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Dear Editor,

The aim of this letter is to highlight the crucial role of new antigen-
specific tests for better diagnostic strategy in the field of primary biliary
cholangitis (PBC) along with the optimal agreement among solid-phase
assays (ELISA and Immunoblotting).

PBC is a relatively rare multifactorial chronic cholestatic liver dis-
ease characterized by immune-mediated destruction of intrahepatic bile
ducts and by the presence of increased values of specific anti-mi-
tochondrial antibodies (AMA) in plasma [1,2]. The diagnosis is cur-
rently based on evidence of elevated values of alkaline phosphatases
(ALP) and positivity to AMA and/or to specific Anti Nucleus Antibodies
(ANA) [1]. AMA positivity is typically observed in over 90% PBC pa-
tients, [3]. Antinuclear antibodies (ANA) are present in approximately
50-70% of patients with PBC. Speckled, multiple nuclear dot (MND),
rim-like/membranous (RL/M) and anti-centromere (ACA) are the most
frequently detectable ANA patterns in PBC patients [4]. Among ANA,
MND (i.e., reflecting anti-sp100 reactivity) and RL/M (i.e., reflecting
anti-gp210 reactivity) are specific for PBC and positive in approxi-
mately 30-50% of PBC patients, thus reflecting an evidently low di-
agnostic sensitivity [3,4]. The detection of these autoantibodies allows
confirming the diagnosis of PBC in AMA-negative patients, even if the
presence of PBC sera AMA negative carries a significant risk of mis-
classification [5]. AMA, MND and RL/M have originally been detected
as immunofluorescent patterns. The identification of relevant target
auto-antigens such as E2 component of pyruvate dehydrogenase (PDH),
sp100 and gp210, has allowed developing ELISA-based diagnostic as-
says along with specific immunoblotting tests based on recombinant or
purified antigens [6-8]. Moreover, molecular testing allows detecting
antibodies against nuclear protein (gp210) and nuclear body protein
(sp100) more accurately and objectively than using IIF on Hep2 cells
[3,9,10]. Therefore, the assessment of antinuclear antibodies in PBC
seems promising, but its clinical impact remains uncertain. This back-
ground of uncertainty has prompted us to investigate whether (i) the
identification of AMA and PBC-specific anti-gp210 and anti-sp100 by
solid-phase assays (immunoblotting and ELISA assays) would increase
the diagnostic sensitivity compared to immunofluorescence techniques
and (ii) the use of panels of autoantibodies would permit serological
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confirmation of PBC in AMA negative patients compared to a single
test, thus reducing the misclassification rate.

We designed a multicenter study aimed to recruit patients with PBC
or suspected PBC according to validated international criteria [2] from
the Hospitals of Parma, Modena, Reggio Emilia and Piacenza between
January 2014 and March 2017. These reference centers were chosen for
their experience with AMA-Indirect Immunofluorescence (IIF) testing
and for the high number of tests annually performed in each center. The
local Ethical Committees approved the study protocol, which was car-
ried out in accordance with the Declaration of Helsinki.

Anti-nuclear antibodies (ANA) and anti-mitochondrial antibodies
(AMA), PBC Screen, MIT3, M2, gp210 and sp100 antigens were assayed
in all serum samples. ANA and AMA were assessed by IIF (Alphadia,
Wavrem, Belgium, provided by Alifax, Padova, Italy) on Hep-2 cells and
on section of rat kidney, stomach and liver, respectively. All serum
samples were tested according to manufacturer's instruction, with
Multiple Immunodot Liver profile 7 Ag® (Alphadia, Wavrem, Belgium,
provided by Alifax, Padova, Italy). This immunoblot contains the PBC-
associated antigens M2/native PDC (E1, E2, E3 subunits of Pyruvate
Dehydrogenase Complex, purified from bovine heart), gp120 (re-
combinant human) and spl00 (recombinant human), as well as four
autoimmune hepatitis specific antigens (LKM1, LC1, SLA and F-actin).
Four ELISA kits were used (Inova, San Diego, USA): QUANTA Lite®
MIT3 (immunodominant portion of PDC-E2, BCOAD-E2, OGDC-E2),
QUANTA Lite® gp210, QUANTA Lite® sp100 and QUANTA Lite® PBC
screen IgG/IgA (purified recombinant antigen MIT3 and purified frag-
ment of gp210 and sp100). The diagnostic performance was calculated
for each CBP-associated autoantibody. Cohen's kappa with 95% con-
fidence interval (95% CI) was used to assess the agreement of anti-
mitochondrial autoantibodies, anti-sp100 and anti-gp210 with different
analytical techniques (i.e., IIF, ELISA, Immunoblotting). The degree of
agreement was graded accordingly to Altman et al. [11].

The final study population consisted of 165 patients diagnosed with
PBC (mean age, 65.5 years; range 36-89 years; male/female ratio, 1:9).
The autoantibody profiles of the 165 PBC patients are shown in Table 1.
Overall, AMA test was found to be positive in 147 (89.1%) PBC patients
using the IIF assay. IIF positivity on HEp 2 cells was instead found in 22
(13.3%) and 23 (13.9%) PBC patients regarding MND and RL/M
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Table 1
Prevalence of PBC specific antibodies detected with different methods in 165
PBC patients.

