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to screen for the same magnitude of
autoantibodies. Historically, the major
drawback to IF HEp-2 has been the
manual nature of processing and the
expert knowledge required for result
quality assurance and interpretation.

Automation
Automated immunoassay-based
autoantibody testing is an attractive
alternative to IF HEp-2, specifically
fluorescence enzyme and chemi-
luminescence technology. With the trend
to consolidate analytical platforms for 
ease and cost-saving, many autoantibody
tests have naturally migrated onto pre-
existing analytical platforms. The Phadia
instrument series combines allergy testing
with autoantibody testing; for example,
using fluorescence enzyme technology.
When compared to manual IF HEp-2, such
platforms are perceived to have improved
intra-precision, throughput and cost. 

Compromised repeatability of manual
IF HEp-2 as a by-product of human error 
is expected yet anecdotal; fluorescence

The NHS is being leaned at
unprecedented rates. Increased life
expectancy and improved technology
correlate positively with financial pressure
within healthcare. Processes are under
constant consideration as to how they 
can be made faster, easier and more
consistent. Total quality management 
has become the foundation of any
successful health-providing body. All
actions are observed and considered 
for positive change. When positive
change is observed the next step is to
improve again. This repeating cycle is
referred to as continuous improvement.
Autoantibody testing finds itself at the
point where processes are under re-
evaluation after previous improvements
via automated immunoassay platforms
have set a different benchmark for quality.

The demands of a modern laboratory
have altered analytical requirements.
Automation is now a prerequisite
consideration for any methodology within
a diagnostic service. The discipline of
immunology is no different; whether 
the department be found within the 
high-throughput blood science
department or hidden away somewhere
down a pathology corridor. There are
many contributing factors to this. In
immunology, increased awareness of
autoantibody testing significance has
resulted in year-on-year growth for the
autoimmune market. There was an
estimated 4% market growth in the 
UK last year for autoantibody testing.1

Jake Morrow looks at the current state of autoantibody
testing, what impact this has on provision of the service,
and what the future holds for this important area of
autoimmunity and immunology.

Next-generation IFA 
testing: teaching an 
old dog new tricks

Fig 1. Typical laboratory workflow for ANA investigation. IF HEp-2 has historically been the primary
screen. Positive samples would then be investigated by immunoassay-based technology for extractable
nuclear antigens (ENA). If further confirmation is required, microarray or line blot technology would
detect specific antigens at a tertiary level.

Gold standard method
Antinuclear antibody (ANA) analysis is one
of the most commonly requested tests 
as a marker of autoimmune disease.2

It is of particular use for ANA-associated
rheumatic diseases. The gold standard for
ANA testing is immunofluorescence (IF)
on HEp-2 substrate.3 When quality IF test
results are combined with high pretest
probability through patient examination,
IF HEp-2 provides a high standard of
clinical utility, particularly when compared
to other methodologies that lack pattern
reporting. Immunofluorescence HEp-2 
can detect to up to 150 autoanitbodies.3

Alternative immunoassay-based
methodologies have reduced sensitivity 
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HEp-2 is the primary test for autoantibody
analysis. In light of alternative
immunoassay methodology for ANA
testing, it is paradoxical that there is a
need for a consensus for IF HEp-2 result
reporting. The need for standardisation is
a self-fulfilling admission that IF HEp-2
has been variable in the past. 

Digital (automated) microscopy with
assisted interpretation has a role to play 
in achieving the desired level of
standardisation. Without this, automated
ANA immunoassay analysis remains an
attractive alternative in a high-throughput
laboratory. Interestingly, the term ANA
itself has needed further clarification.
Figure 2 shows the standardisation of
cytoplasmic and mitotic reporting, both
beyond the definition of antinuclear
antibody. The term ‘anti-cellular
antibodies’9 has been suggested but the
abbreviation ANA has superseded its
meaning for most, and it may be more
confusing to change.8 If a clinician is
requesting ANA for a patient it is
suggested that they are made aware 
of the analytical technology being used, 
as the assumption would be IF HEp-2.3

Introducing the Zenit PRO
In 2018, A. Menarini Diagnostics UK
launched the Zenit PRO as part of its
Zenit Autoimmunity range. One of the 
key areas of improvement upon
implementation with this new technology
is enhanced standardisation. The Zenit
PRO is a combined slide processor and
digital microscope with complete
automation. This adds guaranteed

analytical consistency to any laboratory. 
In light of a movement towards ISO 15189
(2012) standards, this will only improve
internal quality while moving towards
international standardisation for IF testing.

