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 Chlamydia trachomatis Testing Sensitivity 
in Midstream Compared With First-Void 
Urine Specimens

ABSTRACT
PURPOSE Traditionally fi rst-void urine specimens are used to test for Chlamydia 
trachomatis. In contrast, midstream urine specimens are traditionally recom-
mended for microscopy and culture of presumptive bacterial urinary tract 
infections. The ability to test for both C trachomatis and urinary tract infection 
on a single midstream urine specimen would greatly aid clinical practice, as 
an urinary tract infection is an extremely common complaint in primary care. 
This study set out to determine how well positive C trachomatis results obtained 
on fi rst-void specimens would correlate with positive fi ndings in matched 
midstream specimens.

METHODS One hundred women with a fi rst-void urine specimen positive for 
C trachomatis also provided midstream specimens for comparison. All specimens 
had C trachomatis testing performed using a DNA detection method.

RESULTS Of the 100 eligible participants with a fi rst-void specimen positive for 
C trachomatis, 96 (96%) also had a positive midstream specimen (95% exact con-
fi dence limits, 90.1%, 98.9%).

CONCLUSIONS These results suggest that by using newer nucleic acid amplifi ca-
tion techniques (NAATs), timing of specimen collection is not so important in 
testing for C trachomatis as previously thought. The sensitivity of NAAT testing 
on midstream urine specimens in women is suffi ciently equivalent to testing on 
fi rst-void specimens to consider in clinical practice and research settings where 
fi rst-void specimens have formerly been collected.

Ann Fam Med 2012;10:50-53. doi:10.1370/afm.1323. 

INTRODUCTION

Chlamydia trachomatis (C trachomatis) is the most common sexually 

transmitted bacterial infection.1 It may have few, if any, symptoms 

in women. The complications of infertility, pelvic infl ammatory 

disease, and ectopic pregnancy are serious, yet treatment is simple once 

infection is detected. Although there are a variety of methods for testing 

for C trachomatis, no single test is ideal. Currently, to test for the infection 

in women, nucleic acid amplifi cation tests (NAATs) are preferred, and 

either a vaginal swab or fi rst-void urine specimen is recommended for case 

fi nding, but neither has a 100% sensitivity. In the United States vaginal 

swabs are the preferred sample.2-4

Dysuria and increased urinary frequency associated with presumed uri-

nary tract infection are extremely common reasons for seeking treatment 

in primary care.5 About 10% of women suffer from symptoms of a urinary 

tract infection in any year,6 and seeking treatment provides a potential 

opportunity to detect both symptomatic and asymptomatic infection with 

C trachomatis. The sexually active woman is at risk of both urinary tract 

infection and C trachomatis infection.
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One diffi culty in testing for C trachomatis in women 

seeking treatment for dysuria and frequency is that 

traditionally a fi rst-void urine specimen has been recom-

mended, which is different from the midstream specimen 

used to diagnose a urinary tract infection. This distinc-

tion is made on the basis that C trachomatis in the urethra 

was more likely to be captured in the fi rst urine passing 

over the epithelial cells, whereas bacteria from this por-

tion of the urine stream were more likely to be skin com-

mensals than the intravesical pathogens of cystitis.

Testing methods have improved markedly in recent 

years, and NAATs are more sensitive than past meth-

ods.7 If NAATs for C trachomatis are sensitive enough 

to use on a standard midstream urine sample, it would 

be possible to avoid asking the patient complaining of 

a urinary tract infection to provide an additional fi rst-

void urine sample or an invasive vaginal swab test for 

C trachomatis. This pilot study set out to see how many 

positive results obtained on fi rst-void urine specimens 

would be missed if a midstream specimen is used. 

Accordingly, we compared the accuracy of C trachomatis 
testing using NAAT techniques on paired fi rst-void and 

midstream urine specimens from women known to be 

infected with C trachomatis, confi rmed by testing a vagi-

nal swab sample. This method allowed us to determine 

whether testing midstream specimens is suffi ciently 

sensitive to be considered for routine clinical use as an 

alternative to testing fi rst-void specimens.

