I. AWATHOCTUKA U NEYEHUE

MPHTW 76.13.33
UDC 616.5-002.525.2-092-08

ABOUT THE AUTHORS

Nurakhova Alma Dandybaevna -
Associate Professor, Department of

Clinical Laboratory Diagnostics, Kazakh
Medical University of Continuing Education
(KazMUNO), candidate of medical sciences,
nad7788@mail.ru,

Maimakova Akmaral Meirbekovna

- Head of the Department of Clinical
Laboratory Diagnostics, Kazakh Medical Uni-
versity of Continuing Education (KazMUNO),
candidate of medical sciences

Abdilova Gulnur Bekmurzaevna -

head of the clinical diagnostic laboratory
of the National Scientific Center of Surgery
named after A.N.Syzganova

Dalibaeva Gulshat Koyshankyevna

- rheumatologist, place of work - Asmed
medical center, academic degree - master of
medical sciences

Keywords

autoimmune diseases, laboratory
diagnosis, indirect immunofiuo-
rescence reaction, autoimmune
antibodies, immunoblot.

ABTOPJIAP TYPAJIbI

Anma [ =
Kasak meanuuHansik y3aikcia 6inim 6epy

1K

AMarHoCTyKa KapeapachiHbiH JOLEHTI, M.f.K.
nad7788@mail.ru

Maii A Meiiip6

- Kasak meanuuHansik y3aikcia 6inim 6epy

1K

AMarHocTvka kagpeapachIHbi{ MEHrepyLici
(KasMYHO), m.£.k.

AGaunosa lynbHyp Bekmyp3aeBHa —
A.H. Cbi3raHOB aTbIHAaFb! YTTbIK FolIbIMY
XUPYPIs OPTasIbIFbIHbIH KIMHUKATIbIK

amar IK 3€pT repy

Tynbwar Kovi
p , «Acmen»
P |, FbIILIMY J3P i
FBUILIMAAPbIHBIH MArvICTPI.

Tyiin ce3pep

ayTonmMmyHzbl aypynap,
3epTXaHanblK AMarHoCTika,
XaHama uMMYHOGYOPEeCLEeHTTIK
peakyus, ayTonMMyHZbIK aHTH-
JAeHenep, MMMyHoOIOT.

THE EXPERIENCE OF APPLICATION OF
APPARATUS “AKLIDES” IN KAZAKHSTAN FOR
THE DIAGNOSIS OF SYSTEMIC AUTOIMMUNE
DISEASES

Nurakhova A.D.", Maimakova A.M.', Abdilova G.B.2, Dalibaeva G.K.?
'Kazakh Medical University of Continuing Education, Almaty, Kazakhstan

2National Scientific Surgery Center under the name of A.N.Syzganov, Almaty, Kazakhstan
Medical center “Asmed”, Almaty, Kazakhstan

Abstract

The main methods of laboratory diagnosis of autoimmune diseases (AD) are: the reaction of indirect immu-
nofluorescence, enzyme immunodetection and immunoblotting. There are direct and indirect reaction of immu-
nofluorescence. The method of direct immunofiuorescence is used to detect Ig deposits and complement factors
in biopsy samples of skin and kidneys. The reaction of indirect immunofluorescence is used to detect Ab in the
blood serum and other biological fluids. It should be noted that this method requires very high qualification of the
technician. The disadvantages of this method are the subjective account of the results and the complexity, lack of
standardization of substrates, reagents, microscope. Computer-based systems for interpreting cell fluorescence
tests contribute to the standardization and improvement of reproducibility of the reaction of indirect immunofiuo-
rescence in the determination of autoantibodies in patients with rheumatoid diseases.

The blood serum of 17 patients were studied with this method for the presence of the following autoan-
tibodies: Antinuclear Antibodies (ANA), Cytoplasmic antineutrophil antibodies (CANCA), Perinuclear Anti-
neutrophil Antibodies (pPANCA). The studies were conducted on the AKLIDES apparatus made by company
“Medipan GmbH”, Germany. Modern methods of serological diagnosis RIF were applied in Kazakhstan for
the first time to assess serological activity of SLE. Currently in Kazakhstan there is a need for accurate diag-
nostics of autoimmune rheumatic diseases. The correct diagnosis with early stages of this disease will stop
the process of disease progression and improve life quality of patients.

