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SUMMARY

Background. A United Kingdom (UK) screening pro-
gramme for Chlamydia trachomatis has recently been
announced. Pilot projects involving the opportunistic testing
of women attending health facilities are due to commence
in several sites. There is a danger that this approach will fail
to obtain adequate population coverage. The alternative —
true systematic population screening — is generally
assumed to be unfeasible. Studies in Denmark using postal
urine specimens have challenged this assumption. No such
studies have been reported from the UK.

Aim. To assess the potential of urine specimens sent by
post as the basis for a UK population screening strategy for
genital chlamydial infection.

Method. Two hundred patients (100 men, 100 women)
aged 18 to 45 years were randomly sampled from the list of
one urban group practice. Subjects were mailed an
explanatory letter, a urine sample container, a sexual
lifestyle questionnaire, and a prepaid return envelope. Non-
responders were contacted by telephone; persistent non-
responders were visited at home. Samples were tested for
Chlamydia by DNA amplification and enzyme immunoassay.
Results. Sixty-four (32%) subjects were no longer living at
their GP registered address. Of the remaining 136, 126
(93%) responded to the survey and 113 (83%) accepted the
request for a urine sample and completed a questionnaire.
Acceptance rates were similar for men and women and
across age groups. Four samples (3%) were Chlamydia
positive.

Conclusion. Home mailed urine specimen collection in
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conjunction with a self-completed postal questionnaire is
feasible. This could provide a viable basis both for determin-
ing population Chlamydia prevalence and for a UK
Chlamydia population screening strategy. Overall cost effec-
tiveness of such a strategy will depend on the cost of the
test used. Comparative performance characteristics of the
different currently available tests in this setting have yet to
be fully determined.

Keywords: Chlamydia trachomatis; postal questionnaire;
postal urine specimen collection; population screening.

