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EDITOR’S NOTE

Innovation as Group Identity

� is year’s � rst issue of Autoimmunity Close Up, the sixth in 
sequence since its creation, is entirely devoted to a special event 
represented by the launch on the market of our total automation 
system for indirect immuno� uorescence (IIF), the Zenit PRO.

� is instrumental platform is a state-of-the-art system result-
ing from the spirit that animated all of us over this last period, a 
spirit that leads to innovation. Innovation, as we see it, stems from 
our group identity, a lesson that pervades our daily work.

Today, A. Menarini Diagnostics strives to carry that lesson 
forward. If I were to spell out our current rules and practices for 
inspiring innovation, I would say that we try to consider:
1. creating a climate where people can do their best work;
2. embracing the best ideas regardless of where they come from;
3. embarking on missions that matter with a vision that inspires; 
4. exemplifying strong values in all that we do.

� ese values have inspired all our work leading to the launch 
of the Zenit PRO. � ese principles have indeed inspired the in-
novation that led to the development of some of the most iconic 
laboratory equipment in the history of laboratory medicine, such 
as the Zenit PRO. More importantly, though, I would like to re-
mark on how these principles have been driving the development 
of next-generation technology.

First, to inspire innovation we must create a climate where 
people can do their best work. Zenit PRO was born with the 
idea of standardizing the analytical variability that preceded 

the automatic intepretation of the images from a IIF slide. 
Zenit PRO is new, unique, and different. Its difference lies in 
the application of the most advanced technologies to the field 
of image analysis.

So what lesson can be learned about driving this kind of innova-
tion? At A. Menarini Diagnostics we have created an environment 
where everyone is empowered to bring ideas forward no matter 
how unconventional. Irrespective of the engineer’s background, 
experience, or job title, everyone’s voice is heard. Every idea is eval-
uated based on its merits. In short, we have created a climate where 
people can do their best work. And in the case of the Zenit PRO, 
that climate inspired one of the greatest innovations of in-vitro 
diagnostics engineering.

� e second principle to inspire innovation is that we must 
embrace the best ideas regardless of where they come from. � e 
Zenit PRO began as an e� ort to create an international ultimate 
generation IIF analyzer with a wide capability to process slides. 
A historical partner, Visia Imaging, has agreed to develop the 
Zenit PRO, and together we have contributed to developing the 
operational requirements and designing and testing programs 
and incorporated the expertise of a global network of scienti� c 
consultants.

� e global need for standardization in autoimmunity, more 
speci� cally in the classi� cation of the HEp2 patterns for the de-
tection of antinuclear antibodies (ANA), spans across several 
continents and leads to signi� cant initiatives such as the ICAP, 
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International Product Manager Autoimmunity
A. Menarini Diagnostics

International Consensus on ANA patterns (see www.anapatterns.
org). Zenit PRO was born with this goal, which leads me to the 
third principle to inspire innovation: embark on missions that 
matter with a vision that inspires.

� e fourth principle to inspire innovation is to exemplify strong 
values that resonate with employees, partners, and customers alike.
� is principle is part and parcel of the other three. It’s fundamental. 
It’s written in our DNA. At A. Menarini Diagnostics our values 
are very simple and very clear:
• Do what’s right;

• Respect others; and …
• Perform with excellence.

A company’s values are what set it apart, enable it to weather 
the challenges that test every company, and inspire it to achieve 
ambitious goals.
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TECHNICAL INSIGHTS

Automated Systems for Indirect 
Immuno� uorescence 
By the Editorial Team 

Indirect immuno� uorescence (IIF) is a key 
diagnostic tool for the detection of a broad 
spectrum of autoantibodies, and therefore 
for diagnosing, monitoring and establish-
ing the prognosis of autoimmune diseases. 1

However, IIF is burdened by intra- and 
inter-assay/laboratory variability and by 
subjectivity in result interpretation, al-
though manual microscopic reading is 
considered the reference method for IIF 
assays . 2 Finally, the whole IIF procedure, 
from sample processing to result interpre-
tation, is very labor intensive.

Standardization of IIF testing, which is 
critical for addressing the issue of variabil-
ity, can be improved by the introduction of 
automation in processing of samples and/
or evaluation of results. Furthermore, au-
tomated systems can contribute to reduce 
errors  and the operational burden of IIF 
assays, provided they meet the basic re-
quirement of correctly and reproducibly 
discriminating between positive and neg-
ative samples.