Kasakcranpa «Aknnpaec» anapartblH, XYiyci ayTOMUMMYHABIK aypynapabl

aHbIKTayaa KonaaHy Toxipubeci

Hypaxosa A.1.', Maiimakosa A.M.', AGgunoea I.b.2, lann6aesa I.K.3
KasakTbiH, Meguuansik y3aikcia 6inim 6epy yHnsepcuteTi, AnMatel kanacsl, KasakcraH
ATbIHAAFbI YATTHIK FbIbIMM XUPYPrus opTanbirbl ChiaraHoBa A.H., Anmatel kanachl, Kasakcrat
S«AcMef» MeAULIMHANbIK OpTanbiFbl, AMaThl kanachkl, KasakcTaH

AHpartna

AyTOUMMYHABI aypynapabl 1abopaTopusiblK AUArHOCTUKANaYAbIH HeEri3ri aicTepi: xaHama WMMYHO@I00PEC-
LeHUMS peakumschl, GepMeHTaTUBTI UMMYHAbI aHbIKTay XoHE UMMYHOO0TTay. UMMYHOQIIOOPECLEHLNSHbIH Tikenei
XoHe XaHama peakunsnapsl 6ap. Tikenesi nMMYHO@IIO0PECLEHTTIK d/ic TePIHiH XaHe OyipekTiH buoncusceiHaars! g
LIBTIHAINEPIH XoHE KOMIIEMEHT GakTopaapAbl aHbIKTaY YILUiH KOnAaHbINaakl. KaH capbiCybiHAaFsl XoHe AeHeHiH backa
CYVibIKTBIKTAPbIHAAFb! aHTUAEHE aHbIKTAY YLLIiH KONAaHbiNnaabl. AiTa KeTy Kepek, Oyl a4ic MamaHHbIH XOFapbl OiniKTiniriH
Tanan eregi. byn agicTiH KeMWINiKTepi - HOTUXeENep MeH KypAEeninikTiH cyObeKTUBTI KapacTbipbilybl, CYOCTPATTAPAbIH,
peareHTTepAi,  MUKPOCKOMTapAblH  CTaHAapTTanybiHbiH — Oonmaybl.  Xacywanblk — ¢nyopecueHTTik — TecTinepai
UHTepnpeTauusnayra apHanraH KOMIbIOTEPIIK Xyvienep peBMaTouaTi aypynapsl 6ap Haykactapaa ayToaHTuaeHenepai
aHbIKTayAa XaHama UMMYHODII00PECLEeHLNS PenPOAYKUMSCbIH CTAHAAPTTayFra XoHe XaKcapTyra KOMEKTeCeai.

byn apicneH 17 HayKacTbliH KaH CapbICybiHAA KeNEeci ayToaHTAeHenep bap ekenairi Tekcepingi: AHTUSAPONbIK aHTH-
JAeHenep, Lutonnaamansik aHTMHeRTpoduAAI aHTuaeHenep, [lepuHykneapssl aHTUHEATPOPTbI aHTUAEHENEP. 3epTTey
«Medipan GmbH>», [epmanns weirapran AKLIDES annapatsinga Xyprisingi. XaHama uMMyHO@I00pECLEHUMs peakum-
SIChI CEPONOrNSTIbIK ANArHOCTUKACHIHbIK, 3aMaHaym agicTepi KasakcTanaa anFail PET Xyvieni Kbi3bln XiHiluke spuTemaros
ceponornsblk bencenainirin baranay yuwid KongaHbigsl. Kasipri yakeitta KasakcraHaa ayTroummyHzbl-peBMaTHKabiK
aypynapAblH HaKTbl ANarH03bl Kaxer. AypyabiH 6acTarnkbl Ke3eHAePIiHAe AYPbIC ANArHO3 KOK0 aypyAblH AaMyblH TOKTATazbl
XOHe nauneHTTepAIH eMip canachiH XakcapTassl.
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OnbiT npuMeHeHus annapar «Aknupec» B KazaxcraHe gns AMarHoCTuKu

CUCTEMHbIX ayTOMMMYHHbIX 3a00neBaHmit

Hypaxosa A.[1.', MaiimakoBa A.M.', AGgunoea I.b.2, lann6aesa I.K.3
Kazaxckuii MeAMLIMHCKIIA YHUBEPCUTET HEMPEPLIBHOFO 00pa3oBanus, . Anmarbl, Kazaxcra
2HaumoHanbHbI Hay4HbliA LeHTP xupyprum um. A.H.CbidraHoea, r. Anmarbl, Kazaxctan
SMeamuuHckuin LeHTp «Acmen», . AnMatbl, KasaxcTaH

