphilis infection. 

Clinical evaluation should be per-
formed to identify signs, symptoms 
or past history of infection. If past 
history of treatment reported, no 
further management is needed un-
less recent exposure suspected. If 
no past history of treatment, follow 
guidelines for treatment of latent 
syphilis infection.24 If recent exposure 
is suspected, redraw sample in 2-4 
weeks and repeat algorithm.

Reactive Reactive ≥ 1:1 Not indicated

Treponemal and non-treponemal 
antibodies detected. Consistent 
current or past with syphilis 
infection.

Clinical evaluation should be per-
formed to identify signs, symptoms or 
past history of infection. 

Special Circumstances: Not recommended in algorithm, for use if both tests are ordered by provider.

Non-Reactive Reactive ≥ 1:1 Non-Reactive

Non-treponemal antibodies de-
tected. Unlikely to be a syphilis 
infection; biological false positive 
likely.

Clinical evaluation should be per-
formed to identify signs, symptoms or 
past history of infection. If recent ex-
posure is suspected, redraw sample 
in 2-4 weeks and repeat algorithm.

a-This table is for testing and reporting of serum specimens only. b- Comments under “Further Action” can 
be included as language in the laboratory report or can be used as guidance for laboratorians to discuss 
test results with health care providers.
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Guidance on Reporting Test Results to Healthcare Providers

Healthcare providers are likely to be more familiar with reporting and interpretation of 
syphilis laboratory testing results from a traditional algorithm due to its extensive and long-
term use. Laboratories that change algorithms or test methods within the algorithm should 
ensure that clinicians ordering and receiving results are educated on how the updated 
test or algorithm could change the interpretation of results. We also recommend that 
reports from laboratories using either the traditional or reverse algorithm should include 
interpretative comments as well as the results from all tests used in the algorithm and, 
when appropriate, recommendations for follow-up and additional testing. Suggested further 
actions are included in Table 1 and 2 to guide submitters on appropriate next steps following 
testing. Healthcare providers should also consult the STD Treatment Guidelines for further 
detailed information.24 It is recommended to include a statement on the laboratory report 
indicating that the laboratory results should be interpreted in the context of all clinically 
relevant information.

Below are some general guidelines to follow when reporting syphilis laboratory testing 
results to healthcare providers:
•  Laboratories should specify the assay that was used (e.g., VDRL, RPR, EIA, CIA, MIA, TP-

PA, etc.) and the results of each assay.
•  In situations where persons might benefit, laboratories can report the results of each test 

in the algorithm as it becomes available, without waiting for the final interpretation.  This 
might be the case when a screening test is performed in-house, but the reflex testing is 
referred to an outside reference laboratory or when supplemental testing is batched thus 
delaying the report of results or if an expectant mother is delivering without prior testing 
or is at high risk for syphilis.

•  If the entire recommended testing algorithm is not completed, the laboratory should 
indicate what test(s) are pending, any additional tests that are necessary to establish the 
laboratory diagnosis and request any additional specimens required to complete testing.

•  The diagnosis of syphilis infection has implications for increased risk of infection with 
other sexually transmitted diseases, particularly HIV, and healthcare providers should 
concurrently screen for other STDs.

Guidance on Laboratory Reporting for Surveillance

All states, the District of Columbia, US territories and dependent areas require that 
laboratories report test results indicative of syphilis infection to the surveillance program.  
Department regulations may differ; therefore, follow the requirements of your jurisdiction.  
The following reporting principles will facilitate accurate case reporting related to the syphilis 
testing algorithms.

•  If the interpretation of the results from either the traditional or reverse serologic 
algorithm does not indicate a syphilis infection (i.e., no laboratory evidence of syphilis 
infection), it should not be reported to surveillance.