Currently, several automated systems 
are available on the market that can man-
age slide processing through proper liquid 
handling as well as slide reading by means 
of an automated microscope that also gen-
erates and analyzes digital images.

� e performance of several automated 
IIF systems has been evaluated by a number 
of studies. � e results of three such studies 

– involving the HELIOS® and the NOVA 
View systems – are summarized here.

� e HELIOS® system (AESKU-SYS-
TEMS) is a fully automated platform fea-
turing two barcode readers for sample and 
slide traceability –which ensure compli-
ance with laboratory accreditation – and 
an autofocus epi� uorescence microscope 
unit generating 1–10 pictures per analyzed 
well. � e system yields quantitative results 
on a continuous scale. HELIOS® uses AE-
SKUSLIDES® according to an immuno-
� uorescence assay (IFA) protocol and can 
automatically prepare slides for analysis. 
It is operated by the HELMED® IFA v3.0 
So� ware and can combine the results on 
all available dilutions of tested samples into 
one � nal result for each sample.1

Giuliani et al. 3 evaluated the reliability 
of the HELIOS® system for the detection – 
i.e. discrimination of positive and negative 
samples – of antinuclear antibodies (ANA), 
anti-double stranded DNA antibodies (an-
ti-dsDNA) on Crithidia luciliae, anti-endo-
mysium (anti-EMA), anti-mitochondrial, 
anti-smooth muscle, anti-parietal cell anti-
bodies (LKS) and anti-neutrophil cytoplas-
mic antibodies (ANCA). Speci� cally, the 
diagnostic performance of the automated 
reading was compared with that of tradi-
tional visual interpretation by a laboratory 
expert on a total of 210 samples, of which 
86 with known autoantibody titers.

In 5 of the 86 latter samples discrep-
ant results between the automated and 
the visual reading were observed (Table 1, 
shaded areas) concerning the classi� cation 
as negative versus low-titer samples, possi-
bly due to the in� uence of assay variables 
(substrate, conjugate antibody) and cut-o�  
setting.3

According to a validation on over 1000 
samples, results from the HELIOS® system 
showed a 98.4% correlation with those from 
the manual IIF procedure and visual inter-
pretation.3

In a similar study, Shovman et al.1 as-
sessed the performance of the HELIOS® 
system, as compared with visual interpre-
tation, in discriminating between ANA 
and ANCA positivity and negativity. � e 
study was conducted on 425 sera samples 
for ANA detection (218 samples that were 
to undergo routine testing at a reference 
laboratory, 137 samples from healthy sub-
jects, and 70 ANA/ENA-positive samples) 
and on 170 sera samples for ANCA de-
tection (40 samples that were to undergo 
routine testing, 90 samples from healthy 
subjects and 40 anti-PR3/anti-MPO posi-
tive samples).1

� e visual and automated ANA IIF 
approaches demonstrated a good agree-
ment in discriminating ANA-positive and 
negative samples (kappa coe�  cient: 0.633 
for positive samples and 0.657 for negative 



6

 Auto-
      immunity

CLOSE UP

Year 4, No. 1, May 2017

ones) (Table 2).1 Furthermore, the two ap-
proaches showed a very good agreement 
in discriminating ANCA-positive and 
negative samples (Table 2). Speci� cally, 
agreement was 100% (that is, kappa coef-
� cient:1.00) on sera from healthy subjects 
and on routine sera, and 95% on anti-PR3/
anti-MPO positive sera.1

As reported by Shovman and coauthors, 
a broad spectrum of staining patterns are 
correctly identi� ed by the HELIOS® system, 
thus providing the basis for follow-up de-
cisions.1 In fact, all automated systems in-
clude a short � nal step of approving positive 

results and visual pattern assignment on 
the basis of a pattern library.1

NOVA View is a computer-controlled 
� uorescence microscope that automatically 
acquires digital images of stained IIF slides, 
presents them for operator review, and pro-
vides a median value of � uorescent light 
intensity based on a statistically relevant 
number of measurements.2

� e study by Lakos et al.2 aimed to eval-
uate the performance of the NOVA View 
system in detecting anti-dsDNA antibodies 
with the Crithidia luciliae indirect immu-
no� uorescence test (CLIFT). Due to its high 

clinical speci� city, the CLIFT is the refer-
ence method for the detection of these an-
tibodies and, therefore, for the diagnosis of 
systemic lupus erythematosus (SLE). � is 
study was the � rst complete evaluation of 
CLIFT testing with an automated system.2