AHHOTauns

OCHOBHbIMU MeTOAaMy 1ab0PaToOPHON ANarHOCTUKY ayTOUMMYHHbIX 3a00/1€BaHNIi SIBASIOTCS: Peakuyusi HenpsImort
UMMYHODIIIOOPECLIEHLINN, PEPMEHTATUBHAS UMMYHOLETEKUNS N UMMYHOONOTTUHT. CyLLecTBYIOT NpsMble U HEMpsIMble
peaxuuu uMmyHo@opecueHLmun. Metoa npsMosi UMMYHOGIIO0PECLEHLMMN UCTOL3YETCS /15 BbISIBIEHNS OT/IOXEHNI
lg n gakTopoB komnnemeHTa B GuonTaTax Koxu u noyek. Peakumsi HenpsmMori UMMYHOGIIOOPECLEHLNN UCTOb3YETCS
151 00HaPYXeHus1 aHTUTEJT B CbIBOPOTKE KPOBU 1 APYrux 6Monornyecknx xvakoctsax. Cneayet OTMETUTb, YTO STOT METOA
Tpebyert 04eHb BbICOKOV KBanMdukaymm cneumanicta. Hegoctarkamm JaHHOro ¢rnocoba sBasiioTcs CyObeKTUBHbIN y4eT
DPE3y/IbTaToB U CNIOXHOCTH, OTCYTCTBUE CTaHAAPTU3aLum CyOCTPATOB, PEAreHTOB, MUKPOCKONA. KOMIbIOTEPHbIE CUCTEMBI
U151 MIHTEPRpETaunn KNETOYHbIX (Jly0PECLEHTHbIX TECTOB CIOCOOCTBYIOT CTaHAAPTU3AUNN U YIyHILEHUIO BOCMPON3BO-
AumocTn Peakuunsi HenpsMout UMMYHOQI00PECLIEHLMN NPY ONPEAENEHNN ayTOaHTUTEN y NALNEHTOB C PEBMATONAHbIMU
3a00/1€BaHNIMHN.

CbiBOpOTKA KpOBYU 17 naumeHToB Oblia NCCAEA0BAHA ITUM METOLOM Ha HANumue CHEAYHLNX ayToaHTUTEN. AHTU-
HYK/IeapHble aHTuTena, Liutonnasmarnyeckne aHTUHEATPOGUIbHbIE aHTUTena, [epuHykneapHsie aHTUHEATPOPUIbHbIE
aHtutena. ViccnepoBanns nposognmmcek Ha annapare AKLIDES npouasoactsa ¢upmsl «<Medipan GmbH», lepmanus.
CoBpeMeHHbIE METOAbI CEPOIOrNHECKON ANArHOCTUKA DPeakUus HenpsIMoui UMMYHOQPIIOOPECLEHLUN BrepBbie Obliu
MPUMEHEHbI B KazaxcTaHe AJ1S OLEHKN Ceponornyeckomt akTMBHOCTU CUCTEMHOM KPACHOM BONYaHKW. B HacTosiLee Bpe-
Ms B KasaxctaHe CylLecTByeT HeobX0AMMOCTb B TOYHOM ANArHOCTUKE ayTOUMMYHHbIX DEBMATMYECKUX 3a00/1eBaHNIA.
[lpaBunbHbIN AUArHO3 ¢ PaHHUMK CTaANSMM 3TOr0 3ab0/1eBaHNs 0CTAHOBUT MPOLECC MPOrpPeccUpoBaHus 3ab0eBaHns

W YNy4LINT Ka4eCTBO XU3HU MNaLneHToB.

Introduction

Autoimmune diseases (AD) affect 5-7% of the
world population, more common in women than in
men, and usually at a young age. AD develops when
antibodies interact with their own antigens, thereby
destroying cells and tissues, which carry these anti-
gens. A vicious circle appears: more autoantibodies
— a greater tissue damage — greater exposure of
internal antigens — more autoantibodies. Proteins,
nucleic acids, phospholipids, sugars, steroids, etc.
may serve as autoantigens. Mechanism of cells and
tissues autoimmune destruction is the same as nat-
urally in adaptive immunity. Occurred autoimmune
process, usually is chronic and leads to long-term
tissue damage, whereas the autoimmune reaction
is constantly maintained by tissue antigens [1, 2].

Autoimmune diseases (AD) are the third leading
cause of chronic diseases in developed countries
after cardiovascular and oncological conditions [3].

In the AD progression, both cellular and humor-
al mechanisms of the immune system play a signifi-
cant role. Probably, autoimmune cell reactions un-
derlie the basis of AD pathogenesis. However, their
estimation, namely the calculation of autoreactive
T cells, today is only experimentally possible and
does not have independent clinical significance. At
the same time, the detection of auto-antibodies is
widely used for early and differential diagnosis of
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AD, and in some cases can be used for predicting
the course of disease and monitoring the effective-
ness of therapy [4].