METHODS
Study Design
This prospective study involved sample collection of 

both fi rst-void and midstream urine specimens. Because 

the population prevalence of C trachomatis infection 

is relatively low, to fi nd adequate numbers of partici-

pants,  the study sample was drawn from women for 

whom a vaginal swab specimen recently tested positive 

for C trachomatis.
This study was approved by the Upper South 

Region Ethics Committee, New Zealand.

Study Population
Women attending the Canterbury District Health 

Board Sexual Health Clinic, Youth Health Clinic, or 

Family Planning Clinic in Christchurch, whose vaginal 

swab was positive for C trachomatis by NAAT, and who 

were returning for treatment with antibiotics were 

invited to participate in the study. Nonconsenting 

women and women who had already received antibiotic 

treatment were excluded from the study. Women were 

asked to provide 2 urine specimens—a fi rst-void and 

a midstream specimen. The results for all those with 

a positive vaginal swab are described in the Results 

section; those with a positive fi rst-void specimen for C 
trachomatis using the testing methods described below 

were included in the comparison study.

Sample Size and Analysis
The study was designed to determine the sensitivity 

of the NAAT on midstream specimens relative to the 

clinical norm of a NAAT-positive fi rst-void specimen. 

All samples were swab positive. A sensitivity of 90% 

was chosen as the lower limit of the necessary sensitiv-

ity for consideration in a clinical or research setting. 

A sample size of 100 positive fi rst-void specimens was 

selected to estimate the sensitivity of midstream speci-

mens. If the true sensitivity was 95%, then the prob-

ability was greater than 95% that the sample estimate 

would be at least 90%.8 Exact confi dence limits around 

the sample estimate were calculated.9

Sample Collection
Participating women provided a fi rst-void sample of 10 

to 20 mL (urethral) urine and a midstream (bladder) 

urine sample at the time they returned for their antibi-

otic prescription. Careful written, verbal, and pictorial 

instructions were given for collecting accurate speci-

mens according to local midstream urine specimen 

collection guidelines.10 Paired samples were anonymous 

and identifi ed using a unique identifi cation number. 

Both urine samples were sent to the local hospital labo-

ratory, Canterbury Health Laboratories, Christchurch, 

where the standard diagnostic laboratory testing was 

performed for C trachomatis.

Laboratory Analysis
All specimens had C trachomatis testing performed using 

a DNA detection method (BD ProbeTec strand dis-

placement amplifi cation, Becton Dickinson, Franklin 

Lakes, New Jersey). Patients had their fi rst-void and 

midstream urine specimens tested for C trachomatis 
using the same technique. All specimens were tested 

at the same time. Data were entered into a database 

(Microsoft Offi ce Access, Microsoft Corp, Redmond, 

Washington) and exported into SAS 9.1 statistical 

software (SAS Institute, Cary, North Carolina) using 

a Microsoft Excel spreadsheet. All data were double 

entered to check for accuracy. We estimated the sen-

sitivity of testing for C trachomatis on midstream speci-

mens using positive fi rst-void specimens as the refer-

ence standard.

RESULTS
Participants
Recruitment occurred in 2007 to 2008. One hundred 

fi fteen patients were initially identifi ed as potentially 
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eligible for the study. Seven were excluded from the 

analysis because they did not meet inclusion criteria. 

The reasons are outlined in detail in Figure 1. Two had 

been treated with antibiotics before obtaining the urine 

specimens, 3 urine specimens were too old to test (they 

had been stored in a refrigerator for several days before 

sending to the laboratory), 1 specimen was mislabeled 

so matching was not possible, and 1 was received with-

out a consent form for study participation.

Of 108 potentially eligible patients whose vaginal 

swab samples were positive for C trachomatis, 7 (6%) had 

negative results when their fi rst-void urine was tested, 

and 1 had inconclusive results. All these patients also 

had negative midstream urine test results, leaving 100 

eligible patients whose urine tested positive for C tra-
chomatis in paired samples.

Demographic and Clinical Features
The age range of participants was 17 to 45 years 

(median 20 years). The reason for visiting the clinics 

was recorded for 61 participants: 25 (41%) had come in 

for a general sexual health check, 7 (11%) had urinary 

tract symptoms, 14 (23%) complained of other symp-

toms, and 15 (25%) had had a partner whose test was 

positive for C trachomatis.

