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Chlamydia and Gonorrhoeae infection — testing by Nucleic Acid Amplification Tests (NAAT)

1 General information

View general information related to UK SMIs.

2 Scientific information

View scientific information related to UK SMIs.

3 Scope of document

This UK SMI covers the testing of clinical samples for the investigation of urogen 8\'
Chlamydia trachomatis, lymphogranuloma venereum (LGV) and Neisseria

gonorrhoeae infection by Nucleic Acid Amplification Tests (NAATS).
@he test

This UK SMI does not cover ocular trachoma or neonatal infections (incl
pneumonia and conjunctivitis). The use of point of care tests (POCT:
result can be delivered to the patient without the sample being sent %?e laboratory,
is not covered in this UK SMI. NAATs which are not approved f tra-genital and
pooled specimens should be validated locally. Enzyme immuroassays (EIA) tests are
not recommended (1). 6

Refer to UK SMI O 4 - Good laboratory practice when ing molecular
amplification assays.

This UK SMI should be used in conjunction with b@UK SMis.

\)\)

Definitions

The following definitions apply: (]/b‘

During testing process

Reactive — Initial internal-s ositive result pending confirmation.

Not reactive — Initial in |-stage negative result.

Equivocal or Ind ate — Result is not clearly positive or negative. Further testing
is required.

N

Self sam;l% he individual collects their own specimens following instructions and
send th&' ck to the laboratory for testing

P amples - individual specimens (swabs, urine or blood) are combined into a
@L specimen to reduce the cost of screening

%eporting stage

These terms are used for final or preliminary reports:
Detected — Report-stage confirmed reactive result.

Not detected — Report-stage not reactive result.

Indeterminate — Reactive result that cannot be confirmed.
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Inhibitory — The presence of inhibitors within the sample has prevented amplification.
A further specimen is required. The term used may be different for various platforms,
for example “invalid”.

Reporting of invalid/inhibitory results should be based on manufacturer’s

interpretation. (I/bQ

4 Introduction
Chlamydia \(1/

common sexually transmitted infection (STI) in the UK. It is most commo
people aged 15-24 years. Spread is primarily via sexual transmissio%
I

Chlamydia is caused by the bacterium Chlamydia trachomatis and is the 0
ung
er

newborn babies can acquire chlamydia infection from the birth canal @uring delivery
which can present as conjunctivitis or pneumonia in the neonat

Most cases are asymptomatic; however the patient can have&e ollowing signs and

symptoms

e Persons with a vagina: vaginal discharge, intermen@)leeding dysuria, lower
abdominal pain, dyspareunia, mucopurulent ce pelvic tenderness and
cervical motion tenderness. %

e Persons with a penis: urethral discharge § suria.
e

Extra genital infections can also occur s ctal infection and pharyngeal

infection. (l/

If chlamydia is not treated, it can lead t@’other complications such as pelvic
inflammatory disease (PID), pre y outside the womb (ectopic pregnancy)
infertility, endometritis, salpl Jsexually acquired reactive arthritis, perihepatitis and
long term pelvic or abdomi |n (2).

Gonorrhoea $

Gonorrhoea is cn&y the Gram-negative diplococcus Neisseria gonorrhoeae. The
key communities that have a disproportionate burden of gonorrhoea are young people
aged 15-24 years, gay, bisexual and other men who have sex with men (GBMSM),
people‘of the black Caribbean ethnic community and people living in the most

depriv
se

as. Itis spread by sexual contact through the vagina, anus and by oral
fer to UK SMI ID 6: Identification of Neisseria species for more information.

oea rates increased 7.5% from 79,268 diagnoses in 2022 to 85,223
noses in England (3). Antimicrobial resistance to first and second line therapeutics
increasing (4). The British Association of Sexual Health and HIV (BASHH)
OQ recommend ceftriaxone as first line therapy. Ceftriaxone resistance is most common in

the Asia- Pacific region and is occasionally detected in the UK in people who have
travelled to or moved from this region (5).
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Lymphogranuloma venereum (LGV)