Stained slides were read with the NOVA 
View system and also interpreted by tradi-
tional � uorescence microscope (Olympus 
BX41) with a 40× objective (referred to as 
“manual reading”). Digital images were 
also interpreted by a technologist.2

Based on the light intensity cut-o�  val-
ue established by the manufacturer, NOVA 
View classi� es CLIFT results as positive 
(≥120 LIU), indeterminate (60–119 LIU), 
or negative (<60 LIU).2

Since manual microscopic reading is 
considered the reference method for IIF as-
says, the results generated by NOVA View 
or by reading of digital images were com-
pared to those generated by manual reading. 
Agreement was 96.0% (95% CI: 92.8–98.1%) 
in both comparisons (Table 3).2 Digital im-
age reading and interpretation by NOVA 
View matched in 98.4% of the cases (95% CI: 
96.0–99.6%), with almost perfect correlation 
(kappa coe�  cient: 0.94).2

� e study by Lakos et al. demonstrated 
the accuracy and consistency of the NOVA 
View CLIFT for the detection of dsDNA an-
tibodies, with repeatability, reproducibility, 
concordance with other instruments and 
a high level of agreement with manual in-

Table 1: Comparison between interpretations of IIF results on 210 samples by HELIOS® and a laboratory expert (modi� ed from Giuliani et al.3)

HELIOS® Expert

Positive Negative Low titer Positive Negative Low titer n

ANA 40 55 13 40 51 17 108

anti-dsDNA 8 14 2 8 15 1 24

LKS 8 10 1 8 9 2 19

anti-EMA 9 23 1 9 23 1 33

ANCA 26 26 26

Total 65 128 17 65 124 21 210

Table 2: Comparison between the interpretations of IIF results by the HELIOS® automated 
system and experienced examiners (ANA testing on 425 samples and ANCA testing on 170 
samples) (modi� ed from Shovman et al.1)

Kappa coe�  cient Agreement consideration*

ANA � ndings

Positive 0.633 Good

Negative 0.657 Good

ANCA � ndings

Positive§ Not reported Very good

Negative# 1.000 Very good

* Interpretation of kappa values: ≤0.20 poor, 0.21–0.40 fair, 0.41–0.60 moderate, 0.61–0.80 good and 
0.81–1.00 very good.4 

§ Sera positive for anti-PR3/anti-MPO antibodies.
# Sera from healthy subjects and routine samples.
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terpretation. � e high level of consistency 
demonstrated by NOVA View can be viewed 
as an important step toward harmonization 
of autoantibody testing and improving in-
ter-laboratory portability of CLIFT results.2

Along with the above described auto-
mated systems, a brand-new, high-perfor-
mance, fully automated system – Zenit 
PRO – has been developed by A. Menarini 
Diagnostics. � is device aims to improve 
standardization of the whole IIF procedure 
and avoid human-borne errors in order 

to increase accuracy. Of note, the device 
performs coverslip mounting, which is 
generally a critical step in slide prepara-
tion because of the risk of air trapping and 
sample damaging.

Zenit PRO also performs whole-well 
slide scanning and digitization, image 
analysis, image archiving and data shar-
ing by connecting to a laboratory infor-
mation system/middleware. Operation of 
Zenit PRO is entirely so� ware-managed 
and fully traceable. Moreover, a virtual 

microscope allows remote viewing of the 
digitized slides, eliminating the burden of 
slide storage and the problems of signal 
preservation in the long term.

As with other available systems, full 
automation of the IIF procedure through 
Zenit PRO all-in-one device is a reliable, 
secure, streamlined, cost-e� ective solu-
tion to screen for diagnostically relevant 
autoantibodies. It reduces intra- and in-
ter-laboratory variability and considerably 
shortens laboratory work� ow.

References
1. Shovman O, Agmon-Levin N, Gilburd B, et al. A fully automated IIF system for the detection of antinuclear antibodies and antineutrophil cytoplasmic anti-

bodies. Immunol Res. 2015;61(1-2):135-40.
2. Lakos G, Gonzalez M, Flaherty D, et al. Detection of anti-dsDNA antibodies by computer-aided automated immuno� uorescence analysis. J Immunol Methods. 

