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ACRONYMS 
APHL Association of Public Health Laboratories
CDC Centers for Disease Control and Prevention
CIA/CMIA Chemiluminescent (microbead) immunoassay
CT Chlamydia trachomatis
DFA Direct fluorescent antibody
EIA Enzyme-linked immunoassay
FDA Food and Drug Administration
FTA-ABS Fluorescent treponemal antibody absorption 
GC Neisseria gonorrhoeae
MIA/MBIA Microsphere/Microbead immunoassay
MIF Microimmunofluorescence
NAAT Nucleic acid amplification testing
PHL Public health laboratory
PHEP Public Health Emergency Preparedness
RPR Rapid plasma reagin
STD Sexually transmitted disease
TP-PA Treponema pallidum particle agglutination
TRUST Toluidine red unheated serum test
TV Trichomonas vaginalis
USR Unheated serum reagin
VDRL Venereal Disease Research Laboratory
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INTRODUCTION
Chlamydia trachomatis (CT) infection is the most 
common notifiable disease in the United States with 
over 1.7 million infections reported to the US Centers 
for Disease Control and Prevention (CDC) in 2018.1 
Neisseria gonorrhoeae (GC) is the second most common 
notifiable communicable disease in the US with over 
half a million cases reported to CDC in 2018.2 Trends 
in rates of reported cases of CT and GC are influenced 
not only by changes in incidence of infection, but also 
by innovations in diagnostic and screening practices. In 
2014, CDC published updated recommendations (see 
sidebar) regarding screening tests to detect CT and GC 
infections, including new recommendations regarding 
optimal specimen types, the use of tests to detect rectal 
and oropharyngeal CT and GC, and circumstances when 
supplemental testing is indicated.3 

This report compares CT and GC testing practices of US 
clinical laboratories in 2013 prior to the updated CDC 
recommendations and in 2015 following the updated 
recommendations. Clinical laboratories were surveyed in 
2014 to obtain 2013 testing practices data. The survey 
was designed to capture testing practices prior to the 
publication of the CDC testing guidelines and served as 
baseline data to evaluate future changes. The clinical 
laboratories that responded to the first survey were re-surveyed two years later, in 2016, to obtain their 2015 testing 
practice data. This survey report details the direct comparison of the laboratories that completed both surveys to assess 
if testing practices in clinical laboratories changed after the release of the CDC recommendations. 

In addition, for the 2015 survey, new questions were added to assess the current testing practices for two sexually 
transmitted infections for which there are no published laboratory testing guidelines, Treponema pallidum (syphilis) and 
Trichomonas vaginalis (TV). 

METHODS

Sample
The survey was fielded to US clinical laboratories with the assistance of state public health laboratories that maintain 
contact lists of clinical laboratories as part of Public Health Emergency Preparedness (PHEP) funding. Clinical 
laboratories were asked to provide CT and GC test data from January 1, 2013 through December 31, 2013. 

A total of 376 clinical laboratories responded to the 2013 survey.4 In 2015, the same clinical laboratories that completed 
the 2013 survey were resurveyed. 

Development of Survey Instrument
The survey was created by the APHL STD subcommittee and was based on previous STD testing practices surveys of 
public health laboratories.4,5 The 2013 survey collected data on testing activities conducted between January 1, 2013 
and December 31, 2013. The 2015 survey collected data on testing activities performed January 1, 2015 through 

2014 CDC RECOMMENDATIONS3

• FDA-cleared nucleic acid amplification tests (NAATs) are 
recommended for detection of genital tract infections 
caused by Chlamydia trachomatis and Neisseria 
gonorrhoeae infections in men and women with and 
without symptoms.

• For detecting these infections of the genital tract, 
optimal specimen types for NAATs are vaginal 
swabs from women and first catch urine from men.

• NAATs are recommended for the detection of rectal and 
oropharyngeal infections caused by C. trachomatis and 
N. gonorrhoeae. Since these extra-genital specimen 
types are not FDA-cleared, laboratories must establish 
performance specifications.

• N. gonorrhoeae culture capacity is still needed for 
evaluating suspected cases of treatment failure and 
monitoring antimicrobial susceptibility.

• C. trachomatis and N. gonorrhoeae culture capacity 
might still be needed in instances of child sexual 
assault in boys and extra-genital infections in girls.

https://www.cdc.gov/mmwr/preview/mmwrhtml/rr6302a1.htm
https://www.aphl.org/aboutAPHL/publications/Documents/ID-2018Aug-2013-CTGC-Clin-Lab-Practices-Survey-Summary-Data-Report.pdf
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December 31, 2015. Throughout the report, the surveys and data will reference the year of the data, rather than the 
year of the survey to maintain consistency. 