This all-in-one solution has unique
glass coverslip mounting and CE-marked
result interpretation; all within a minimal
laboratory footprint (WHD 120x70x90cm).
Some 50% of benchtop space can be
relieved when the Zenit PRO is compared
to separate digital microscope and slide
processor counterparts. 

The fourth-generation IF analyser rivals
the convenience of current automated
systems employing immunoassay-based
technology (Fig 3). Gold standard IF 
HEp-2 methodology for ANA testing is
employed with the same walkway time as
competing methodologies. After sample
loading there is no user input required
until result validation. Two hundred ANA
results can be produced within four hours,
making same-day reporting easy in 
any laboratory, regardless of current
throughput or future work gain through
ongoing NHS service amalgamation. 

From assay to answer
Previous concerns about ANA report
standardisation are alleviated with
incorporated ICAP pattern recognition.
Reference patterns can be saved by the
user to create a digital atlas. Combining
the atlas with the CE-marked algorithm
for ANA HEp-2 pattern recognition,
skilled IF readers can operate with
increased assurance. The ICAP codes are
incorporated into the software that 

slides are reviewed manually and so 
there will be some degree of subjectivity.
Human error may compromise
repeatability in the pre-analytical through
analytical stage of IF HEp-2 processing.
More user interaction is required when
compared to automated immunoassay
systems that do not require coverslip
mounting, for example.

The aforementioned factors have
resulted in a lack of standardisation
between immunology laboratory’s
individual workflow and methodology 
for autoantibody testing. There is an
increasing range of available technology.
Coupled with external financial pressure
and increased test volume, some
laboratories have reconsidered primary
and secondary testing method priority 
for autoimmune testing. Other
laboratories have remained aligned 
with more conventional workflow (Fig 1).
Some laboratories have adopted an
immunoassay-based first-line screen 
with secondary IF HEp-2. This causes
interlaboratory variation of result
reporting. The performance of the
methodology (immunoassay or IF HEp-2)
is specific to the type of autoimmunity
being investigated.4,5 Internal user
preference alongside external factors is
driving national workflow inconsistency. 

Standardisation
Over the past five years there have 
been positive movements towards
standardisation through the International
Consensus on ANA Patterns (ICAP).6

This is, of course, most useful when IF

Fig 2. ICAP Nomenclature and Classification Tree.7 An evidence-based approach to ANA result reporting standardisation.
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four objectives with no loss of image
quality. This can be carried out either at
the instrument or remotely. Digital images
are available as soon as individual well
scanning is complete; for HEp-2 wells 
this is less than 30 seconds. This means
validation is possible during a running
session. Tissue slides are scanned at an
impressive rate of less than three minutes
per well.

In summary
With the backing of international
standardisation and gold standard
methodology, the Zenit PRO brings IF
HEp-2 testing in line with the demands of
a modern laboratory. The system is also
capable of CE-marked interpretation of
other substrates, including anti-neutrophil
cytoplasmic antibody (ANCA).
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can also be modified with the specific
requirements of each user. 

From assay to answer, clinically
significant results can be considered
remotely, while negative results are
validated with CE-marked confidence.
Powerful software aids the validation
process while the customisable user
interface can accommodate any
laboratory’s workflow. 

Owing to previous concerns with
regard to intralaboratory precision, up to
three expert readers are sometimes
necessary for manual IF techniques. This
is not the case with the Zenit PRO. The
pressures of maintaining expert-level IF
readers can be reduced while
maintaining a valuable scientific skill
within biomedical science in the process.
Key operators are, of course, still crucial
for result confirmation. 

Forgotten art
The art of IF is lost with the move to
immunoassay ANA testing and quickly
becomes very difficult to re-establish. 
In contrast, digital image storage and
archiving on the Zenit PRO can be used
as a training tool while simultaneously
becoming a significant improvement 
to the review process. Validation is
improved as previously processed high-
quality digital IF images can be viewed.
This includes the ability to compare
images side by side for different slide
substrates.

Image quality
The Zenit PRO is the only system on 
the market that has the ability to mount
slides automatically with glass coverslips.
Combined with its high-quality
epifluorescence microscope, unrivalled
image quality is achieved (Fig 4). Over
300 scanned cells per well increase the
image reliability even in the unlikely event
that there is a damaged or bubbled well.
Wells can be navigated with ease using
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Fig 3. The fourth-generation Zenit PRO IF analyser rivals the convenience of current automated systems
employing immunoassay-based technology.

Fig 4. Zenit PRO digital image of EMA.

For more information about the Zenit PRO
or any of the A. Menarini Zenit
Autoimmunity range, please contact:
Jake Morrow
Autoimmune Business Specialist
Email: jmorrow@menarinidiag.com 
Tel: +44 (0)1189 444100


