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Insight > Diagnostics

Stop the spread

of STIs

Diagnostic strategies are vital for controlling the spread of sexually transmitted
diseases. We’ve seen major changes in the way biomedical scientists test for these
diseases, but how do they work, and which techniques most benefit the patient?
Jamie Laughlin, microbiology manager for South West London Pathology services,
shares his insight on developments in the diagnostics lab.
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he increasing global

prevalence of sexually

transmitted infections (STIs)
is extremely concerning. The situation
is quite often exacerbated by the
creation of reservoirs for future
infections, which is largely due to the
asymptomatic nature of STIs.

Diagnostic testing is particularly
critical for the detection of such
conditions, as infected individuals have
few or no symptoms. In the mid-1990s,
the UK experienced a resurgence in the
incidence of such infections after the
historically low levels that followed the
advent of AIDS in the early 1980s.
Effective management of STIs rests on

the three pillars of diagnosis, prevention
and treatment. While advances in the
diagnostic pillar generally receive less
recognition and support, aetiological
diagnosis of infections is the basis of
meaningful surveillance, effective public
health and infection control interventions,
and optimal disease management.

The automation revolution
There has been a revolution in the
efficient processing and diagnostic
capabilities of STIs over the past
decade, which has contributed
significantly to enhanced detection
rates and far quicker analysis time.
The high degree of automation and
limited hands-on time has enabled
laboratories to use more expensive
technology by offsetting the very
limited labour costs associated with
the instrument.

Microbial aetiological diagnosis has
enabled epidemics to be identified early
and either contained or eradicated. It
has also identified the gaps in our
knowledge of infectious disease
syndromes where microbial aetiology
remains uncertain. Furthermore,
ineffective or non-diagnosis due to a
lack of diagnostic capability can
result in untreated patients, which can
cause a multitude of health problems
including infertility in men and women,
severe birth defects and increased
chances of contracting HIV.

The repertoire of testing in Europe,
especially in eastern Europe, is
suboptimal at best. Serological tests are
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still used to diagnose Chlamydia
trachomatis infections in up to 70% of
eastern European countries and
gonococcal infections are routinely
screened through microscopy. This
certainly demonstrates the history

and evolution in diagnostic methodologies.
These ‘old tests’ have many
disadvantages, including invasive
specimen collection and limited sensitivity,
which can be further compromised by
improper specimen collection.

The availability of more convenient,
less invasive testing has benefits for
both clinicians and patients. For the
clinicians, it helps patient throughput,
and it’s more convenient for patients
who now don't have to undergo
pelvic examination. The responsibility
of screening should be passed on
from the traditional screening clinics in
the UK market to general practitioners,
where a far more focused and effective
programme could be orchestrated.

Et There needs to be a greater awareness or
re-education among physicians that a specimen
collected following a routine examination can be
used for screening for STls. 77

As with all screening programmes, the
ease of collecting specimens contributes
greatly to their success. Older
methodologies would require genital
exams, which are obviously not
appropriate in some settings such as
schools. The evolution of collection
devices means tests can be obtained
from women and men without carrying
out a pelvic examination or
uncomfortable testing. This has created
novel opportunities for far more effective
screening programmes, with many GUM
clinics posting out home collection kits.
This has been made possible by a simple
urine collection device to test for
chlamydia and gonorrhoea.

Break down the barriers
Multiplex polymerase chain reaction (PCR)
for chlamydia and gonorrhoea has
significantly lowered some of the barriers
10 increasing screening rates. There needs
10 be a greater awareness or re-education
among physicians that a specimen
collected following a routine examination
can be used for screening for STIs, and
that testing should be part of routine
check-ups and pregnancy evaluations.

The availability of a less invasive test,
such as a simple urine sample, has led to
increased screening among men, who
have traditionally been less engaged in
regular reproductive healthcare check-
ups than women. Male screening is
important, not only to avoid
complications but also to reduce the risk
of asymptomatic men unknowingly
spreading infection to their sexual
partners. The male population has
historically represented a silent reservoir
of infection in the community.

The challenge for many labs today
is to enhance their diagnostic
capabilities while simultaneously
lowering the overall costs. Testing
needs to be ‘smarter’, optimising
workflow and efficiencies, and using
concepts that have existed in the
commercial world for decades.