The survey questions addressed CT and GC testing practices to determine if there were any changes following the 
release of the 2014 CDC recommendations. The 2015 survey also added additional questions to understand the testing 
practices for syphilis and TV to assess how they compare to public health testing practices. Questions in the 2015 
survey were kept as similar as possible to the 2013 survey to ensure data was comparable while also ensuring clear 
and accurate questions with appropriate answers. The survey was determined to be not human subjects research and 
exempt from IRB.

Survey Administration
The survey was administered through Qualtrics®, a web-based electronic survey tool. The survey on 2013 data was 
fielded from March to May 2014, and the survey on 2015 data was fielded from April to July 2016. The 2013 survey 
required manual entry of laboratory name and points of contact. The 2015 survey used unique links to each user to 
access the survey.

Data Analysis
Descriptive statistics were calculated for all survey items. Tables and figures were generated to illustrate the types of 
CT and GC testing used in laboratories that participated in this survey and comparisons were made between 2013 and 
2015. A summary of the 2013 survey data is available online.

Survey Limitations
The 2013 survey did not include questions on syphilis or TV, so direct comparisons cannot be made between 2013 and 
2015 testing practices. 

RESULTS

Response Rate
The 2015 survey was sent to 376 clinical 
laboratories that completed the APHL 2013 
survey. Of those, 236 clinical laboratories 
responded to the 2015 survey, for a 62.8% 
response rate. Only data from laboratories 
that completed both surveys are included 
in this report. Figure 1 shows the number 
of clinical laboratories from each state that 
completed the survey. Representation is not 
uniform, with some states having numerous 
respondents and no responses from clinical 
laboratories in several states, notably in the 
southeast and western regions.

Figure 1: States Represented in Both 2013 and 2015 Surveys (N=236)

https://www.aphl.org/aboutAPHL/publications/Documents/ID-2018Aug-2013-CTGC-Clin-Lab-Practices-Survey-Summary-Data-Report.pdf
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Chlamydia Testing Practices
Laboratories were asked to identify what types of chlamydia testing were performed in-house, referred to another 
laboratory or not offered (Table 1).

Table 1: Types of CT Tests Offered by Year (N=236)

2013 2015

Type of CT 
Test

In-House 
# (%)

Referral 
# (%)

Not Offered 
# (%)

In-House 
# (%)

Referral 
# (%)

Not Offered 
# (%)

Culture 22 (9.3%) 170 (72.0%) 44 (18.6%) 22 (9.3%) 143 (60.6%) 69 (29.2%)

DFA 11 (4.7%) 120 (50.8%) 105 (44.5%) 8 (3.4%) 99 (41.9%) 127 (53.8%)

Hybrid capture 3 (1.3%) 82 (34.7%) 151 (64.0%) 2 (0.8%) 79 (33.5%) 153 (64.8%)

NAAT 130 (55.1%) 96 (40.7%) 9 (3.8%) 135 (57.2%) 93 (39.4%) 7 (3.0%)

Rapid test 8 (3.4%) 56 (23.7%) 172 (72.9%) 6 (2.5%) 60 (25.4%) 167 (70.8%)

MIF 2 (0.8%) 79 (33.5%) 155 (65.7%) 2 (0.8%) 73 (30.9%) 159 (67.4%)

EIA 2 (0.8%) 86 (36.4%) 148 (62.7%) 7 (3.0%) 79 (33.5%) 148 (62.7%)

CF 1 (0.4%) 78 (33.1%) 157 (66.5%) 0 (0.0%) 78 (33.1%) 156 (66.1%)

Other 4 (1.7%) 8 (3.4%) 224 (94.9%) 4 (1.7%) 19 (8.1%) 213 (90.2%)

The number of laboratories offering 
CT NAAT testing in-house increased 
slightly from 2013 to 2015 (Figure 
2, see CT NAAT section for more 
details). The maintenance of CT 
culture capability has importance 
in certain instances. The majority of 
cultures in laboratories are referred 
and few offered cultures in-house. 
The number of laboratories offering 
in-house culture remained steady 
at 22 from 2013 to 2015, but the 
number of laboratories providing 
referrals for culture decreased from 
170 in 2013 to 143 in 2015. Other 
CT testing methods, such as DFA, EIA, 
hybrid capture or rapid testing were 
rarely (<5%) performed in-house, and 
less than half offered them through 
referral (Table 1).