2016;433:17-22.
3. Giuliani G, Garelli G, Pastori S, et al. Comparative study on the reliability of the new automated HELIOS® system for evaluation of indirect immuno� uores-

cence. Presented at the IFCC World LAB 2014, Istanbul, Turkey.
4.  Altman D. Practical statistics for medical research. London, UK: Chapman & Hall; 1991.

Table 3: Agreement between manual reading, digital image interpretation, and NOVA View software interpretation of 250 clinical samples 
(modi� ed from Lakos et al.2)

Interpretation PPA (95% CI) NPA (95% CI) TPA (95% CI) kappa (95% CI)

Manual vs NOVA View interpretation 88.4 (74.9–96.1) 97.6 (94.5–99.2) 96.0 (92.8–98.1) 0.86 (0.77–0.94)

Manual vs Digital image interpretation 90.7 (77.9–97.4) 97.1 (93.8–98.9) 96.0 (92.8–98.1) 0.86 (0.78–0.95)

Digital image vs NOVA View Interpretation 93.3 (81.7–98.6) 99.5 (97.3–100.0) 98.4 (96.0–99.6) 0.94 (0.89–1.00)

PPA, positive percent agreement; NPA, negative percent agreement; TPA, total percent agreement.
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RESEARCH UPDATES

Zenit PRO: Towards Total Automation 
and IIF Standardization 
Daria Picchioni1, Filippo Nencini1, Daria Franceschi2

1 Visia Imaging Srl, San Giovanni Valdarno, Italy
2 A. Menarini Diagnostics, Grassina, Italy

System overview
Analysis of autoantibodies by indirect im-
muno� uorescence (IIF) remains the hall-
mark of autoimmune disease diagnosis. 
� is technology was the � rst “multiplex” 
method used to detect key autoantibodies: 
in the case of ANA, in fact, IIF on HEp-
2 cells allows the identi� cation of at least 
28 di� erent cellular patterns correlated to 
more than 60 autoantibodies1. 

Automation solutions of the IIF method 
have been developed to improve laboratory 
work� ows and ensure cost-e� ective and 
more accurate screening for diagnostically 
relevant autoantibodies by reducing errors 
caused by several manual operations and 
subjective image evaluation.

� e newly developed Zenit PRO system 
is a fully automated solution for autoim-
mune laboratories performing IIF assays, 
which streamlines the complete IIF protocol 
from slide processing to reading and inter-
pretation of results. � e project stems from 
the need to improve IIF standardization 
protocols, to reduce costs and increase the 
e�  ciency, productivity and quality of labo-
ratory operations, with a remarkable impact 
on overall laboratory management.

Zenit PRO integrates an automated 
slide-processing module with a reading 
unit. � e system automatically processes 
and aids in the interpretation of IIF tests 

and advanced dedicated so� ware orches-
trates multiple processes into a seamless 
system (Figure 1).

� e technology used to process and 
read the slides is tailored to the require-
ments of the IIF technique. � e system 

Figure 1: Zenit PRO – the system integrates an automated slide-processing 
module with a reading unit. An advanced so� ware orchestrates multiple 
processes into a seamless system 
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comprises a liquid-handling robotic unit 
designed for slide processing and a mo-
torized microscope unit for image acqui-
sition and whole well scanning. � e liquid 
handling system aspirates and dispens-
es samples, reagents, controls, washing 
solutions and the mounting medium. � e 
system processes 18 slides in a batch and 
opens up the possibility of “continuous 
access” to add further tests while the sys-
tem is operating. � e so� ware automati-
cally schedules and organizes the steps to 
ensure uniform incubation times across 
each slide. A� er the incubation and wash-
ing procedures, the system automatically 
mounts each processed slide: the mount-
ing medium is carefully dispensed over 
the slide and a dedicated tool joined into 
the sampling arm places the coverslip to 
cover and seal the slide avoiding bubble 
formation. A� er the mounting procedure, 
each slide is delivered onto the microscope 
precision stage for automatic scanning of 

each well of the slide. � e motorized mi-
croscope drives to the substrate positions, 
autofocuses and scans a square area inside 
the rim of each well. � e digitized image is 
then displayed and can be navigated with 
the virtual microscope tool that allows the 
user to have a broad view of the substrate 
at multiple magni� cations. A� er termina-
tion of the reading procedure, a precision 
clamp delivers the slide into a slide parking 
rack for slide disposal (Figure 2).