The main methods of laboratory diagnosis of
autoimmune diseases (AD) are: indirect immuno-
fluorescence (lIF), enzyme immunodetection and
immunoblotting. There are direct and indirect im-
munofluorescence. The method of direct immu-
nofluorescence is used to detect Ig deposits and
complement factors in biopsy samples of skin and
kidneys. The RIF is used to detect Ab in the blood
serum and other biological fluids. It should be not-
ed that this method requires very high qualification
of the technician. The disadvantages of this method
are the subjective account of the results and the
complexity, lack of standardization of substrates,
reagents, microscope. Computer-based systems
for interpreting cell fluorescence tests contribute to
the standardization and improvement of reproduc-
ibility of RIF in the determination of autoantibodies
in patients with rheumatoid diseases (rd).

Study methods

The blood serum of 17 patients was studied by
the method of RIF for the presence of the follow-
ing autoantibodies: ANA, cANCA, pANCA. All 17
patients were women, average age is 34 years, age
range varied from 15 to 50 years (Table 2).
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Table 1.
Granulocytes, fixed with
ethanol and formalin.

The studies were conducted on the AKLIDES
apparatus made by company “Medipan GmbH”,
Germany. It provides: automatic screening; quanti-
fication; archivation of results; the reproduction and
reflection of the samples in the reports; the image
of appearance in a live mode; connection to the
laboratory information management system (LIMS).

Used test systems: AKLIDES ANA plus REF4065
made by company “Medipan GmbH”, Germany, for
120 definitions — a test of indirect immunofluores-
cence for an automatic separation of antibodies
into nuclear and cytoplasmic antigens (ANA) in the
serum of human blood. AKLIDES ANA plus — a set
of reagents for the qualitative and semi-quantitative
separation of antibodies into antigens in the cell
nucleus and in the cytoplasm of cells HEp-2 in hu-
man blood serum by automatic evaluation of the
test results. Titer < 80 — negative result. Titer >80
— positive result.

Systemic rheumatic inflammatory diseases:
systemic lupus erythematosus (SLE) and its vari-
ants, progressive systemic sclerosis (PSS), primary
Sjogren syndrome, dermatomyositis, Sharp’s syn-
drome (mixed connective tissue disease — (MCTD)
and rheumatoid arthritis (RA) are characterized by
the emergence of a number of autoantibodies di-
rected against components of the cell nucleus and
cytoplasm. These antibodies can be used as mark-
ers to determine the aspect of the disease, and as
an active parameter [5, 6,7, 8,9].

Immunofluorescence test using the cell line
Hep-2 is a sensitive screening test for the determi-
nation of antinuclear antibodies (ANA). Recognizing
individual samples of fluorescence, this test pro-
vides an opportunity to talk about the fundamental
underlying antigens and diseases associated with
them [10, 11, 12].

AKLIDES ANA plus is a test of indirect immuno-
fluorescence for the qualitative and semi-quantita-
tive determination of ANA by the automatic evalua-
tion of the test results.

In the first step of the reaction antibodies of
the diluted patient sample or control serum specifi-
cally react with antigens of cells HEp-2, fixed on the
objects carrier. After 30 minutes of incubation at a
room temperature, unreacted components are re-
moved by rinsing.

In the second step unreacted and coupled an-
tibodies specifically react with non-human antibod-
ies (IgG and specific light chain), conjugated with
fluorescein isothiocyanate (FITC). After an incuba-

Granulocytes, fixed with ethanol

tion period of 30 minutes held at a room tempera-
ture has finished, the free conjugate molecules are
removed from immune complexes in the solid phase
by subsequent washing.

In accordance with the histological arrangement
of antigens in the cells HEp-2 there are special
samples of fluorescence conditions. After covering
and placing objects under the fluorescent micro-
scope (excitation wavelength is 490 nm, emission
is wavelength 520 nm), they will be transcribed by
an automated measurement system.

Also a test-system AKLIDES of CcANCA,
REF4060 was used made by company “Medipan
GmbH”, Germany, for 60 definitions — indirect im-
munofluorescence analysis for the detection of
IgG antibodies to neutrophil cytoplasmic antigens
(ANCA) in human serum. A titer of < 20 — negative
result. Titer > 20 — positive.

This test system is a kit of reagents for quali-
tative and semi-quantitative determination of 1gG
antibodies to antigens in the cytoplasm of neutro-
phil granulocytes (APSA) in human serum by im-
munofluorescence on human granulocytes, fixed
with ethanol and automated evaluation of results
with the purpose of diagnosis of systemic vasculitis
(SVv).

The pathogenesis of SV is expressed in inflam-
matory processes of the walls of blood vessels
(veins and arteries) and morphological changes.
Clinical aspect is expressed through general symp-
toms: lethargy, fever and weight loss. In the further
course of the disease clinical symptoms vary de-
pending on the types of vessels.