Comparison of First-Void and Midstream 
Specimen Sensitivity
Comparing the sensitivity of fi rst-void and midstream 

urine specimens, of the 100 paired specimens with a 

fi rst-void specimen positive for C trachomatis, 96 (96%) 

also had a midstream specimen positive for C trachomatis 
(95% exact confi dence limits, 90.1, 98.9).9

DISCUSSION
These results suggest that when using newer NAAT 

techniques, timing of urine specimen collection is not 

as important in testing for C trachomatis as previously 

thought. This is supported by similar fi ndings in a 

study that allows a small (n = 19) group of fi rst-void and 

midstream urine samples positive for C trachomatis to be 

compared, together with vaginal, urethral, and cervical 

swabs, for detection of C trachomatis.11 If the results of 

this pilot study are confi rmed in similar studies, NAAT 

offers the possibility that midstream urine specimens in 

women may be suffi ciently equivalent to testing fi rst-

void specimens in clinical practice as a case fi nding tool 

to improve detection of C trachomatis where collecting 

other types of samples is impracticable. It also provides 

a basis for prevalence estimates in research settings 

where midstream urine specimens are available.

There is no reference standard for C trachomatis 
testing that gives 100% sensitivity. The study was not 

carried out on women who had symptoms of a urinary 

tract infection. Although this population would be ideal 

for the study design, because the prevalence of C tracho-
matis infection is low, a great number of women would 

need to be tested, so we chose a pragmatic approach 

to explore the question. The study was not designed to 

compare the range of samples that might be used in test-

ing for C trachomatis, and the number of women whose 

midstream urine sample might have tested positive but 

whose vaginal swab test was negative is not known. 

Current consensus guidelines in the United States sug-

gest that vaginal swab and cervical swab specimens are 

equivalent and that fi rst-void urine specimens may be 

less sensitive.4 Future research might include a complete 

evaluation comparing the various types of specimens 

among a range of diagnostic tests in a population of 

women suspected or at-risk of having C trachomatis infec-

tion. The study was also not designed to compare the 

tests in men, and the very low prevalence of urinary 

tract infections in men would limit the utility of results.

Clinical Implications
The clinical practice implications of these results are 

important: urine culture and C trachomatis testing may be 

considered on a single specimen. In the clinical setting, 

using one sample avoids the practical diffi culties of col-

lecting (or being unable to collect) further specimens 

Figure 1. Recruitment fl owchart. 

115 Potential recruits (positive 
C trachomatis vaginal swab and 

returning prior to antibiotic 
treatment)

100 Eligible paired samples 
(positive fi rst void)

108 Paired samples obtained 
(both fi rst void and mid stream)

8 Ineligible

7 Positive swab, negative FVU

1 Positive swab, inconclusive FVU

7 Ineligible

2  Treated before urine sample 
obtained

3 Urines too old or not sent

1 Mislabelled

1  Not accompanied by a consent 
form

FVU = fi rst-void urine.
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from patients with uncertain diagnosis after midstream 

urine testing for urinary tract infection. It may also be 

helpful where the women are at risk or report symptoms 

of both infections. At present, a choice must be made 

at the time of the consultation as to which specimen is 

the most important. Patients may not return to provide 

a second specimen or consent to invasive testing, or the 

diagnosis may be considered after the patient has left 

the clinic, eg, when a urine result showing sterile pyuria 

might raise the possibility of infection with C trachomatis.
Assessing the impact and value of different strat-

egies is hampered by inadequate epidemiological 

information on population prevalence.8 Our fi ndings 

suggest that this method of testing may be suitable 

for use in epidemiological research for estimating the 

prevalence of chlamydial infection in different popula-

tion groups. In epidemiological studies of antibiotic 

resistance in urinary tract infection, for example, the 

prevalence of C trachomatis infections could also be 

estimated.12 Such information could further inform 

screening strategies by allowing testing for C trachomatis 
on midstream urine specimens routinely processed 

by laboratories to gain initial information on whether 

prevalence is suffi ciently high to consider targeted 

screening. It is worthwhile investigating and discuss-

ing further whether testing for C trachomatis should 

be added to the usual testing panel for women’s mid-

stream urine samples sent for culture.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/content/10/1/50.
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