•  If the interpretation of the results from either the traditional or reverse serologic 
algorithm is consistent with a syphilis infection, the laboratory should report to the health 
department:
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o The overall result or conclusion of the algorithm, AND
o Results from all tests (including non-reactive/negative results) performed as part of 

the testing algorithm, preferably using the corresponding LOINC (Logical Observation 
Identifiers and Codes).

•  If the interpretation of the results from either the traditional or reverse serology algorithm 
was not completed (a test may have been referred to another laboratory), or the overall 
interpretation was inconclusive (indicating additional testing may be necessary, or 
clinical judgment and patient history is required for interpretation), the laboratory should 
follow local requirements for reporting incomplete or inconclusive results.

References

1.    Noguchi, H. The establishment of Treponema pallidum as the causative agent 
of syphilis, and the cultural differentiation between this organism and certain 
morphologically allied spirochaete. Can. Med. Assoc. J. 2, 269–276 (1912).

2.    Tampa, M., Sarbu, I., Matei, C., Benea, V. & Georgescu, S. Brief History of Syphilis. J. 
Med. Life 7, 4–10 (2014).

3.    Larsen, S. A., Steiner, B. M. & Rudolph, A. H. Laboratory diagnosis and interpretation of 
tests for syphilis. Clin. Microbiol. Rev. 8, 1–21 (1995).

4.    Sefton, A. m. The Great Pox that was…syphilis. J. Appl. Microbiol. 91, 592–596 (2001).
5.    Seña, A. C., White, B. L. & Sparling, P. F. Novel Treponema pallidum Serologic Tests: A 

Paradigm Shift in Syphilis Screening for the 21st Century. Clin. Infect. Dis. 51, 700–
708 (2010).

6.    Luger, A. [The significance of Karl Landsteiner’s works for syphilis research]. Wien. Klin. 
Wochenschr. 103, 146–151 (1991).

7.    Wasserman, A., Neisser, A. & Bruck, C. Eine serodiagnostische reaktion bei Syphilis. 
Dtsch Med Wochenschr 32, 745–746 (1906).

8.    Catterall, R. D. Presidential Address to the M.S.S.V.D. Systemic disease and the 
biological false positive reaction. Br. J. Vener. Dis. 48, 1–12 (1972).

9.    Laboratory diagnosis of sexually transmitted infections, including human 
immunodeficiency virus (eds. Unemo, M. et al.) 107–129 (World Health Organization, 
2013).

10.  Peeling, R. W. & Ye, H. Diagnostic tools for preventing and managing maternal and 
congenital syphilis: an overview. WHO Bull. 82, 439–446 (2004).

11.  Harris, A. & Riedel, L. M. A microflocculation test for syphilis using cardiolipin antigen; 
preliminary report. J. Vener. Dis. Inf. 27, 169–174 (1946).

12.  Portnoy, J., Garson, W. & Smith, C. A. Rapid plasma reagin test for syphilis. Public 
Health Rep. 72, 761–766 (1957).

13.  Pettit, D. E. et al. Toluidine red unheated serum test, a nontreponemal test for syphilis. 
J. Clin. Microbiol. 18, 1141–1145 (1983).

14.  Rathlev, T. Haemagglutination test utilizing pathogenic Treponema pallidum for the 
sero-diagnosis of syphilis. Br. J. Vener. Dis. 43, 181–185 (1967).

15.  Hunter, E. F., Deacon, W. E. & Meyer, P. E. An improved FTA test for syphilis, the 
absorption procedure (FTA-ABS). Public Health Rep. 79, 410–412 (1964).

16.  Laboratory diagnostic testing for Treponema pallidum - expert consultation 
meeting summary report, Atlanta, GA. (Association of Public Health Laboratories, 
2009). at <http://www.aphl.org/aphlprograms/infectious/std/Documents/
LaboratoryGuidelinesTreponemapallidumMeetingReport.pdf>

http://www.aphl.org/aphlprograms/infectious/std/Documents/LaboratoryGuidelinesTreponemapallidumMeetingReport.pdf
http://www.aphl.org/aphlprograms/infectious/std/Documents/LaboratoryGuidelinesTreponemapallidumMeetingReport.pdf


10  	 Association of Public Health Laboratories

17.  Binnicker, M. J. Which algorithm should be used to screen for syphilis? Curr. Opin. 
Infect.  Dis. 25, 79–85 (2012).