CT Testing By Manufacturer
Laboratories that conducted CT testing in-house reported using a number of different tests as their primary method of 
CT testing (Figure 3). Use of CT tests shifted slightly from 2013 to 2015, which have been categorized by manufacturer 
rather than specific test due to any potential changes in the exact test method between the two surveys. Use of Cepheid 
tests as the primary method of CT testing increased from 11.0% of laboratories (n=26) in 2013 to 17.4% (n=41) in 2015. 
Use of Roche tests as the primary method increased from 8.5% (n=20) in 2013 to 9.3% (n=22) in 2015. Use of Hologic 
tests as the primary method decreased from 24.6% (n=58) in 2013 to 22.0% (n=52) in 2015. Additionally, the use of BD 
tests as the primary method also decreased from 10.6% (n=25) in 2013 to 6.4% (n=15) in 2015.

2013 In-house (%) 2015 In-house (%)

Culture DFA Hybrid 
capture

NAAT Rapid 
test

MIF EIA CF Other

60%

50%

40%

30%

20%

10%

0%

Figure 2: Types of CT Tests Offered In-House, 2013 and 2015 (N=236)
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CT NAAT Testing
There was a slight increase in the number of laboratories offering NAAT testing for CT in-house from 2013 to 2015. 
Despite less than 60% of laboratories performing NAAT testing in-house in 2013 and 2015, they were available in 97% 
of responding laboratories through either in-house testing or referral. From 2013 to 2015, there was a net increase of 
five laboratories offering CT NAAT testing in-house. Of the 130 laboratories conducting NAAT testing in-house in 2013, 
93.8% (n=122) continued to offer NAAT testing in 2015, while 6.2% (n=8) no longer conducted testing in-house. Of the 
106 laboratories that did not conduct NAAT testing in-house in 2013, 12.3% (n=13) offered NAAT testing in 2015, while 
87.7% (n=93) continued to not offer CT NAAT testing in-house (Table 2).

Table 2: Laboratories That Offer CT NAAT Testing In-house by Year (N=236)

2013 2015

CT NAAT In-house Yes No
Yes N (%) (n=130) 122 (93.8%) 8 (6.2%)

No N (%) (n=106) 13 (12.3%) 93 (87.7%)

Nearly 95% of labs that offered CT NAAT testing in-house in 2013 continued to offer in-house testing in 2015, while 5% 
of labs that offered in house testing in 2013 switched to referral for CT NAAT in 2015. Of the 96 laboratories that offered 
referrals for CT NAAT testing in 2013, 11.5% (n=11) offered in-house testing in 2015, 83.3% (n=80) continued to offer 
referrals, and 5.2% (n=5) did not offer referrals or in-house testing. Of the nine labs that did not offer CT NAAT in-house 
testing or referrals in 2013, one offered in-house CT NAAT testing in 2015 and six offered referrals (See Appendix Table 1 
for a full table of all types of CT tests offered in each year.).

Types of specimens accepted for CT NAAT
Of the laboratories that reported conducting CT NAAT testing in-house, the specimen types most likely to be accepted 
for CT NAAT testing were urine and endocervical swabs. Over 90% of laboratories conducting CT NAAT testing in-house 
reported accepting these types of specimens in 2013 and 2015 (Figure 4). 

Despite 2014 CDC recommendations for vaginal swabs as the preferred specimen type for women, there was not a net 
increase in 2015 in the total number of laboratories accepting vaginal swabs for NAAT testing (n=89 in 2013 and 2015). 
Of the 89 laboratories that accepted vaginal swabs in 2013, 78.7% (n=70) continued to accept them in 2015, 18.0% 
(n=16) no longer accepted them, and 3.4% (n=3) did not report specimen types/no longer offered CT NAAT testing 
in-house. Of the 41 laboratories that did not accept vaginal swabs in 2013, 24.4% (n=20) accepted vaginal swabs in 

2013 (%) 2015 (%)

Culture Abbott BD Hologic Roche Qiagen Cepheid Bio-Rad Lab PCR Quidel Other Not 
conducted 

in-house/did 
not answer
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Figure 3: Primary CT Test Manufacturer, 2013 and 2015 (N=236)
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2015, 63.4% (n=26) continued to 
not accept vaginal swabs, and 12.2% 
(n=5) did not report specimen types/
did not offer CT NAAT testing in-
house. Of the 106 laboratories that 
did not report specimen types or did 
not perform CT NAAT testing in-house 
in 2013, 8.5% (n=9) accepted vaginal 
swabs in 2015, 3.8% (n=4) did not 
accept vaginal swabs, and 87.7% 
(n=93) did not report specimen types 
or did not perform CT NAAT testing 
in-house (see Appendix Table 2). 