Lymphogranuloma venereum (LGV) is a sexually transmitted infection caused by 3

serovars of the bacterium C. trachomatis: serovars L1, L2 and L3. Symptoms can be

complex, severe and may involve multiple sites in the body such as the genitals, the b‘
anus, rectum, oral cavity and lymph nodes (6,7). The incubation period can range from

3 — 30 days from the time of contact with an infected individual. Patients may present

with proctitis however asymptomatic infection may occur (7). There have also been Q
increases in LGV cases from 1,173 cases in 2022 to 2,069 in 2023. These are usualg/l/

less frequently reported (3).

LGV testing from rectal swabs is recommended for patients with proctitis, or fr 6
GBMSM, with or without symptoms, with C. trachomatis infection at any si

Q

4.1 Screening ?‘

The National Chlamydia Screening Programme (NCSP) has e&eveloped to focus
on reducing the harms from untreated chlamydia infection. Téharmful effects of
chlamydia occur predominantly in women and persons wi omb or ovaries (this
includes transgender men, and non-binary people assi female at birth, and
intersex people with a womb or ovaries) under the age 5. The NCSP recommends
that they are offered a chlamydia test (8,9). \

Chlamydia screening in community settings,%%s GPs and pharmacies, will only
be proactively offered to young women peéfsons with a womb or ovaries. Everyone
can still get tested if they need, but persons with a penis will not be
proactively offered a test unless an indication has been identified, such as being a
partner of someone with chlamw having symptoms (9). Services provided by

sexual health services remain nged.
Testing for gonorrhoea. is mended in any setting where it is clinically indicated,
such as for symptomati ents, contacts of those infected or attendees of sexual

health clinics (10). @

5 Safq;oconsiderations

The se vers specific safety considerations (11-30) related to this UK SMI,
shoul ad in conjunction with the general safety considerations.

C: omatis and N. gonorrhoeae are hazard group 2 organisms. Refer to current
idance on the safe handling of all sample types and organisms documented in this
K SMI.

< ,O The above guidance should be supplemented with local COSHH and risk
assessments.
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6 Public health management

For information regarding notification refer to:
https://www.gov.uk/government/collections/notifications-of-infectious-diseases-noids

For further information on public health management refer: (I/bQ

https://www.gov.uk/government/collections/chlamydia-surveillance-data-screening-

and-management.

For information regarding the National Chlamydia Screening programme refer to: (l/
https://www.qov.uk/qovernment/colIections/national-chIamydia—screeninq-proqr@
ncsp

Also refer to the BASHH guidelines and NICE guidelines for the manage %f
Chlamydia trachomatis infection and lymphogranuloma venereum (7§: 6

https://www.bashh.org/current-quidelines/all-guidelines/

https://cks.nice.org.uk/topics/chlamydia-uncomplicated-genital/

Partner notification should be discussed at the time of diagn .‘All sexual partners of
patients with a positive C. trachomatis and N. gonorrhoe T should be offered
full STI screening (1,31).

7 Specimen processingsa)\d procedure
7.1 Specimen type

rectal swabs, oropharyngeal swa elf-collected or clinician-collected).
Note: Urine in women shoul oided.

7.1.1 Laborator&gnosis

Compared to cu ATs have shown to be most sensitive and specific for the
detection of C. traClkomatis and N. gonorrhoeae. It is therefore recommended in this
UK SMI for di sis and screening. NAATs may also be used for the investigation of
extra-g%o ctions where validated locally. In medico-legal cases a positive NAAT

Specimen types: Urine, vuIvo-vagigaI(slébs, urethral swabs, endocervical swabs,

should nfirmed using a second NAAT with a different genomic target (1) and for
speci ient groups/specimen types a second NAAT should be used to confirm
N rhoeae positives. The majority of commercially available testing platforms are
le of detecting C. trachomatis and N. gonorrhoeae from a single specimen.
ing of LGV is performed by a separate test but in most cases will be able to use
e original specimen which tested positive by chlamydia NAAT (32,33).