� e system can process and scan var-
ious cellular substrates, including HEp-2, 
neutrophils and Crithidia luciliae as well 
as a variety of tissues such as liver, kidney, 
stomach and monkey esophagus. Results 
are interpreted on screen by the user, who 
can classify and report each test result from 
a powerful yet intuitive so� ware interface. 

� e system includes an automatic clas-
si� cation of positive/negative results for 
ANA tests and identi� cation of a number of 
cellular patterns (nuclear and cytoplasmic 

patterns including mitotic � gures) even in 
mixed cases. � e so� ware measures the 
intensity of � uorescence for each positive 
test and provides a titer suggestion based 
on a wide database of reference images 
used to train a state-of-the-art classi� er. 
� e so� ware for automated determination 
of positive/negative results is designed to 
e�  ciently classify ANCA/c-ANCA, nDNA 
and EMA tests as well.

� e system orchestrates multiple pro-
cesses in order to simplify the work� ow, 
increase the safety of IIF testing by full 
traceability and to minimize technologist 
interaction all along a high-volume testing 
procedure.

Major bene� ts of a fully automated IIF 
system:
• Streamlined process for simple operation
• End-to-end management of overall IFA 

protocol
• Standardization of IFA protocol
• Harmonization of results

Figure 2: Zenit PRO Workplan – the system is able to prepare, scan and read 18 di� erent slides in a single run
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• Reduction of intra- and inter-laboratory 
variability

• Reduction of operating costs

State of the art
A few automated slide processors are cur-
rently available on the market, IF Sprinter 
by Euroimmun, Quanta-Lyser by Inova 
Diagnostics and HelMed by Aesku being 
just some examples. � ese systems prepare 
slides for manual mounting, and a� er that 
critical step the slides can be read and pos-
sibly interpreted with a manual or semi-au-
tomated microscope.

In recent years, automated slide read-
ing and interpretation systems have been 
also developed and introduced. Both NOVA 
View of Inova Diagnostics, Europattern of 
Euroimmune and Image Navigator of Im-
munoconcepts follow the same steps: they 
acquire a certain number of images per well 
in speci� c areas and provide an interpreta-
tion of results2-6. 

Table 1 summarizes the list of tests 
automatically interpreted by each of these 
systems. Regarding ANA HEp-2, all devices 
are able to discriminate between positive 
and negative samples, some of them can 
detect one or more HEp-2 patterns, and 
some are able to interpret positive/negative 
results of ANCA and nDNA tests. Europat-
tern of Euroimmune also performs a titer 
prediction that requires at least two dilu-
tions in the screening step, making the pro-
cedure not particularly cost saving. Helios, 
manufactured by Aesku, is the only system 
integrating automated slide preparation 

with slide reading thanks to the presence 
of an integrated microscope and camera 
that captures a limited number of images. 

Nevertheless, whenever the user is not 

con� dent with the automated results (be-
cause the number of acquired images is 
not enough to provide the whole picture), 
evaluation of the slide under a manual mi-

Figure 3: (a) Homogeneous detail image; (b) Fluorescence target detection 
on cells displaying a homogeneous pattern; (c) Nucleolar detail image; 
(d) Fluorescence target detection of nucleolar stained cells (blue pro� le)

Table 1: Automatic interpretation performed by di� erent systems on the market

Test Interpretation NovaView Europattern Image navigation Aklides Helios G-Sight

ANA Pos/Neg Yes Yes Yes Yes Yes Yes

Pattern recognition Yes Yes - Yes - Yes

Titer prediction Yes Yes - Yes - -

ANCA Pos/Neg - - - Yes - Yes

Pattern recognition - - - Yes - Yes

DNA Pos/Neg - - - Yes - -

a

c

b

d
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croscope still remains a necessary step to 
complete the test.

In 2010 Visia Imaging presented a new 
concept to perform automated reading and 
interpretation of IFA tests and introduced 
the Zenit G-Sight system in the market. � is 
system performs the complete digitization 
of the well generated by a mosaic of single 
images that can be navigated through a 
dedicated so� ware tool called Virtual Mi-
croscope at di� erent magni� cations. Zenit 
G-Sight can discriminate between positive 
and negative samples and can give a pattern 
suggestion for both ANA HEp-2 and ANCA 
tests7-8 (Table 1).