From 2013 to 2015, there was a 
net increase of three laboratories 
accepting urine for CT testing (n=126 
in 2013 and n=129 in 2015). Of 
the 126 laboratories that accepted 
urine in 2013, the preferred specimen type for testing males, 92.1% (n=116) continued to accept urine in 2015, 3.2% 
(n=4) did not accept urine, and 4.8% (n=6) did not report specimen types/did not offer CT NAAT testing in-house. Of 
the four laboratories that did not accept urine in 2013, 25.0% (n=1) accepted urine in 2015, 25.0% (n=1) continued 
to not accept urine, and 50.0% (n=2) did not report specimen types/did not perform CT NAAT testing in-house. Of the 
106 laboratories that did not report specimen types or did not perform CT NAAT testing in-house in 2013, 11.3% (n=12) 
accepted urine in 2015, 0.9% (n=1) did not accept urine, 87.7% (n=93) did not report specimen types/did not perform 
CT NAAT testing in-house (see Appendix Table 2).

Male urethral swabs were also commonly accepted, though there were decreases in the number of laboratories that 
accepted male urethral swabs from 2013 to 2015 (from 93 to 74). Rectal swabs, oropharyngeal swabs, and ocular 
swabs were also accepted, but in a much smaller percentage of laboratories (Figure 4).

The most common type of specimen received for CT NAAT testing in both 2013 and 2015 was endocervical swabs, 
followed by urine (see Appendix Table 3).

Testing Methods by Volume
The majority of laboratories tested over 
1,000 CT specimens per year (Figure 5). 

Availability of CT NAAT testing in-house 
was associated with laboratory testing 
volume. In 2013 and 2015, over 95% of 
laboratories that had a testing volume 
greater than 1,000 tests per year had 
CT NAAT testing available in-house. Less 
than 70% of laboratories that tested 
1,000 specimens or less per year offered 
CT NAAT testing in-house. In 2015, 
approximately 80% of laboratories that 
tested 101-1,000 specimens per year 
had CT NAAT testing available in-house. 
The vast majority of laboratories offered 
only one CT testing method in-house. 
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Figure 4: Specimens Accepted for CT NAAT (2013 N=130; 2015 N=135)
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Figure 5: Laboratory CT Specimen Testing Volume (N=236)
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In 2013, there was a significant difference in the number of CT testing methods performed in-house by testing volume. 
No laboratories that reported a testing volume of less than 1,000 offered more than one CT testing method in-house, 
whereas 22 laboratories with a testing volume of greater than 1,000 offered more than one CT testing method in-house. 
In 2015, three laboratories with a testing volume of less than 1,000 offered more than one CT testing method in-house, 
whereas 19 laboratories with a testing volume of greater than 1,000 offered more than one CT testing method in-house. 

Gonorrhea Testing Practices
Laboratories were asked to identify what types of gonorrhea testing were performed in-house, referred to another 
laboratory, or not offered (Table 3).

Table 3: Types of GC Test Offered by Location by Year (N=236)

2013 2015

Type of GC 
Test

In-House # 
(%)

Referral # 
(%)

Not Offered 
# (%)

In-House # 
(%)

Referral # 
(%)

Not Offered 
# (%)

Culture 180 (76.3%) 39 (16.5%) 17 (7.2%) 175 (74.2%) 38 (16.1%) 23 (9.7%)

Gramstain 170 (72.0%) 24 (10.2%) 42 (17.8%) 153 (64.8%) 27 (11.4%) 56 (23.7%)

Hybrid capture 2 (0.8%) 75 (31.8%) 159 (67.4%) 1 (0.4%) 77 (32.6%) 158 (66.9%)

NAAT 131 (55.5%) 99 (41.9%) 6 (2.5%) 136 (57.6%) 95 (40.3%) 5 (2.1%)

Rapid test 3 (1.3%) 57 (24.2%) 176 (74.6%) 5 (2.1%) 59 (25.0%) 172 (72.9%)

EIA 0 (0.0%) 81 (34.3%) 155 (65.7%) 0 (0.0%) 75 (31.8%) 161 (68.2%)

Other 2 (0.8%) 4 (1.7%) - 3 (1.3%) 18 (7.6%) -

The number of laboratories offering 
GC NAAT testing in-house increased 
slightly from 2013 to 2015 (Figure 
6), while the number of laboratories 
performing culture, Gramstain and 
hybrid capture decreased slightly 
from 2013 to 2015. Other GC testing 
methods, such as hybrid capture 
or rapid testing, were rarely (<3%) 
performed in-house, and less than a 
third offered them through referral.