The sampling sites should relate to the type of sexual activity reported and the patient
group (see Table 1) (1). The recommended sample type for persons with a vagina is a
vulvovaginal swab (VVS) which may be self-collected.

Endocervical swabs have been shown to be less sensitive than vulvovaginal swabs
when self-collected and must be taken by a healthcare worker (1). The testing of first
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catch urine specimens from women/ persons with a vagina should only be used if
other specimens are not available (1,33).

In men/ persons with a penis, first void urine has been shown to be more sensitive
than urethral sampling and is the sample type of choice (1). Urine should be held for a
minimum of one hour and the first 20mL sampled upon subsequent urination.

Rectal samples may be taken during proctoscopy, or directly by the patient or (1/
healthcare worker. Local validation should be carried out for testing extra-genital Q
specimens. Refer to UK SMI Q 1 Commercial and in-house diagnostic tests: (l/

evaluations and validations for further information.

Throat swabs may also be taken by clinician or self-collected.

In all cases laboratories should follow manufacturers’ instructions regardln dual
specimen types.

Table 1. Appropriate sample sites for C. trachomatis and N. go%ogae NAAT
dependent on sexual activity (1) e

A
Type of sexual intercourse:%c

Patient Oral V A Anal

GBMSM? Receptive oro- Insertive peno-anal:
anal: rectal b‘ 1t void urine
Receptive: t Receptive peno-anal:
oropha I rectal swab
swab

Receptive oro-anal:

In rectal swab
0|d urine

Heterosexual mal /@ Insertive: 15t void Insertive: 15t void Insertive peno-anal:
persons with a urine urine 15t void urine
Heteros emale/ | Receptive: Receptive: Receptive: rectal
perso oropharyngeal Vulvovaginal Swab | swab

vag| swab

@otes

6 a) In GBMSM, where there is also sexual activity with women, refer to
OQ heterosexual male for appropriate sample type following vaginal sexual activity.
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7.2 Specimen transport and storage conditions

Samples should be stored in an appropriate transport media and transported to the
laboratory within 24 hours of collection.

support for self-sampling processes within Sexually Transmitted Infection and Blood

Borne Virus testing for more information. (l/

7.3 Specific technical limitations %)
NAAT inhibition 0‘
It has been recognised that samples may contain different lubricants or %ces

that can cause inhibition, potentially causing false negative results (
recommended to use an inhibition control in NAAT testing (1). I%l and cellular
e

Please refer to the Guidance for the design of self-sampling packs and associated (llb(

controls exist within commercial platforms. Many NAATs are ab remove inhibitory
substances during the nucleic acid extraction process. Rect mens, urine from
pregnant women and urine from women in the third week enstrual bleeding
may contain high levels of inhibitors (it is likely that hor have a role to play in
this inhibition) (33). In duplex or multiplex assays, whe veral targets may be
detected, competitive inhibition may be observegi test manufacturers’ instructions

should be followed as they may contain a list.of stances which have been
identified as inhibitory through verification an ation. The laboratory may consider
regular monitoring of inhibition levels ani positive rates.

See also UK SMI O 4 Good laboratory practice when performing molecular
amplification assays. @

8 Investi n
8.1 Laboraﬂ@ fests

Contamination (16
The risk of contamination should a!gay e considered when using NAATs (34,35).

Chlamydi chomatis

NAATs e recommended tests and are known to be more sensitive and specific

tha I!& NAATS have varying sensitivities and specificities for diagnostic tests in

ur. %m al specimens have been demonstrated in clinical trial data, manufacturers’
tion data and published papers.