Introduction

GENITAL infections caused byZhlamydia trachomatis are
the commonest acute non-viral sexually transmitted infection
in the United Kingdom (UK}. Lower genital tract infection is
thought to affect 3-5% of the sexually active populatitif
untreated, up to 30% of women will go on to develop pelvic
inflammatory disease (PID) and 10% will experience ectopic
pregnancy. Over 50% of infertility is related t€hlamydia. Yet
antibiotic treatment is simple, cheap, and effective at preventing
all these complications. The fact th@tilamydia continues to be
an important cause of morbidity is a reflection of the shortcom-
ings of current control strategies, focusing on the treatment of
symptomatic cases and their contacts. However, lower genital
tract infection is usually asymptomatic in women and frequently
so in mer? Unrecognized and untreated infection sustains trans-
mission within the community and explains why chlamydial
infection and its sequelae continues to cost UK health services
over £50 million annuall§ A further complication is that preva-
lence estimates are based on voluntary clinic and laboratory
reporting, which is known to be incomplete. Thus, since commu-
nity prevalence is not known, underlying disease trends and the
potential impact of therapeutic intervention is difficult to assess.
Chlamydia trachomatis has been proposed in the UK as a dis-
ease for which screening and treatment during the detectable pre-
clinical phase could reduce both short- and long-term moridity.
Following the recent report of the Expert Advisory Group to the
Chief Medical Officer, pilot projects involving the opportunistic
testing of women attending primary health care facilities in two
English regions have been announé@&xperiences in Sweden
and North America suggest that screening can be effective in
reducing rates of both PID and ectopic pregnahtyThis
screening has generally been selective and opportunistic in its
approach and, in North America, confined to women. Some stud-
ies have been prone to methodological problems, making assess-
ment of the validity of their conclusions difficdf.In addition,
results from these settings may not be generalizable to the UK.
As Chlamydia trachomatis is an obligate intracellular organ-
ism, diagnostic tests have generally depended on the collection
of cellular material using invasive intimate procedures. Urinary
testing by enzyme-linked immunosorbent assay (EIA) has been
demonstrated to provide a non-invasive alternative of adequate
sensitivity in mert? Recently developed molecular techniques
suggest that urinary testing in both women and men is feasible.
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Urinary ligase chain reaction (LCR) has achieved sensitivities ofoid urine specimen were provided.
around 95% in women tested in specialist cliffd$,although After three weeks, subjects who had not responded were sent a
this sensitivity may fall in the community settifgUrinary EIA package identical to the first but with a modified covering letter.
is generally felt to be inadequately sensitive in women. The perAt each point of postal contact, subjects were given the opportu-
formance of EIA on other non-invasive test substrates has yet tuty to state a wish not to participate in the study and not to be
be fully evaluated; for example, self-collected vulvo-vaginalrecontacted. Both packages were sent by recorded delivery. One
material (using a variety of sampling techniques) may prove aonth after being sent the second package, an attempt was made
useful alternativé®1’ Direct comparison of invasive (culture and to contact, by telephone, those subjects who had still not
EIA on cervical swabs) with non-invasive (ligase and poly-responded. If attempted telephone contact was unsuccessful, or if
merase chain reaction on urine) techniques has suggested tat telephone number was available, subjects were visited at
performance of the non-invasive tests was sup&tiGenerally, home. Subjects were classified as no longer living at their regis-
the question of which test applied to which type of specimen itered address on the basis of either the return of an unopened
men and in women is most appropriate for use Chamydia package marked ‘not known at this address’ or confirmation by
screening programme remains unanswéted. either a neighbour or current occupant that the subject had
A non-invasive test is likely to be preferable to patients. Ifmoved. Subjects for whom no confirmation of having moved
testing is not dependent on attendance at a health facility, themas obtainable were classed as non-responders.
compliance with a testing programme is likely to be further On receipt, mailed specimens were divided into 2 ml aliquots,
enhancedChlamydia screening directed exclusively at women is which were frozen at20°C before being tested by LCR (Abbot
likely to have minimal population impact, as unrecognized andiagnostics Ltd). A further 15 ml aliquot was tested by an
untreated male infection will sustain community transmis&lon. enzyme linked immunoassay (EIA) (Ideia [Dako UK Ltd]). Both
The feasibility ofChlamydia testing based on home-mailed tests were conducted according to the manufacturer’s instruc-
urine specimens has been demonstrated in women who had ptens. A spun deposit was prepared for direct fluorescent anti-
viously been examined in a community clinic in Denmié/e body (DFA) testing from each aliquot of specimens either LCR-
assessed the feasibility of community-ba&kdlamydia testing  or EIA-positive. The DFA test in the Bristol laboratory is more
of both men and women, independent of their attendance atsensitive than culture, and this sensitivity is not significantly
health facility, based on mailed urine specimens from subjecteduced with previously frozen specimens (unpublished data).
identified from general practice lists. We attempted also to deteiFests were all undertaken blind. Subjects identified as
mine whether a home-mailed questionnaire is a viable metho@Ghlamydia-positive were offered treatment in the local depart-
for collecting information about the risk markers on which a tar-ment of genitourinary medicine.
geted screening strategy could be based.

Results
Method Response rates

Our study was undertaken in August to November 1996 on a ragigyre 1 shows the distribution of responses of the 200 people
dom sample of 200 patients aged 1845 years from the list of OR®rveyed. At the time of the study, 32% (36 men, 28 women)
urban group practice in Bristol. Local ethical committee approvajyere not living at their GP registered address, leaving an effec-
was obtained. Subjects were sent a package containing a covgge sample of 136 (64 men, 72 women). Responses were
ing letter from their GP with a brief description of the study, a,gceived from 93% (126/136) of these people: 91% of men
‘fact sheet’ onChlamydia, a short questionnaire on aspects of (58/64) and 94% of women (68/72). Eleven people declined to
their sexual lifestyle (and recent use of antibiotics), and a urinBarticipate, and two people who offered to participate were con-

specimen container to be returned with the questionnaire in ggered ineligible because they were living outside the UK at the
prepaid envelope also enclosed. Instructions for collecting a firgfme of the study.