GC Testing By Manufacturer
Laboratories reported using a 
number of different tests as their 
primary method of GC testing (Figure 
7). Use of GC tests shifted slightly 
from 2013 to 2015, which have been 
categorized by manufacturer rather than specific test due to any potential changes in the exact test method between the 
two surveys. Use of Cepheid tests as the primary method of GC testing increased from 11.0% of labs (n=26) in 2013 to 
17.8% (n=42) in 2015. Use of Roche tests as the primary method increased from 6.8% (n=16) in 2013 to 10.2% (n=24) 
in 2015. However, during the same time frame, use of Hologic tests as the primary method decreased from 32.6% 
(n=77) in 2013 to 28.0% (n=66) in 2015. This was also the case with the use of BD tests as the primary method, which 
also decreased from 13.1% (n=31) in 2013 to 7.6% (n=18) in 2015. This followed the same trends as CT NAAT between 
2013 and 2015 since many of the tests are combination tests and/or run on the same instrument/platform.

2013 In-house N (%) 2015 In-house N (%)
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Figure 6: Types of GC Tests Offered In-House, 2013 and 2015 (N=236) 
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GC NAAT Testing
There was a slight increase in the number of laboratories offering NAAT testing for GC in-house from 2013 to 2015. 
Despite less than 60% of labs performing GC NAAT testing in-house in 2013 and 2015, they were available in 97% of 
responding laboratories through either in-house testing or referral. From 2013 to 2015, there was a net increase of five 
laboratories offering GC NAAT testing in-house. Of the 131 laboratories conducting GC NAAT testing in-house in 2013, 
94.7% (n=124) continued to offer NAAT testing in 2015, while 5.3% (n=7) no longer conducted testing in-house (Table 
4). Of the 105 laboratories that did not conduct GC NAAT testing in-house in 2013, 11.4% (n=12) offered NAAT testing in 
2015, while 88.6% (n=93) continued to not offer GC NAAT testing in-house.

Table 4: Laboratories that offer GC NAAT testing in-house by year (N=236)

2013 2015

GC NAAT In-house Yes No
Yes N (%) (n=131) 124 (94.7%) 7 (5.3%)

No N (%) (n=105) 12 (11.4%) 93 (88.6%)

Nearly 95% of labs that offered GC NAAT testing in-house in 2013 continued to offer in-house testing in 2015, while 
5% of labs that offered in house testing in 2013 switched to referral for GC NAAT in 2015. Of the 99 labs that offered 
referrals for GC NAAT testing in 2013, 10.1% (n=10) offered in-house testing in 2015, 85.9% (n=85) continued to offer 
referrals, and 4.0% (n=4) did not offer referrals or in-house testing. Of the six labs that did not offer GC NAAT in-house 
testing or referrals in 2013, 33.3% (n=2) offered in-house GC NAAT testing in 2015, 50.0% (n=3) offered referrals, and 
16.7% (n=1) continued to not offer NAAT (see Appendix Table 4 for a full table of all types of GC tests offered in each 
year).

Types of specimens accepted for GC NAAT
Of the laboratories that reported conducting GC NAAT testing in-house, the specimen types most likely to be accepted 
for GC NAAT testing were urine and endocervical swabs. Over 90% of laboratories conducting GC NAAT testing in-house 
reported accepting these types of specimens in 2013 and 2015 (Figure 8). Despite 2014 CDC recommendations for 
vaginal swabs as the preferred specimen type for women, there was only a slight increase in 2015 in the number of 
laboratories accepting vaginal swabs for NAAT testing (91 in 2013 and 94 in 2015). There was also a slight increase in 
2015 in the number of laboratories accepting urine for NAAT testing (126 in 2013 to 129 in 2015). First catch urine is 
the preferred specimen type for men, so an increase in acceptance of male urine specimens would be a positive change. 

2013 (%) 2015 (%)
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Figure 7: GC Primary Test Manufacturer (N=236) 
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However, we did not discriminate 
between male versus female urine 
in the surveys, so this is a limitation. 
Male urethral swabs were also 
commonly accepted, though there 
were decreases in the number of 
laboratories that accepted male 
urethral swabs from 2013 to 2015 
(from 93 to 75). Rectal swabs, 
oropharyngeal swabs, and ocular 
swabs were also accepted, but 
in a much smaller percentage of 
laboratories. The most common type 
of specimen received for GC NAAT 
testing in both 2013 and 2015 was 
endocervical swabs.

GC Culture Testing
The maintenance of GC culture 
capability has importance in certain 
instances, particularly for antimicrobial susceptibility testing. There was a net decrease in the number of laboratories 
offering GC culture in-house from 2013 to 2015 (180 in 2013 to 175 in 2015). Of the 180 laboratories conducting GC 
culture in-house in 2013, 92.8% (n=167) continued to offer culture in 2015, while 7.2% (n=13) no longer conducted GC 
culture in-house (Table 5). Of the 56 laboratories that did not conduct GC culture in-house in 2013, 14.3% (n=8) offered 
GC culture in 2015, while 85.7% (n=48) continued to not offer GC culture in-house.