Systems that have quality built in
follow the philosophy of ‘do it right
the first time’. They are also of
particular importance in diagnosing
STIs due to the potential serious
consequences in the care of the
patient, as well as the costs to the
healthcare system. »>
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Effective management of STls rests on the three pillars of diagnosis, prevention and treatment.

Diagnostic equipment should strive for
near-error-free operational performance.
In 2000, the institute of medicine
published a report entitled ‘To Err is
Human’, which highlights that most
diagnostic tests are prone to human
error. An estimated 70% of medical
decisions are influenced by lab test
results, which underlines the
importance of mistake-proof processes.

There are various automated
STI-detection instruments that are
commercially available on the market.
The majority offer sophisticated, rapid,
standardised processes with minimal
operator intervention. The ideal scenario
is complete automation that requires no
human interaction with the sample,
thereby eliminating opportunities for
defects. A ‘first in, first out’ philosophy is
the most efficient way of processing
samples, such as continuous random
feed. Reducing the number of steps in
the process is also of paramount
importance, as every step allows for
a statistical chance of error.

Efficiency of workflow
There are systems that have additional
steps within the workflow, such as
de-capping and capping. These additional
steps, whatever they may be, must be
limited to ensure the most efficient
workflow and reduce the chance of error.
Currently, there is only one system on
the market that allows continuous feed
and random access. Systems that offer

the ability to continuously load and
unload samples and consumables in any
order are essential to maximise workflow
and should certainly be part of any
current or future systems. Instruments
should be designed to minimise the risk
of cross-contamination through limited
hands-on interaction and intuitive touch-
screen interfaces. Instruments must
allow the lab to streamline workflow and
deskill the operation of the analyser.

The degree to which automation is
incorporated into each platform is one of
the key features in distinguishing them
from one another. It is imperative that the
number of steps in the processing of the
sample is minimised, for example by
removing the pre-heat step. A bidirectional
interface is essential to ensure optimal
workflow, especially when multiple tests
are being performed and a mechanism is
applied to ensure a robust system.

One needs to remember that every
additional step in the process creates
a chance of error. Modern instruments
should incorporate mistake-proof
features, which are paramount when
dealing with STIs. The evolution of the
technology has enabled a single
technician to operate multiple platforms
or tasks, which allows a far more
efficient use of limited resources.

The move towards multiplexing
The era of multiplexing technology has
become an integrated part of molecular
advances in the detection of STIs. The
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single-test analyte has been replaced
with multi-analyte reactions that can
simultaneously detect infections.

This has allowed, yet again, a more
cost-effective approach and the
provision of a more complete,
conclusive diagnosis to the clinicians.
This has been of particular importance
in combatting antimicrobial resistance,
which is rapidly rising in the
gonorrhoea-infected population.

The complexity of multiplexing
solutions is certain to grow with
demand for a more complete STI panel,
which simultaneously and, from a
single sample, detects multiple
bacterial and viral panels. The future
would certainly benefit from a panel
that is able to detect Chlamydia
trachomatis, Neisseria gonorrhoeae,
Trichomonas vaginalis, Treponema
pallidum, and herpes types 1 and 2.

Instruments that offer a
comprehensive repertoire of tests, for
example viral loads, have an advantage
over rivals, as the overall package
becomes far more cost-effective and
attractive. There is no doubt that the
availability of human papillomavirus
testing from cervical specimens adds
to the value of an instrument. The
days of having multiple systems for
various different targets are limited.
This could, in effect, make the high-
volume platforms that test for STIs
even more cost-effective as economies
of scale should be beneficial to the
whole repertoire.

Today's labs are being asked to
increase productivity and the services
they offer, but at the same time
reduce overall costs, including
staffing. Integral to the success of
this remit is complete automation
with optimal workflow or hands-on
time, with built-in mistake-proofing.
Many of the modern instruments have
designed quality at the source — that
is, the processing and mechanisms
associated with it. However, the
workflow, random access and
minimal hands-on time still vary
tremendously between these
instruments, highlighting the
importance of these key parameters
in instrument selection. W
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