ZENIT PRO test interpretation
� e Zenit G-Sight algorithms implemented 
for automated interpretation and classi� ca-
tion of IIF test results on HEp-2 and neutro-
phils have been widely improved in the Zenit 
PRO system. Moreover, novel algorithms for 
positive/negative classi� cation of nDNA and 
EMA tests have been implemented.

Below are listed the main features of 
the new so� ware for the automated inter-
pretation of IIF results:
1. ANA Positive/Negative classi� cation
 An evaluation of � uorescence intensity 

is performed on every single identi� ed 
cell. An average level of � uorescence 
is calculated according to the � uores-
cent structures detected inside each 
analyzed cell. As shown in Figure 3a 
and 3b, cells displaying a homogeneous 
pattern have a homogeneous level of 
� uorescence, whereas for cells dis-
playing nucleolar staining (Figure 3c 
and 3d) the analysis of � uorescence is 
limited to the nucleolar structures. � is 
response – according to the titration 
and the level of � uorescence obtained 
– is also calculated for other types of 
patterns, and two thresholds are used 
to classify the results into three di� er-
ent classes: negative, borderline and 
positive. Zenit PRO so� ware displays 
an index value representing the level of 
� uorescence that gives an indication on 
the positivity of the sample analyzed.

2. Recognition of 9 HEp-2 patterns 
(homogeneous, � ne speckled, coarse 
speckled, nucleolar, centromere, mito-
chondrial, ribosomal, few nuclear dots, 
multiple nuclear dots).

 � e � rst step in the image processing 
algorithm consists in the use of mor-
phological operators and threshold 
techniques to separate background 
from foreground. � e segmentation 
of foreground is performed in order to 
evaluate each single cell. In a second 
step, a collection of texture features are 
analyzed to evaluate the intensity sur-
face of the cells. Finally, a supervised 
learning classi� er is used to classify 
patterns using the descriptors. Mitotic 

� gures of recognized patterns are prop-
erly detected and shown in a dedicated 
gallery of the so� ware interface and 
each � gure can be easily identi� ed in 
the digital well, automatically relocated 
at the center of the screen.

 In Figure 4a and 4c, two images of a 
speckled and a nuclear dots pattern are 
shown. In Figure 4b and 4d the results 
of cell segmentation and classi� cation 
of each analyzed cell are displayed. For 
both patterns a pseudo-color is used to 
classify the cell as speckled (purple) or 
nuclear dots (cyan).

3. Recognition of 3 ANCA patterns 
(p-ANCA, c-ANCA, other-ANCA and 
Negative).

Figure 4: (a) Image of speckled pattern; (b) Classi� cation of speckled image; 
(c) Image of multiple nuclear dots; (d) Classi� cation of multiple nuclear 
dots image

a

c

b

d
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 At the basis of the analysis is the identi-
� cation of the cells through separation 
of the background from the foreground 
and cell segmentation whenever clus-
ters are present. For each cell, a collec-
tion of features is calculated and used 
by the classi� er to provide a pattern sug-
gestion. Four are the classes of interest: 
p-ANCA, c-ANCA, Negative and Other. 
A single training phase is requested for 
ANCA Ethanol (p-ANCA, c-ANCA, 
Negative and Other) and ANCA For-
malin (c-Anca, Negative and Other) to 
optimize the classi� cation capability.

4. Positive/negative classification of 
nDNA tests on Crithidia luciliae.

 � e discrimination of positivity is 
based on the detection of the hemo-
� agellate organisms as the � rst step. 
� en, � uorescent particles related to 
the basal body, the kinetoplast and the 
nucleus are analyzed. � e presence of 
basal body is detected taking the � a-
gellum as a reference point, whereas 
the kinetoplast and the nucleus are 
analyzed – if present – in terms of 
average � uorescence intensity. � e 
system displays an indication of posi-
tivity (Figure 5) and a measurement of 
the mean intensity of the kinetoplast.