Table 5: Laboratories that offer GC culture in-house by year (N=236)

2013 2015

GC culture In-house Yes No
Yes N (%) (n=180) 167 (92.8%) 13 (7.2%)

No N (%) (n=56) 8 (14.3%) 48 (85.7%)

Nearly three-quarters of laboratories 
offered GC culture in-house and 
approximately 16% made referrals for 
GC culture in 2013 and 2015. The 
number of laboratories not offering 
GC culture (either in-house or through 
referral) increased from 17 in 2013 to 
23 in 2015 (Table 3).

The types of specimens most 
commonly cultured for GC in 2013 
and 2015 were vaginal swabs, male 
urethral swabs, and endocervical 
swabs (Figure 9). Approximately three-
quarters of laboratories also cultured 
rectal swabs, throat swabs, and ocular 
swabs for GC. (Note: “Body fluids” 
was not an answer option in the 

2013 (%) 2015 (%)

Urin
e

Va
gin

al 
Sw

ab

Re
cta

l S
wab

Th
roa

t S
wab

 Othe
r

En
do

ce
rvi

ca
l P

AP
 S

pe
cim

en

Ocu
lar

/C
on

jun
cti

va
l S

wab

Male
 Ur

eth
ral

 Sw
ab

En
do

ce
rvi

ca
l S

wab

100%

90%

80%

70%

60%

50%

40%

30%
20%

10%

0%

Figure 8: Specimens Accepted for GC NAAT (2013 N=131; 2015 N=136)
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2013 survey, though one laboratory 
mentioned it in the “Other” category.)

Testing Methods by Volume
Nearly half of laboratories tested over 
1,000 GC specimens per year (Figure 
10). 

Availability of GC NAAT testing in-
house was associated with laboratory 
testing volume. In 2013, over 97% of 
laboratories that had a testing volume 
greater than 10,000 tests per year 
and 79% of laboratories that tested 
1,001-10,000 specimens per year 
had GC NAAT testing available in-
house. Less than 36% of laboratories 
that tested 1,000 specimens or 
less per year offered GC NAAT testing in-house. In 2015, 100% of laboratories that tested over 10,000 specimens per 
year and 88% of laboratories that tested 1,001-10,000 specimens per year had GC NAAT testing available in-house. 
Approximately 50% of laboratories that tested 101-1,000 specimens per year had GC NAAT testing available in-house, 
but only 10% of laboratories testing 100 specimens or less per year offered GC NAAT testing in-house. The vast majority 
of laboratories offered one to two GC testing methods in-house. In 2013, there was a significant difference in the 
number of GC testing methods performed in-house by testing volume. Only 16 laboratories with a testing volume of 
less than 1,000 offered more than two GC testing methods in-house, whereas 74 laboratories with a testing volume of 
greater than 1,000 offered more than two GC testing methods in-house. In 2015, Seventeen laboratories with a testing 
volume of less than 1,000 offered more than two GC testing methods in-house, whereas 69 laboratories with a testing 
volume of greater than 1,000 offered more than two GC testing methods in-house.

Provision of CT/GC Combination NAAT Tests and Pooling of NAAT tests
CT and GC NAATs, originally available as individual tests, became increasingly available as combination tests. To assess 
how these methods were used in clinical laboratories, respondents were asked to indicate the type of test they utilized. 
The number of laboratories that offered individual CT or GC NAAT tests decreased from 77 in 2013 to 67 in 2015 
and the number of laboratories that offered combined CT/GC NAAT tests increased from 54 in 2013 to 68 in 2015. 
Additionally, very few laboratories reported performing pooled CT or GC NAAT tests. Only four laboratories reported 
pooling CT NAAT and GC NAAT tests in both 2013 and 2015.

GC Susceptibility Testing
The number of laboratories performing GC susceptibility testing decreased from 100 in 2013 to 89 in 2015. Of the 100 
laboratories conducting GC susceptibility testing in 2013, 72.0% (n=72) continued to offer culture and susceptibility 
testing in 2015, while 23.0% (n=23) still offered GC culture in-house, but no longer offered GC susceptibility testing and 
5.0% (n=5) no longer offered GC culture in-house, and therefore also did not conduct GC susceptibility testing (Table 
6). Of the 80 laboratories that offered GC culture in-house but did not conduct GC susceptibility testing in 2013, 18.8% 
(n=15) offered GC susceptibility testing in 2015, 71.3% (n=57) continued to not offer GC susceptibility testing, and 
10.0% (n=8) no longer offered GC culture in-house. Of the 56 laboratories that did not offer GC culture in-house in 2013 
and thus, did not conduct GC susceptibility testing, 3.6% (n=2) conducted GC susceptibility testing in 2015, 10.7% (n=6) 
performed GC culture in-house but did not conduct GC susceptibility testing, and 85.7% (n=48) continued to not offer GC 
culture in-house. 
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Figure 10: Laboratory GC Specimen Testing Volume (N=236)
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Table 6: Laboratories that Conduct GC Susceptibility Testing by Year (N=236)