200 participants
100 men, 100 women

[ ]
At registered address Not at registered address

136/200 (68%) 64/200 (32%)
64 men, 72 women 36 men, 28 women
[ . 1
Responders Non-responders
126/136 (93%) 10/136 (7%)
58 men, 68 women 6 men, 4 women
I
[ I 1
Accepted Declined Ineligible
113/136 (83%) 11/136 (8%) 2/136 (1%)
—— —— |
52 men 61 women 5 men 6 women 1 man
1 woman
T T
After postal contact (76%) 46 58
After telephone contact (5%) 5 2
After home visit (1%) 1 1
| |
Urine specimen suitable for testing 52 61

Figure 1. Responses to postal survey.
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After two postal contacts, 76% of the 136 people surveyedarge number of students and single, young professionals were
agreed to provide a urine specimen (72% of men: 46/64; 81% dficluded on the practice list. By focusing on young adults, the
women: 58/72), rising to 82% after telephone contact (80% o$tudy concentrated on the section of the population likely to be
men: 51/64; 83% of women: 60/72) and 83% after a home visitnost mobile. Table 1 shows a tendency for a greater proportion
(81% of men: 52/64; 85% of women: 61/72). Acceptance ratesf younger subjects to have moved from their registered address,
tended to be slightly higher among women, but the differencealthough this association was not statistically significant. Some
were not statistically significant. subjects in the present study may have changed address while

Response rates according to age group are shown in Tablergmaining patients of the practice, and should arguably be
There was a tendency for younger members of the sample to Rg:luded in the denominator for the purpose of response rate esti-
less likely to be living at their registered address than older pegnation (despite having no opportunity to respond), thus reducing
ple, although this difference was not significaxt for linear  response rate estimates. In an actual screening programme, these
trend against age group = 1. P13 0.19 for proportion not being supjects would be picked up when their new address is recorded
at registered address compared with remainder of sample). F@jiith the practice. Another study @hlamydia screening strate-
sample members who apparently lived at their _registered_addre%qes, carried out contemporaneously in North East London,
there was little association of response rate with g§éo( lin-  found that 16.4% of patients were not living at their registered
ear trend = 0.4 = 0.50). All participants who returned a urine address, with this figure rising to 36.6% in the under420s.
specimen also returned the_ q_uestionnaire. As__the aim of this In an actual screening programme, patient mobility may be
study was to determine feasibility and acceptability of a methodggg of an issue. Practices with more stable lists will aiso be rep-

specific responses were not analysed. resented. Some subjects will have registered with other practices
Reasons for declining participation and will be identified through their lists. Others are likely to be
identified as partners and contacts of those that are diagnosed
Nine of the 11 people declining participation could be contactegositive. Generally, some ‘hard to reach’ populations may be at
by telephone or home visit. Six of these felt tObtamydiawas  higher risk of chlamydial infection and may only be amenable to

not an issue for them and were not persuaded by explanatiogpportunistic screening undertaken in a variety of primary care
about protecting the public health. Two people declined for emogettings including general practie.

tional reasons involving sexual health problems in themselves or
their partners, and one was annoyed by the postal request for indereening test

mate information. . . e
Previous studies have suggested that sensitivity of molecular

Test results Chlamydia assays may be compromised in the community set-

h . . ¢ le. th Iti;:g.16 This may result from an inability to maintain a ‘cold
Of the 113 urine specimens tested, four (one male, three femalgain |n addition, the issue of their specificity also has to be

Werde positive f0|ChIamydiatrachorlna%st,.iThedaim of thle Present resolved. Published estimates have frequently been based on
Study was not to measure populatiohlamydia prevalence, as . iscrepant analysis’ (where apparent false-positives are subject
sample Size was clearly inadequate. Of the positives, one fem § a battery of tests including other molecular assays, and, if
‘g’:ds mglg\ﬂ%-%ﬁfngnrlr¥5|gn%;in?:ﬁaﬁ?swﬁzmVc?sﬁir\]/ealéteéﬂ ‘ound positive on any of these, are reclassified as true-positives).
(confirmed bJ DFA) ’ P y his inevitably inflates estimates of both sensitivity and speci-
y ' ficity.?4261n our study we were unable to confirm one LCR-posi-
tive test. All subjects diagnosed as positive by EIA in our study
Discussion were confirmed by DFA, two of these were negative by LCR. It
This is the first UK study to assess the feasibility of a populationh@S been suggested that LCR sensitivity may be compromised by

based strategy faEhlamydia testing. Results were encouraging "ormonal ‘inhibitors’ present in urin®.These would not
in terms of population coverage achieved; however, severé_?e expected to influence the performance of EIA or DFA, which

logistical issues were highlighted. is dependent on the absolute quantity of chlamydial material
present.
Deficienciesin the population register Suboptimal performance characteristics of a test in the com-