N° positive patients
(%)

Indirect immunofluorescence
AMA 147 (89.1%)
Multiple nuclear dots (MND) 22 (13.3%)
Rim-like/membranous (RL/M) 23 (13.9%)
Antinuclear antibody (MND-centromere-RL/M, 91 (55.1%)
speckled ecc)

ELISA
PBC screen (IgG and/or IgA) 156 (94.5%)
Mit3 (IgG) 145 (87.9%)
sp100 (IgG) 28 (17.0%)
gp210 31 (18.8%)

Multiple Immunodot Liver Profile (IgG)
M2/native PDC 152 (92.1%)
sp100 30 (18.2%)
gp210 27 (16.4%)

pattern, respectively. The AMA-M2 sensitivity was 92.1% with multiple
Immunodot Liver profile, whilst anti-sp100 and anti-gp210 antibodies
were positive in 18.2% and 16.4% patients, respectively. The PBC
screen with ELISA was positive in 156 (94.5%) PBC patients, 145
(87.9%), 28 (17.0%) and 31 (18.8%) of whom tested positive for MIT3,
sp100 and gp210 with specific ELISA tests, respectively (Table 1). A
moderate agreement for anti-mitochondrial autoantibodies was

A ELISA

Autoimmunity Reviews 18 (2019) 102389

observed among AMA-M2, MIT3 and IIF-AMA (kappa values comprised
between 0.538 and 0.465), whilst a better agreement was observed
between AMA-M2 and MIT3 (kappa value, 0.698). Unlike these find-
ings, an almost perfect agreement was found for CBP-specific ANA
between anti-sp100dot and anti-sp100 ELISA, and between anti-gp210
dot and anti-gp210 ELISA (kappa values of 0.875 for both).

The overlap of PBC specific autoantibodies identified with ELISA and
multiple Immunodot Liver profile is shown in Fig. 1. Among all patients
with positive ELISA tests, 22 (13.3%) displayed double reactivity for
MIT3 and sp100, 20 (12.1%) displayed double reactivity for MIT3 and
gp210, and 4 (2.4%) displayed reactivity for all these antigens. As
concerns the Multiple Immunodot Liver profile, 23 PBC patients
(13.9%) displayed double reactivity for AMA-M2 and sp100, 16 (9.7%)
for AMA-M2 and gp210, 5 (3.0%) for all these antigens. Regarding
combined diagnostic value of PBC specific autoantibodies, when the PBC
screen assay was combined with IIF-AMA, the diagnostic sensitivity
significantly increased from 0.89 to 0.98 (p < 0.01). Similarly, when
Multiple Immunodot Liver profile test was combined with IIF-AMA, the
diagnostic sensitivity also increased from 0.89 to 0.99 (p < 0.01).

Our findings suggest that the combination of solid-phase techniques
with AMA IIF may be effective to improve the sensitivity (from 0.89 to
over 0.98) when associated with ELISA or immunodot, as recently re-
ported for autoimmune rheumatic diseases [12-16]. The data obtained
on concordance between ELISA and immunoblotting lead to hypothe-
size two possible combinations of solid-phase techniques and AMA IIF.
The choice of the best option depends on many factors, including ex-
pertise, technologies available to the local laboratory, prevalence of
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Fig. 1. Overlap of PBC specific autoantibodies in PBC samples. The serum samples were tested both by ELISA (A) and multiple Inmunodot liver profile assays (B).



PBC-associated autoantibodies, level of diagnostic accuracy needed and
overall expenditure. In this new scenario, the clinical governance of
autoimmune diagnostics in the area of liver diseases remains crucial
[17].

References

[1]

[2]

[3

=

[4]

[5

[6

=

[7

—

[8]
[91

[10]
[11]

[12]

Gershwin ME, Mackay IR, Sturgess A, Coppel RL. Identification and specificity of a
c¢DNA encoding the 70 kd mitochondrial antigen recognized in primary biliary
cirrhosis. J Immunol 1987;138(10):3525-31.

European Association for the Study of the Liver. Electronic address EEE. European
Association for the Study of the L. EASL clinical practice guidelines: the diagnosis
and management of patients with primary biliary cholangitis. J Hepatol
2017;67(1):145-72.

Hirschfield GM, Dyson JK, Alexander GJM, et al. The British Society of
Gastroenterology/UK-PBC primary biliary cholangitis treatment and management
guidelines. Gut 2018;67(9):1568-94.

Granito A, Muratori P, Quarneti C, Pappas G, Cicola R, Muratori L. Antinuclear
antibodies as ancillary markers in primary biliary cirrhosis. Expert Rev Mol Diagn
2012;12(1):65-74.