2013 2015

Offer GC susceptibility 
testing Yes No GC Culture Not Offered 

In-House
Yes N (%) (n=100) 72 (72.0%) 23 (23.0%) 5 (5.0%)
No N (%) (n=80) 15 (18.8%) 57 (71.3%) 8 (10.0%)
GC culture not offered in-
house N (%) (n=56)

2 (3.6%) 6 (10.7%) 48 (85.7%)

The vast majority of laboratories offering GC susceptibility testing used a beta lactamase assay (79 in 2013 and 77 in 
2015). A few laboratories performed disc diffusion (eight in 2013 and 11 in 2015) or Etest (seven in 2013 and nine in 
2015) for GC susceptibility testing (see Appendix Table 7).

For laboratories that offered GC 
susceptibility testing, we also 
requested information on the 
antimicrobials that they tested for. The 
most common antimicrobials included 
in GC susceptibility testing were 
penicillin, ceftriaxone, ciprofloxacin, 
and tetracycline, but less than 30% of 
laboratories included each of these 
antimicrobials in their testing (Figure 
11). Other antimicrobials were rarely 
included in GC susceptibility testing.

Types of Syphilis Tests 
Offered
Data on syphilis testing was only 
collected in the 2015 survey. 
Laboratories were asked to identify what types of syphilis testing were performed in-house, referred to another 
laboratory, or not offered (Table 7). The most common types of syphilis tests performed in-house were nontreponemal 
tests including: RPR qualitative (56.8%), RPR quantitative (41.1%), and VDRL (10.2%) tests. Collectively, 159 laboratories 
(RPR qualitative n=134, VDRL n=24, USR n=1) or 67.4% offered a nontreponemal method. Clinical laboratories also 
offered treponemal tests: EIA, CIA, MIA/MBIA (13.6%), FTA-ABS (5.1%), TP-PA (9.3%) and Rapid Diagnostic/Point of Care 
(0.4%). Collectively, 67 laboratories (28.3%) offered one of the above mentioned treponemal tests. The most common 
types of syphilis tests referred include FTA-ABS (68.2%), VDRL (61.0%), TP-PA (58.5%), DFA (50.0%), Western Blot 
(45.3%), and NAAT (44.9%).

Of the 134 laboratories that performed RPR Qualitative testing in-house, 90 offered RPR Quantitative testing in-house, 
26 provided referrals for RPR Quantitative testing, and 18 did not offer RPR Quantitative testing.
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Figure 11: Antimicrobials Included in GC Susceptibility Testing (2013 N=100, 2015 N=89)
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Table 7: Types of Syphilis Tests Offered, 2015 (N=236)

Type of Syphilis Test In-House # (%) Referral # (%) Not Offered # (%)
Dark-field microscopy 2 (0.8%) 79 (33.5%) 155 (65.7%)
Direct fluorescent antibody (DFA) 1 (0.4%) 118 (50.0%) 117 (49.6%)
Nucleic acid amplification test (NAAT) 4 (1.7%) 106 (44.9%) 126 (53.4%)
Rapid plasma reagin (RPR) qualitative 134 (56.8%) 72 (30.5%) 30 (12.7%)
Rapid plasma reagin (RPR) quantitative 97 (41.1%) 95 (40.3%) 44 (18.6%)
Venereal Disease Research Laboratory (VDRL) 24 (10.2%) 144 (61.0%) 68 (28.8%)
Unheated serum reagin (USR) 1 (0.4%) 69 (29.2%) 166 (70.3%)
Toluidine Red unheated serum test (TRUST) 0 (0.0%) 72 (30.5%) 164 (69.5%)
Enzyme Immunoassay, Chemiluminescence 
Immunoassay, Microsphere (EIA, CIA, MIA/MBIA)

32 (13.6%) 98 (41.5%) 106 (44.9%)

Fluorescent treponemal antibody absorption (FTA-ABS) 12 (5.1%) 161 (68.2%) 63 (26.7%)
Treponema pallidum particle agglutination (TP-PA) 22 (9.3%) 138 (58.5%) 76 (32.2%)
Rapid diagnostic/Point of Care 1 (0.4%) 63 (26.7%) 172 (72.9%)
Western Blot 2 (0.8%) 107 (45.3%) 127 (53.8%)
Other 3 (1.3%) 13 (5.5%) 220 (93.2%)

Syphilis Testing by Volume
There was a wide variability in the number of 
syphilis specimens tested by laboratories in 2015 
(Figure 12). About 4% of laboratories tested 
1-100 specimens for syphilis, 13.6% tested 
101-1,000 specimens, 25.4% tested 1,001-
10,000 specimens, and 9.3% tested over 10,000 
specimens in 2015. 