5. Positive/negative classification of 
EMA test.

 For EMA testing on monkey esopha-
gus, the morphology and the intensity 
of a consistent and speci� c part of the 
tissue has to be analyzed. � e � xed tis-
sue section on Zenit EMA slides has a 
typical arrangement which is shown 
in Figure 6a. In Figure 6a, a positive 
sample and a control case are shown. 
� e tissue is arranged as a tubular 
cross-section where the inner part 
presents an empty area (excluding the 
membrane). Tissue detection begins 
with the identi� cation and the removal 
of the central “empty” (non-informa-
tive) zone, highlighted in red in Figure 
6b and 6d, and then through iterative 
evaluations of the variations in average 
� uorescence intensity. Whenever there 
are positive peaks or negative peaks, 
the inner part of the tissue is detected 
and a thin pro� le of the area of interest 
is extracted (blue outline in Figure 6b 
and 6d). Finally, the average intensity 
is evaluated at high magni� cation and 
target tissue recognition is performed 
to evaluate if the sample is positive or 
negative.
For each of the above tests the system 
performs the analysis on the whole well 
and not just on a limited number of 
pre-de� ned images only partially cov-
ering the area of interest.
� is feature o� ers several advantages:

• As the number of counted and analyzed 
cells is fairly large (greater than 3000 
for each well), the results are more re-
liable and consistent;

• Results are robust even in the presence 
of microbubbles or damaged areas in 
the well;

• High sensitivity due to the possibility to 
adjust the cell count and cell identi� ca-
tion to detect rare patterns or to detect 
a pattern displayed by a few cells only.

Conclusion
A. Menarini Diagnostics’ partnership with 
Visia Imaging dates back to 2010, when Ze-
nit G-Sight reader was � rst introduced in 
the market.

Figure 5: (a) Negative DNA image; (b) Detection of negative particles 
(blue outline); (c) Positive nDNA image; (d) Detection of positive particles 
(red outline)
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� e continuous e� orts to strive for 
some form of standardization in a very sub-
jective � eld such as Autoimmunity led the 
two Companies to join forces in developing, 
producing and distributing an automated 

reader in IIF. At that time, the Zenit G-Sight 
represented a novelty in the Autoimmunity 
� eld because manual microscopy was still 
considered the golden standard in IIF read-
ing and interpretation.

A� er some years – during which a 
number of automated systems have been 
introduced in the market – things have 
changed and nowadays automated readers 
are quite well accepted for reading and in-
terpreting IIF slides even by those who were 
initially skeptical. Many steps forward have 
been made over the years to make these 
systems increasingly reliable, reach sen-
sitivity and speci� city values in line with 
recommendations, include pattern sug-
gestions among the di� erent capabilities, 
obtain reproducible results, and guarantee 
analytic precision.

� anks to the success obtained over 
the years with the Zenit G-Sight, the A. 
Menarini Diagnostics and Visia Imaging 
partnership has become even stronger in a 
continuous research for new technologies 
to be used for cost-e� ective screening of 
relevant autoantibodies, reducing intra- 
and inter-laboratory variability and elim-
inating errors caused by subjective manual 
preparation and evaluation of IIF slides. 

Zenit PRO is the result of such a search, 
representing a third-generation system 
where not only reading and interpre-
tation are performed automatically but 
where also slide preparation – including 
the mounting phase – is totally automa-
tized thereby lessening the e� ects of in-
adequately expert personnel or possible 
differences among laboratories across 
Europe.

Autoimmunity has in fact always been 
burdened by some unfavorable aspects, 
mostly related to the need to have expert 
operators and the critical consequences of 
subjective interpretation but most of all to 
the lack of any real standardization. 

A � rst step was made many years ago 
by automatizing the preparation phase, a 
second one has only recently been made 
by rendering the reading phase automatic. 

It’s now time for a real change to com-
plete this standardization process and Ze-
nit PRO is the solution. 

A new way to harmonize results, guar-
antee full traceability and make life in the 
laboratories easier.

Figure 6: (a) Low magni� cation view of EMA-positive control; (b) Enhanced 
image view and detection of target tissue to be evaluated (blue outline); 
(c) Low magni� cation view of EMA-negative control; (d) Enhanced image view 
and detection of target tissue (blue outline)
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AUTOIMMUNITY LAB

Moving Towards a Bright Future!
Heidi De Baere

Menarini Benelux, Diegem,  Belgium

Introduction
� e important role of the IIF in immu-
nological and immunometric assays has 
already been debated in many publications 
owing to its labor intensiveness, high in-
ter-reader variability and risk of error due 
to manual handling/reporting. 

In addition, considerable expertise 
remains mandatory. However, despite at-
tempts to use new methods for the deter-
mination of certain antibodies, IIF is still 
the best method1. 

As a result, extensive e� orts to develop 
technological solutions for IIF automation 
have been undertaken.