Serological diagnosis of SV is based on the
determination of antineutrophilic cytoplasmic anti-
bodies (ANCA) by the indirect immunofluorescence
on granulocytes, fixed in ethanol. Depending on
the sample of fluorescence, there are cytoplasmic
ANCA (cANCA) and perinuclear ANCA (pANCA).
Ethanol fixation destroys membranes of granules in
the cytoplasm of granulocytes; positively charged
proteins tend to negatively-charged nucleus. An-
tibodies are reliably determined to antigens in the
cytoplasm (cANCA) by cytoplasmic fluorescence.
However, (peri)nuclear fluorescence is caused by
antibodies and affects the structures of the cell
nucleus; therefore, the pANCA antibodies shall be
confirmed by granulocytes, fixed in formalin. On
this substrate the separation of the antigen does
not occur, ANCA reactions are observed only in the
cytoplasm.

Granulocytes, fixed with formalin

CcANCA cytoplasmic cytoplasmic
pANCA perinuclear cytoplasmic
ANA (peri)nuclear (peri)nuclear (reduced fluorescence)

BECTHUK XUPYPTUN KA3AXCTAHA N2 3 - 2019
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For immunofluorescence pattern of cANCA pro-
teinase 3 (PR3) is identified as the main antigen,
here we are talking about a serine-proteinase 29
kDa. PR3 autoantibodies are described as patho-
gnomic to the Wegener disease. The pattern of
pANCA, mainly, is based on the reaction with my-
eloperoxidase (MPO), 146 kDa protein. Antibodies
MPO are usually found in a number of vasculites,
such as microscopic form of angiopathy, Churg-
Strauss syndrome and polyarteritis nodosa. Other
target antigens of the antibodies of cANCA and
pANCA are found in patients with heterospecific ul-
cerative colitis or primary sclerogenous cholangitis.

The AKLIDES cANCA represents indirect im-
munofluorescence analysis for the qualitative and
semi-quantitative determination of ANCA on granu-
locytes fixed with ethanol with an automated evalu-
ation of the results.

At the first stage of the reaction, the antibod-
ies in diluted patient samples or control serum spe-
cifically react with antigens on human granulocytes,
fixed on the object carriers. Unbound components
after 30 minutes of incubation at a room tempera-
ture are removed at the stage of rinsing.

IgG with light chains are bounded with fluo-
rescein-isothiocyanate (FITC). Excess conjugate
molecules after 30 minutes of incubation at a room
temperature, are removed from the attached im-
mune complexes by washing.

After covering object carriers in an automated
process are transcribed under a fluorescent mi-
croscope (excitation wavelength is 490 nm, emis-
sion wavelength is 520 nm). In accordance with the
histological structure of the antigens in the cells a
specific pattern of fluorescence is determined (cy-
toplasmic, perinuclear).

Also the test-system AKLIDES pANCA,
REF4072 was used made by company “Medipan
GmbH”, Germany, for 60 definitions — indirect im-
munofluorescence analysis for the detection of
IgG antibodies to neutrophil cytoplasmic antigens
(ANCA) in human serum. A titer of < 20 — negative
result. Titer > 20 positive.

AKLIDES pANCA is a kit of reagents for (qualita-
tive and semi-quantitative) determination of IgG an-
tibodies to antigens in the cytoplasm of neutrophil
granulocytes (ANCA) in human serum using indirect
immunofluorescence on ethanol fixed human gran-
ulocytes for the purpose of systemic vasculitis (SV)
diagnosis. The analysis is used to confirm positive
results for pANCA on granulocytes fixed with etha-
nol. The principle of the method and its stages are
similar to those in the set of AKLIDES cANCA.