& the sample is associated with a medico-legal case, then testing with a different
genomic target is required even in a high risk population. NAATs should be performed
on all sites where penetration has occurred (1).

Samples can be sent to the Sexually Transmitted Infections Reference laboratory
(STIRL) for LGV testing, or a local laboratory with validated test. Acceptable sample
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types include residual clinical specimens in which C. trachomatis has been detected
by the local laboratory (by NAAT) or extracted DNA samples.

Neisseria gonorrhoeae
Microscopy of Gram stained specimens enables the direct visualisation of b‘
N. gonorrhoeae as Gram negative diplococci. Microscopy sensitivity is increased in (1/
person with a penis who have discharge and people with rectal symptoms. Microsco Q

is not recommended in specimens from people without symptoms, pharyngeal ?’l/
specimens and female urethral/cervical specimens due to reduced sensitivity.

Culture remains primarily for antibiotic susceptibility testing and to detect re
gonorrhoeae. Resistant N. gonorrhoeae is a global concern as it continue
and spread. A culture specimen should be taken from people with suspec
confirmed gonorrhoea infection prior to treatment. Culture sensitivity
when time from sample collection to plating is minimised thus digect plating in the clinic

is advised or timely transfer to laboratory in transport media for diate plating.
Molecular methods to assess genomic sequences/regions which may confer
resistance to antibiotics are becoming available. Q

NAATSs have high sensitivity (>95%) in samples from p ts with and without
symptoms. NAATS are also recommended for p%&eal and rectal specimen testing
(locally validated) however it should be noted commercial NAATS may cross react with
commensal Neisseria species especially in t@rynx. It is recommended to confirm
positive results with a separate molecula& in samples from a population with a

test positive predictive value of <90%(.§€ ially extra-genital specimens.

Refer to UK SMI ID 6: Identlflcatlo iSseria species

8.2 Window period test of cure
Patients should be oﬁ@stmg when they first present. If there has been possible
sexual exposure withi previous two weeks, patients should return for a repeat test
two weeks followi osure (1). Refer to BASHH guidelines for further information.
8.3 I\/Ie i8Q*legal cases
Wher@\s are likely to have medicolegal significance, specimens should be

a

ccordance with Royal College of Pathologists’ Guidance for handling
legal samples and preserving the chain of evidence and BASHH National
cq%e

line on the management of STI and related conditions in children and younq

ople. Legal precedent is limited but, for best practice, laboratories should confirm a
OQ reactive NAAT result by using a different target to ensure accurate results (1).
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9 Algorithm 1: Testing for Chlamydia trachomatis infect%n

Test C. trachoma

tis specimen with NAATs 2£.£4

Reactive ©

¥

r

Not reactive

v

REPORT:
C. Trachomatis not
Detected

Genital and throat
specimens

* Rectal swabs from patients

with proctitis

* Any specimen type from
GBMSM living with HIV
regardless of symptoms.

3
A

y

Y

REPORT: C. trachomatis
Detected

Report as C. tracho

mati
%ng.

Detected, awaiting LG

Perfarm LGV tvpi@riginal
sample.

!

&

0

If reactive, issue se
report as LGV ¢ c

h 4

detectedftw%\‘\

If not reactive, issue
second report as LGV not
detected/typed

&\',
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9. Footnotes

a) Recommended specimen types are first catch urine (preferred) or urethral swab for
men/person with a penis and vulvovaginal swab (which may be self-collected) for
women/ persons with a vagina.

b) Laboratories using dual NAAT capable of detecting both C. trachomatis and (l/b‘
N. gonorrhoeae should follow nationally agreed algorithms and confirmatory Q
strategy for the N. gonorrhoeae component of the test.

c) Laboratories should follow good practice when undertaking molecular testing,Fer
C. trachomatis this should include environmental sampling. See UK SMI
Quality assurance in diagnostic virology and serology laboratory and UK m
Good laboratory practice when performing molecular amplification as r
further information.