Semi-automation
Two decades ago the biomedical industry 
proposed new devices*1 for substrate (slides) 
preparation to perform the “dirty work”.

Semi-automation of this method has 
indeed given the chance to reduce the 
variability of results between laboratories, 
to increase the accuracy of results and to 
improve the correlation of staining pat-
terns with corresponding autoantibody 
reactivities1.

However, the main disadvantages of 
manual microscopy such as subjectivity 
and low reproducibility remained un-
changed.

From manual microscope 
to automated scanner
To date, automated approaches for IIF read-

ing and interpretation have become avail-
able**. � ese systems are based on the use 
of automated microscopes, robotized slide 
trays, high-sensitivity video cameras and 
so� ware dedicated to acquisition and anal-
ysis of digital images.

� e introduction of automated micro-
scopes enables objective internal quality 
control procedures and should be con-
sidered an important step forward in IIF 
harmonization 2.

However, a study by Stefanie Van den 
Bremt et al.3 revealed a large inter- and in-
tra-run variability of results between labo-
ratories due to preanalytical and analytical 
problems.

� ird-generation
Today, consolidation of the existing slide 
processor with an automated microscope 
in one single instrument*** is available, 
eliminating the need for manual interven-
tion for adding mounting medium and 
cover slip, transfer of slides from the slide 
processor to the microscope.

A complete paperless process and au-
tomated data transmission is no longer 
science � ction.

Moreover, its introduction in clinical 
practice should reduce inter-laborato-
ry variability and time required to per-
form this test especially in medium- and 
high-throughput laboratories.

1964
Slide reading

by conventional
�uorescent
microscopy

2000
Automated

pipetting device
for slide

preparation

2011
Automated
microscope
for scanning

and interpretation

2017
All-in-one

workstation
for automated
IIF procedure

Figure 1: IIF Automation History Timeline
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* � ese include Zenit UP, an accurate and reliable microplate and slide processor by A. Menarini Diagnostics, which makes the daily work� ow of 
IIF tests e�  cient & � exible.

** Zenit G-Sight by A. Menarini Diagnostics is able to measure � uorescence intensity and interpret and classify the � uorescence pattern.
*** � e brand-new Zenit PRO by A. Menarini Diagnostics o� ers a complete walk-away solution for IIF testing in one stand alone instrument for 

medium and high throughput laboratories.

To conclude
� e routine clinical laboratory has evolved 
to an e�  cient and highly automated envi-

ronment. A stand-alone solution to auto-
mate IIF testing from A to Z is what we still 
needed in lab routine.

Now we will reach the highest standards 
of quality, accuracy, economy and feasibility 
and IIF will gain popularity once more.
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EuroMedLab 2017 at Megaron in June

The 22nd IFCC-EFLM European Congress of Clinical Chemistry and 
Laboratory Medicine “EuroMedLab Athens 2017” will take place 
on June 11-15, at Megaron, the Athens International Conference 
Center.
EuroMedLab Athens 2017 will cover scientifi c and technolo-
gical aspects of Laboratory Medicine, depicting the state 
of the art and innovations in Laboratory Medicine throu-
gh presentations, posters, symposia, open sessions and 
workshops, thus providing the opportunity for a fertile 
exchange of opinions among experts in the fi eld.

The congress will be co-organized along with the 15th 
National Congress of the Greek Society of Clinical Chemi-
stry - Clinical Biochemistry (GSCC-CB) and the 25th Balkan 
Clinical Laboratory Federation (BCLF) meeting, which will 
also encourage enriching and fruitful connections.

Among the latter, the educational workshop Total automa-
tion of indirect immuno� uorescence testing (IFA) in autoim-
mune diseases (EduW #37), supported and organized by A. Mena-
rini Diagnostics.

COMPANY PINBOARD

Latest Marketing & Scienti� c Events
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The workshop programme is as follows:

Brief introduction by the Scienti� c Coordinator
M. Berth (Belgium)

An all-in-one workstation for IIF automated procedure 
D. Picchioni (Italy)

A new fully automated analyser for the determination 
of antinuclear antibodies on HEp-2 cells
M. Berth (Belgium)

Discussion

The industrial exhibition accompanying EuroMedLab Athens 2017 will display the most recent equipment and provide informa-
tion and advice on diagnostics, informatics and professional practice.
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The evolution of indirect immunofluorescence
All-in-one automation, from slide processing 

to reading and interpretation of results
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