Research results

Laboratory testing is one of the main methods
of the objectification of many of AD, especially au-
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toimmune rheumatic diseases (ARD), which are
characterized by the variety of clinical manifesta-
tions [13, 14]. With early diagnosis of ARD thought-
ful clinical examination of the patient has leading
importance, which allows to eliminate other causes
of symptoms and to suspect the diagnosis of AD.
Today, in autoimmune diagnostics two main
approaches to laboratory testing are widely used:
indirect reaction of immunofluorescence (RIF) on
cells or tissue sections and immunometrics solid-
phase methods, which include enzyme immuno-
detection, radioimmunoassay, chemiluminescent
and fluorescent analyses, as well as line/dot blot-
ting and various options for analysis on immuno-
reactive microparticles, which allow the selective
testing with individual autoantigens [15]. Although
solid-phase immunodeficiency method lends itself
more easily to automation, the use of its results
for screening is limited. This is due to the fact that
the method of RIF with fixed cells allows to identify
antinuclear antibodies (ANA) on “biological multi-
parametric chip”, which allows to detect a lot more
potential autoantigens than all available tests with
purified or recombinant single antigens [16, 17].
Therefore, in accordance with international recom-
mendations for initial ANA screening RIF should
be used, in the case of testing using other clini-
cal methods laboratory is required to provide the
information about those single autoantigens that
were used during the screening. A new promising
direction is the integration of RIF and immunometric
methods for combining the screening and confirma-
tory tests in one reaction field. To determine APLA,
RF and anti-CCP immunometric methods are mainly
used, but to identify some families of autoantibod-
ies such as ANA and ANCA, the main screening
method is RIF. Due to the identifying a maximum
autoantibodies spectrum, RIF is the “gold standard”
for the ANA detection in case of suspected ARD in
accordance with the recommendations of experts of
the European League against Rheumatism (EULAR)
and the American College of Rheumatology (ACR)
[18,19]. Despite the comparative ease, quickness
and cheapness the main disadvantage of RIF is
its subjectivity, since until recently, the test result
was assessed by a doctor of clinical laboratory
diagnostics. It was obstructing the comparison of
results from different laboratories, the interpreta-
tion of titles and types of RIF luminescence. At the
same time, quantitative instrumental measurement
of the autoantibody level can be extremely impor-
tant for assessing a course of the disease on the
background of the conducted therapy. As far as the
RIF is an obligatory method of screening, attempts
were made to standardize this study with the help
of automated microscopy and the use of computer
programs of image recognition. In recent years an
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Table 2.
The data of patients whose
serum was investigated

Table 3.

Comparison of the
fluorescence intensity of
antinuclear antibodies
(ANA) in seras of patients
with rheumatic diseases

Diagnosis n% Age Sex

SLE 41% (7 patients) Xav — 43y. fem

SLE? 18% (3 patients) Xav — 37y. fem

Wegener disease 6% (1 patient) Xav — 55y. fem

Diagnosis not made 35% (6 patients) Xav — 40y. fem
100% (17 patients) Xav — 44y.

objective and partly automated system was devel-
oped for accounting of autoantibodies detection
results using RIF. The transition to instrumental
evaluation of the RIF results can be considered as a
component of measures to ensure quality as a part
of international requirements for accreditation. Cor-
responding rooms, analytical equipment, qualified
personnel with regular specialized advanced train-
ing, internal and external activities for quality assur-
ance are just some of the central points from the re-
quirements list for optimal autoimmune diagnosis.
The main prerequisites for the standardization of
RIF were methods of semi-automatic analysis of im-
munofluorescent images which formed the basis of
a number of commercially available analytical sys-
tems for the RIF results interpretation [20]. An im-
portant feature of such systems is that despite the
fact that the estimation of the signal is performed
on the levels of fluorescence that are not sufficient
for laboratory specialist subjective evaluation, but
the resulting images allow us to avoid information-
al losses and to provide the best dynamic signal
analysis [21]. Using image analysis systems we can
automatically identify and classify different types of
ANA, ANCA and detect anti-dsDNA antibodies [22,
23, 24]. Digital assessment of the immunofluo-
rescence level, by means of calibration using test
microparticles, allows to standardize the method of
RIF [25, 26]. New developments in the field of auto-
matic analysis of immunofluorescent images allow
us to reach the previously unattainable analytical
parameters of RIF, providing its comparison with
other analytical techniques, including solid-phase
immunometric analysis. It is important to empha-
size that the proposed software and hardware solu-
tions provide a sufficient degree of standardization
only in compliance with the exact protocol, which
includes the correct dilutions of serum and used
immunofluorescent antisera, high quality of biologi-
cal substrates used in RIF, as well as the time and
conditions of the reagents incubation.

Currently, semi-automatic systems for the im-
munofluorescent images analysis are at the initial
stage of introduction to the standard diagnostic
practice. Although the use of software and hard-
ware complexes is still relatively expensive and,
furthermore, requires detailed exploration by the
laboratory staff, however, their use leads to rapid
development of ARD diagnostics by obtaining accu-
rate and standardized results, the quality of which
can compete with the quality of expert laboratories
[27, 28, 29].

As a result of the analysis of the problem and
the literature data on its solution the set task is to
apply modern serological diagnostic method of RIF
to assess serological activity of SLE using the ap-
paratus AKLIDES made by the company “Medipan
GmbH”.

Epithelial finite cell line of the human larynx
adenocarcinoma HEp-2 is widely used in the de-
termination of antinuclear factor by indirect fluores-
cence method. HEp-2 cells are a very convenient
substrate for laboratory studies, as they have large
nuclei and grow on the glass in a single layer. ANA
are detected during the bounding of intracellular
antigens with cells HEp-2.