d) Itis recommended to use an inhibition control for each specimen%ailure to do
so may lead to false negative results.

e) Many authorities no longer recommend testing with a.se
is associated with a medico-legal case (1). The decisi hether to retest with a
second platform depends on the sample type (fore le samples from extra-

genital sites such as rectal swabs), the platform thatbas been used for screening
and the prevalence of C. trachomatis in the tion tested.

target unless testing

é\fz}\
R
S
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9.1 Algorithm 2: Testing for Neisseria gonorrhoeae

PPV — positive predictive value is the probability that a person with a positive test result actually, hz&@sted infection

™
&
QO
@

Test N. gonorrhoeae specimen with NAATs

>

reactive

not

reactive

¥

¥

N. g

REPORT:

onorrhe

Genital tract sample and a
patient from population with
test PPV >90%

patient groups or any

not Detecsd
h
Extra-genital sample from al 0

D

sample type from & )
population with te{L

<90%

D

REPORT:
N. gonorrhoeae Detected and
request sample for sensitives

Confirm wij Qe parate
mol target

n

h

idelines

Mot reactive e reactive
N +
Report:i inate and Report N. gonorrhoeae
ask for r specimen as Detected and request

sample for sensitives
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Invalid

h

Re-test the original
specimen following
manufactures
instructions

!

Invalid

REPORT:

Invalid result
according to
manufacturer's
instruction. Send a
repeat sample
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9.2 Algorithm 3: Testing for Medico-legal cases

4

Medico legal cases

not reactive

C. trachomatis and/or N. gonorrhoeae

REPORT:

not Detected

C. trachomatis and/or N. gonorrhoeae

C. Trachomatis and/or
N. gonorrhoeae reactive

l

O

Confirm samples with a sep@‘

molecular target

N

|

Not reactive

C. trachomatis
and/or

N. gonorrhoeae

L

l

Reactive for

N. gonorrhoeae

b

N

eacﬁ‘ae for C. trachomatis

. -

Report: indeterminate
and ask for repeat
specimen as per local
guidelines

Report

N. gonorrhoea

Detecte

request sam

se

a5

ar

REPORT:
C. Trachomatis
detected

h

Rectal swabs

1—‘

Invalid

!

Re-test the original
specimen following
manufactures
instructions

|

Invalid

Report C. trachomatis
Detected, awaiting LGV
typing. Perform LGV
typing on original sample

[

REPORT:

Invalid result
according to
manufacturer's
instruction. Send a
repeat sample

}

¥

If reactive, issue second
report as LGV
detected/typed

If not reactive, issue
second report as LGV not
detected/typed
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Chlamydia and Gonorrhoeae infection — testing by Nucleic Acid Amplification Tests (NAAT)

10 Interpreting and reporting laboratory results

™
Qv

U

\)@

C. trachomatis | C. trachomatis | Reported result | Interpretative comment Notes
screening confirmatory 0
assay assay*
Reactive N/A Detected C.trachomatis DNA detected Eg‘ le Refer relevant
samples for LGV
@ typing
Reactive Reactive Detected C. trachomatis DNA %&G d in sample Refer relevant
samples for LGV
A typing
Not Reactive N/A Not Detected C. trachon@A’ not detected in sample
Reactive Not Reactive Indeterminate Initial tiﬁy has not confirmed. Consider
serﬂt' répeat specimen.

N. gonorrhoeae | N.gonorrhoeae Repor Interpretative comment Notes
screening assay | confirmatory assay* j-resu
Reactive N/A ted N. gonorrhoeae DNA detected in sample
Reactive Reactive etected N. gonorrhoeae DNA detected in sample
Not Reactive N/A Q Not Detected | N. gonorrhoeae DNA not detected in sample
o
Reactive Not Reacﬁ&v Indeterminate | Initial reactivity has not confirmed. Consider
@, sending repeat specimen.
&
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