For laboratories offering EIA/CIA/MIA in-house 
(n=32), two had a volume of 101-1,000, 11 had a 
volume of 1,001-10,000, 12 had a volume of over 
10,000, and seven did not report their volume. 
For laboratories offering FTA-ABS (n=12), four had 
a volume of 1,001-10,000, four had a volume over 
10,000, and four did not report their volume. For 
laboratories offering TP-PA in-house (n=22), nine 
had a volume of 1,001-10,000, nine had a volume 
over 10,000 and four did not report their volume.

Types of Syphilis Testing Algorithms 
Used
Out of the 148 laboratories that conducted syphilis testing in-house in 2015, 74.3% used the traditional testing 
algorithm, 17.6% used a reverse testing algorithm, and 8.1% used another testing algorithm (Figure 13).

Does not conduct 
testing in-house

37.3%

1-100
4.2%

101-1,000
13.6%

1,001-10,000
25.4%

10,001+
9.3%

Prefer not to 
respond
10.2%

Figure 12: Number of Syphilis Specimens Tested, 2015 (N=236)
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Types of Trichomonas (TV) Tests Offered
Data on TV testing was only collected in the 2015 survey. 
Laboratories were asked to identify what types of TV testing 
were performed in-house, referred to another laboratory, 
or not offered (Table 8). The most common type of TV test 
performed in-house was wet mount (76.3%). About a fifth 
of laboratories conducted TV NAAT in-house and 11.9% 
conducted TV rapid tests or point of care assays. The most 
common types of TV tests referred include NAAT (41.5%), 
in-pouch TV culture (25.4%), and rapid diagnostic tests/
point of care assays (13.6%). 

Table 8: Types of TV Tests Offered, 2015 (N=236)

Type of TV Test In-House # (%) Referral # (%) Not Offered # (%)
Culture (In-Pouch TV) 11 (4.7%) 60 (25.4%) 165 (69.9%)
Culture (Other) 2 (0.8%) 17 (7.2%) 217 (91.9%)
Wet mount 180 (76.3%) 6 (2.5%) 50 (21.2%)
Rapid diagnostic kits/Point 
of care Assays

28 (11.9%) 32 (13.6%) 176 (74.6%)

Nucleic acid amplification 
testing (NAAT)

51 (21.6%) 98 (41.5%) 87 (36.9%)

Other 12 (5.1%) 11 (4.7%) 213 (90.3%)

TV Testing by Volume
There was variability in the number of TV specimens 
tested by laboratories in 2015 (Figure 14). Over 25% 
of laboratories tested 1-100 specimens for TV, 28.8% 
tested 101-1,000 specimens, 19.9% tested 1,001-
10,000 specimens, and 5.9% tested over 10,000 
specimens in 2015. 

Provision of TV NAAT Combination Tests
Only 51 laboratories reported offering TV NAAT 
testing in-house. Of those, 35 reported that TV 
NAAT tests could only be ordered as individual tests 
and 12 reported that TV NAATs could be ordered in 
combination with CT/GC NAATs (Figure 15).
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Figure 13: Type of Syphilis Testing Algorithm Used, 2015 (N=148)
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Figure 14: Number of TV Specimens Tested, 2015 (N=236)
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CONCLUSION
In conclusion, results indicate that there were no major changes in testing practices in the two year period from 2013 
to 2015. However, there were some small shifts, including increases in the acceptance of CDC preferred specimen 
types for CT/GC and changes in usage of assays by manufacturer. As expected, there was a decrease in GC culture and 
susceptibility testing as NAAT became the more common primary method of detection for GC. The lack of major changes 
in testing practices we observed may be due to the fact that the survey was given only one year after the CDC guidelines. 
Clinical laboratories may take a while to adjust to new guidelines and practices since they need to be adopted not only 
by the laboratory, but also by those submitting specimens to the laboratory. This group may be more diverse and less 
familiar with recommended testing guidelines and practices, thus, it may take longer for recommendations and practices 
to be adopted.  
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