Depending on the evaluation results of the il-
lumination type further tactics of patient treatment
and appointment of additional research are being
developed, clarifying the range of ANA.

In the studied group of patients there were iden-
tified diagnoses, which are shown in the Table 2.

The data of the fluorescence intensity obtained
on the device AKLIDES when determining the fluo-
rescence intensity of antinuclear antibodies (ANA),
CANCA, pANCA in the seras of patients with rheu-
matic diseases was expressed in the minuses and
pluses, and had a numeric expression: results were
defined as negative (-), border (+/-), weakly posi-
tive (+), positive (++), strongly positive (+++), very
strongly positive (++++) (Tables 2,3,4; figures
1,2,3).

n% - +/- + ++ +++ ++++
- 6 (35,3) 0(0) 0(0) 0(0) 0(0) 0(0)
+/- 0(0) 1(5,9) 0(0) 0(0) 0(0) 0(0)
+ 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
++ 0(0) 0(0) 0(0) 1(5,9) 0(0) 0(0)
+++ 0(0) 0(0) 0(0) 0(0) 3 (17,6) 0(0)

++++ 0(0) 0(0) 0(0) 0(0) 0(0) 6 (35,3)
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n% - +/- 1 ++ TPapr ++++
- 7(41,2) 0(0) 0(0) 0(0) 0(0) 0(0)
+/- 0(0) 3(17,6) 0(0) 0(0) 0(0) 0(0)
+ 0(0) 0(0) 2(11,8) 0(0) 0(0) 0(0)
++ 0(0) 0(0) 0(0) 2(11,8) 0(0) 0(0)
+++ 0(0) 0(0) 0(0) 0(0) 2(1,8) 0(0)
++++ 0(0) 0(0) 0(0) 0(0) 0(0) 1(5,9)
In particular, during the definition of ANA in the &
patients’ blood seras: in 6 cases (35,3%) negative
results revealed; in 1 case (5,9%) — border result; 1 59
patient (5,9%) — positive result; 3 patients (17,6%) = o
— strongly positive results; in 6 (35,3%) — a very .E_
positive results. In turn, in the study of CANCA in the - ¥
patients’ blood seras: in 7 (41,2%) the negative re- ’ 2
sults were determined; 3 patients (17,6%) — border
results; 2 (11,8%) — weakly positive results; 2 pa- ]
tients (11,8%) — positive results; 2 patients (11,8%) o . r r . .
strongly positive results; in 1 patient (5,9%) there = e o e e
was a very positive result. Also during the study of ANA
pANCA in the patients’ blood seras: in 13 (76,5%)
— negative results; in 1 (5,9%) — border results; 2
(11,8%) — weakly positive results; in 1 (5,9%) — a .
positive result.
As can be seen from table 6 and figure 4, sta- I‘!
tistical quantitative criteria characterizing mea- =
sures of central tendency and dispersion of varia- ;
tional series of antinuclear (ANA), antineutrophilic a
cytoplasmic ANCA (CANCA) and perinuclear ANCA 3
(pANCA) antibodies indicate that antineutrophil
cytoplasmic (ANCA) antibodies and cytoplas- 0 T . T . T
mic ANCA (cANCA) antibodies are approximately . He. W Sen
distributed according to normal Gauss-Laplace cANCA
distribution law (asymmetry = 1,04-1,62; kurto-
sis = 0,65-1,1, respectively) with averages within
585,5+153,7 (ANCA) and 222,3+88,9 (CANCA). —
In contrast to the above variables, the variation — 10,0
series characterizing the quantitative distribution g
of perinuclear ANCA (pANCA) antibodies, have E -
not been distributed by a normal distribution law T 501
(asymmetry = 3,3; kurtosis = 11,3), which implies -
the use of a number of nonparametric tests such } |_|
as the median = 3 and interquartile range = 7 as 00 T T L T LI T L
evaluation measures of central tendency and dis-
persion of the considered variational series. PANCA
n% o +/- + ++ +++ ++++
- 13 (76,5) 0(0) 0(0) 0(0) 0(0) 0(0)
+/- 0(0) 1(59) 0(0) 0(0) 0(0) 0(0)
+ 0(0) 0(0) 2(11.8) 0(0) 0(0) 0(0)
++ 0(0) 0(0) 0(0) 1(5,9) 0(0) 0(0)
+++ 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Ht+ 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
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Table 4.

The comparison of fluo-
rescence intensity of IgG
antibodies to antigens in
the cytoplasm of neutro-
phil granulocytes (CANCA)
in seras of patients with
rheumatic diseases.

Fig. 1

Frequency of the fluores-
cence intensity during
the determination of the
fluorescence intensity of
antinuclear antibodies
(ANA) in seras of patients
with rheumatic diseases.
Translation of elements:
Yactotbl — Frequencies.