18.  Binnicker, M. J., Jespersen, D. J. & Rollins, L. O. Direct Comparison of the Traditional 
and Reverse Syphilis Screening Algorithms in a Population with a Low Prevalence of 
Syphilis. J. Clin. Microbiol. 50, 148–150 (2012).

19.  Soreng, K., Levy, R. & Fakile, Y. Serologic Testing for Syphilis: Benefits and Challenges 
of a Reverse Algorithm. Clin. Microbiol. Newsl. 36, 195–202 (2014).

20.  Centers for Disease Control and Prevention (CDC). Discordant results from reverse 
sequence syphilis screening--five laboratories, United States, 2006-2010. MMWR 
Morb. Mortal. Wkly. Rep. 60, 133–137 (2011).

21.  Levett, P. N. et al. Canadian Public Health Laboratory Network laboratory guidelines for 
the use of serological tests (excluding point-of-care tests) for the diagnosis of syphilis 
in Canada. Can. J. Infect. Dis. Med. Microbiol. J. Can. Mal. Infect. Microbiol. Médicale 
AMMI Can. 26 Suppl A, 6A–12A (2015).

22.  Sanchez, P. J. & Siegel, J.D. in Oski’s Essential Pediatrics (eds. Crocetti, M., Jarone, M. 
A. & Oski, F. A.) 86–89 (Lippincott Williams & Wilkins, 2004).

23.  Seña, A. C. et al. Predictors of Serological Cure and Serofast State After Treatment in 
HIV-Negative Persons With Early Syphilis. Clin. Infect. Dis. Off. Publ. Infect. Dis. Soc. 
Am. 53, 1092–1099 (2011).

24.  Workowski, K. A. & Bolan, G. A. Sexually Transmitted Diseases Treatment Guidelines, 
2015. MMWR Morb. Mortal. Wkly. Rep. 64, 1–137 (2015).



 				  

Acknowledgements

This document was developed by APHL’s Sexually Transmitted Diseases (STD) Subcommittee 
and an associated workgroup with significant input from the following individuals:

Patricia Armour, MPA, MT(ASCP)
George Dizikes, PhD, HCLD/CC (ABB)
Yetunde Fakile, PhD
Anne Gaynor, PhD
Peter Leone, MD
Rick Steece, PhD, D(ABMM)
John Su, MD, PhD, MPH
Anthony Tran, DrPH, MPH, D(ABMM)
Susie Zanto, MPH, MLS(ASCP), SM
Scott Zimmerman, DrPH, MPH, HCLD (ABB)

8515 Georgia Avenue, Suite 700
Silver Spring, MD 20910
Phone: 240.485.2745
Fax: 240.485.2700
Web: www.aphl.org

This project was 100% funded with federal funds from a federal program of $92,478. This publication was 
supported by Cooperative Agreement # U60HM000803 funded by the Centers for Disease Control and 
Prevention. Its contents are solely the responsibility of the authors and do not necessarily represent the 
official views of CDC or the Department of Health and Human Services. 
National Center for Immunization and Respiratory Diseases (IP) 
Office of Surveillance, Epidemiology and Laboratory Services (OSELS) 
National Center for HIV, Viral Hepatitis, STDs and TB Prevention (PS) 
National Center for Zoonotic, Vector-borne, and Enteric Diseases (CK) 
National Center for Environmental Health (NCEH) 
Coordinating Office for Terrorism Preparedness and Emergency Response (CTPER)

© Copyright 2015, Association of Public Health Laboratories. All Rights Reserved.

Association of Public Health Laboratories