Bizzaro N, Covini G, Rosina F, et al. Overcoming a "probable" diagnosis in anti-
mitochondrial antibody negative primary biliary cirrhosis: study of 100 sera and
review of the literature. Clin Rev Allergy Immunol 2012;42(3):288-97.

Gatselis NK, Dalekos GN. Molecular diagnostic testing for primary biliary cho-
langitis. Expert Rev Mol Diagn 2016;16(9):1001-10.

Gabeta S, Norman GL, Liaskos C, et al. Diagnostic relevance and clinical significance
of the new enhanced performance M2 (MIT3) ELISA for the detection of IgA and IgG
antimitochondrial antibodies in primary biliary cirrhosis. J Clin Immunol
2007;27(4):378-87.

Rigopoulou EI, Dalekos GN. Molecular diagnostics of primary biliary cirrhosis.
Expert Opin Med Diagn 2008;2(6):621-6348.

Rigon A, Infantino M, Merone M, et al. The inter-observer reading variability in
anti-nuclear antibodies andirect (ANA) immunofluorescence test: a multicenter
evaluation and a review of the literature. Autoimmun Rev 2017;16(12):1224-9.
Fritzler MJ. Choosing wisely: review and commentary on anti-nuclear antibody
(ANA) testing. Autoimmun Rev 2016;15(3):272-80.

Altman DG. Statistics in medical journals: developments in the 1980s. Stat Med
1991;10(12):1897-913.

Villalta D, Sorrentino MC, Girolami E, et al. Autoantibody profiling of patients with
primary biliary cirrhosis using a multiplexed line-blot assay. Clin Chim Acta

Autoimmunity Reviews 18 (2019) 102389

2015;438:135-8.

[13] Liu H, Norman GL, Shums Z, et al. PBC screen: an IgG/IgA dual isotype ELISA

detecting multiple mitochondrial and nuclear autoantibodies specific for primary
biliary cirrhosis. J Autoimmun 2010;35(4):436-42.

[14] Bizzaro N, Brusca I, Previtali G, et al. The association of solid-phase assays to im-

munofluorescence increases the diagnostic accuracy for ANA screening in patients
with autoimmune rheumatic diseases. Autoimmun Rev 2018;17(6):541-7.

[15] Claessens J, Belmondo T, De Langhe E, et al. Solid phase assays versus automated

indirect immunofluorescence for detection of antinuclear antibodies. Autoimmun
Rev 2018;17(6):541-7.

[16] Ferraccioli G, Alivernini S, Tolusso B, et al. Should rheumatoid factor (RF) and

antinuclear antibodies (ANA) become routinary screening test for morbidities in the
general populations? from the concept of "benign autoimmunity"to the concept of
autoimmunity as a red flag in preventive medicine? Autoimmun Rev
2018;17(6):636-8.

[17] Bizzaro N, Tozzoli R, Villalta D. Autoimmune diagnostics: the technology, the

strategy and the clinical governance. Immunol Res 2015;61(1-2):126-34.

Chiara Bonaguri®*, Alessandra Melegarib, Alessandra Picanza®,
Annalisa Russo?, Elena De Santis”, Tommaso Trenti,
Maria Parmeggiani®, Lucia Belloni¢, Eleonora Savi‘,

Gian Luigi de'Angelis®, Federica Gaiani®, Carlo Ferrari, Giuseppe Lippi®
& Laboratory of Clinical Chemistry and Hematology, University Hospital of

Parma, Parma, Italy

Y Department of Laboratory Medicine and Pathology, S.Agostino Estense
Hospital, Modena, Italy

€ Unit of Clinical Immunology, Allergy and Advanced Biotechnologies,

Agzienda Unita Sanitaria, Locale, IRCCS of Reggio-Emilia, Reggio-Emilia,

Italy

4 Allergy Unit, Guglielmo da Saliceto Hospital, Piacenza, Italy

€ Gastroenterology and Endoscopy Unit, University Hospital of Parma,
Parma, Italy

f Unit of Infectious Diseases and Hepatology, University Hospital of Parma,

Parma, Italy
8 Section of Clinical Biochemistry, University of Verona, Verona, Italy
E-mail address: cbonaguri@ao.pr.it (C. Bonaguri).

* Corresponding author at: Azienda Ospedaliero-Universitaria Parma, Via Gramsci 14, 43126 Parma, Italy.


http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0005
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0005
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0005
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0010
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0010
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0010
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0010
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0015
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0015
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0015
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0020
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0020
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0020
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0025
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0025
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0025
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0030
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0030
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0035
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0035
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0035
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0035
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0040
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0040
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0045
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0045
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0045
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0050
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0050
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0055
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0055
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0060
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0060
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0060
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0065
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0065
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0065
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0070
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0070
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0070
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0075
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0075
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0075
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0080
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0080
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0080
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0080
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0080
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0085
http://refhub.elsevier.com/S1568-9972(19)30196-X/rf0085
mailto:cbonaguri@ao.pr.it

	Association of solid-phase assays to the indirect immunofluorescence in primary biliary cholangitis diagnosis: Results of an Italian multicenter study
	References