Fig. 2

Frequency of the fluo-
rescence intensity of IgG
antibodies to antigens in
the cytoplasm of neutral
granulocytes (CANCA)

in seras of patients with
rheumatic diseases.
Translation of elements:
Yactotbl — Frequencies.

Fig. 3

Frequency of the fluores-
cence intensity of pANCA
in seras of patients with
rheumatic diseases.
Translation of elements:
YacToTbl — Frequencies.

Table 5.

Comparative table of the
intensity of fluorescence of
pANCA in seras of patients
with rheumatic diseases
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Table 6. Statistics Std. fault

Quantitative characteris-
tics of antinuclear (ANA),
antineutrophilic cyto-
plasmic ANCA (cCANCA)
and perinuclear ANCA
(PANCA) antibodies

Average 585,4476 153,70158
95% confidence interval for the Lower limit 259,6148
average Upper limit 911,2804
5% truncated average 531,8957
Median 545,5000
Dispersion 401611,004
ANA Std. deviation 633,72786
Minimum ,00
Maximum 2134,83
Range 2134,83
Interquartile range 1014,95
Assymetry 1,036 ,550
Kurtosis ,651 1,063
Average 18,4118 9,81822
95% confidence interval for the Lower limit -2,4019
average Upper limit 39,2255
5% truncated average 11,4020
Median 3,0000
Dispersion 1638,757
pANCA Std. deviation 40,48157
Minimum ,00
Maximum 163,00
Range 163,00
Interquartile range 7,00
Assymetry 3,274 ,550
Kurtosis 11,325 1,063
Average 222,2647 88,91090
95% confidence interval for the Lower limit 33,7820
average Upper limit 410,7474
5% truncated average 189,5719
Median 17,0000
Dispersion 134387,504
CANCA Std. deviation 366,58901
Minimum ,00
Maximum 1033,00
Range 1033,00
Interquartile range 317,00
Assymetry 1,617 ,550
Kurtosis 1,114 1,063

Discussion of obtained results

Thus, for the first time in Kazakhstan a survey
on the apparatus AKLIDES was performed to de-
termine autoimmune antibodies in order to clarify
the diagnoses of the patients. New system AK-
LIDES provides the automatic reading of the im-
ages of IIF and includes software algorithms for
the mathematical description of the indirect immu-
nofluorescence of autoantibodies picture. Such a
device allows to clarify the diagnosis of rheuma-
toid diseases during the screening and previously
divide not organ-specific autoantibodies within the
routine diagnostics of systemic autoimmune dis-

eases. Automatic system reduces financial costs,
brings down the value of cellular IIF analyses
and contributes to the reduction of interlabora-
tory analyses dispersion on the autoantibodies. At
suspicion on systemic lupus erythematosus (SLE),
Sjogren’s syndrome, scleroderma, mixed connec-
tive tissue disease, autoimmune hepatitis, juvenile
chronic arthritis and a number of other ARD, it is
recommended to define antinuclear antibodies
(ANA). High diagnostic value of their identifica-
tion allows to include the ANA identification into
the classification criteria of SLE and autoimmune
hepatitis [30]. Diagnosis of rheumatoid arthritis
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is based on the study of antibodies against cyclic
citrullinated polypeptides and rheumatoid factor
(RF). Repeated venous or arterial thromboses and
pregnancy complications are caused by the ap-
pearance of antiphospholipid antibodies (APLA).
In systemic vasculitis the anti-neutrophilic cyto-
plasmic antibodies (ANCA) are primary laboratory
marker [31, 32, 33]. At suspicion on rapidly pro-
gressive glomerulonephritis detection of ANCA is
the only extra test in the ARD diagnosis [34, 35].
The content of the majority of autoantibodies is
the highest at the onset or relapse of AD on the
background of high clinical activity.

Currently in Kazakhstan there is an urgent need
for accurate diagnostics of autoimmune rheumatic
diseases. So, correct diagnosis in the early stages
of this disease will really help to stop the process of
the disease progression and to improve life quality
of patients [36].

Conclusions

1. Laboratory autoimmune diagnostics from a
purely scientific investigation method is trans-
forming into an independent section of clinical
laboratory diagnostics.

2. The current state of knowledge and techno-
logical innovations, particularly in the area of
digital analysis of immunofluorescence imag-
es, allow to provide the necessary standard-
ization and harmonization of autoantibodies
detection results.

3. Although the use of software and hardware
complexes is still relatively expensive and, fur-
thermore, requires detailed exploration by the
laboratory staff, however, their use leads to
rapid development of ARD diagnostics by ob-
taining accurate and standardized results, the
quality of which can compete with the quality
of expert laboratories.
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