As noted above, 32% of the initial study sample were no Iongerlnunity‘ as opposed tfo the specialist clinic setting, may not pre-

at their GP registered address at the time that the study wd de its usef_ulness In a screening programme. The_Danl_sh
undertaken. There are several possible reasons for this: UK po tdy, sgggestlng reduced LCR sensitivity in the Comm“r?'t% still
ound this test to be as sensitive as any other community-based

ulation registers are known to be incomplete and GP lists gene . > o
ally include a number of ‘ghost’ patierfs22 This phenomenon test used in the same populati§rin addition, the sensitivities

was likely to have been amplified in our particular practice, as &€Ported were comparable with those of tests used in other
screening programmes; for example, cervical cytof8gy.

Table 1. Distribution of survey responses according to age.

Ageliving at registered address Not at registered address Total sample
n (% at registered address) n (% of total sample) n
Accepted Declined, ineligible, or no response
18-24 years 17 (81) 4 (19) 16 (43) 37
25-34 years 52 (81) 12 (19) 27 (30) 91
35-45 years 44 (86) 7 (14) 21 (29) 72
All ages 113 (83) 23 (17) 64 (32) 200

British Jour nal of General Practice, June 1999 457



J Macleod, R Rowsell, P Hornet,al

Original papers

Feasibility and cost effectiveness of screening 5.

Population screening aims to provide benefits both to the indi-g.
vidual screened and to the population. Individual benefits are
influenced by the screening strategy and the instruments use
Low response rates in a screening programme for an infectious’
disease will not reduce future service costs nor reduce the pool of.
circulating infection. Results from a comparative study of two
approaches to opportunistic screening in women attending pri-9'

mary care showed that the overall response rates were belop.

30%, even after excluding ‘ghost’ patiefits. our population,
overall response rates were relatively high. Different populatio
characteristics may explain part of this difference. In addition,
request made in the privacy of a person’s home, and supported

by written information, may be more likely to elicit a positive 12.

response than one included in the already crowded agenda of t
typical primary care consultation, particularly when the patient
perceives that the intimate issues involved are unrelated to those
motivating their attendance.

Future research
The important question of whether a chlamydial screening pro-

gramme should be universal or targeted at ‘high-risk’ individualg e,

identified by risk markers, was not addressed in this study. We
have demonstrated that the collection of information on sexual

behaviour, through which risk status could be assigned by posta}

questionnaire, is feasible. Only one subject in this study reported
offence at our request for intimate information. Our limited ques-

tionnaire would have provided sufficient information to deter-18
mine risk based on marital status, age, sexual activity, and con-

traceptive method. A more detailed questionnaire may hav$9

deterred participation and reduced our response rate.

Other future research priorities in this area should includeg

studies to determine baseline population prevalence more accu-

rately, whether opportunistic screening of patients presenting iAl.

primary care would pick up the majority of cases and whethe

screening is cost effective. The latter consideration is likely to

depend on the cost of the screening instrument used: EIA is con-
siderably cheaper than molecular diagnostic assays. Rigoro

comparison of the performance of the various non-invasive ™

Chlamydia tests in the community setting is needed.

A further issue relates to problems in providing an unsolicited24.

unexpected diagnosis of a sexually transmitted infection to me

and women identified through population-based screening. In~
this study, two of the four individuals identified as being 26.
Chlamydia positive reported being in monogamous relationships27

and the diagnosis caused some concern.

In summary, a postal request for a urine specimen and a seffs.

completed sexual risk behaviour questionnaire is feasible, and
appears to be acceptable to patients in the community. This
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