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THE METHOD FOR PREDICTIVE ASSESSMENT OF THE CONDITION OF
PATIENTS WITH ATOPIC DERMATITIS AT DIFFERENT STAGES OF THE
DISEASE

The subject of the research is the development of a method for prognostic assessment of the condition of patients with atopic
dermatitis at different stages of the disease. The goal of the work is to study the informativeness of immunological indicators and data
from dermatoscopic examinations in order to expand the possibilities of prognostic objectification of methods for assessing the
condition of patients with atopic dermatitis with varying degrees of severity of the disease. The task of the work includes objectifying
the blurring of assessment standards when analyzing the transition from one stage of the disease to another. Methods. The solution to
this problem is possible when assessing the possibility of using models of parametric recognition (discrimination) using indicators of
immunoglobulins in blood serum and indicators of immunograms, as well as color characteristics of skin areas based on the analysis
of dermatoscopic images at various degrees of severity of the disease. Result. In the course of the study, the analysis of the color
characteristics of the skin showed that when immunological blood parameters are added to the discrimination model, the probability
of an error in making prognostic decisions significantly decreases. Predictive assessment of the condition of a patient with atopic
dermatitis only by the color characteristics of the skin makes it possible to control this pathology with a higher degree of probability,
which makes it possible to use the digital dermatoscopy method independently for express objectification of the condition of a patient
with atopic dermatitis without waiting for the data of immunological analyzes. When a new patient appears, the above indicators are
calculated for him and the normalized Euclidean distances to the center of the clusters corresponding to the studied pathologies are
calculated. The calculated distances can be ranked and the probabilities of correspondence of the given case to specific pathologies
can be determined. Conclusions. The prospect of further work is to substantiate the metrological characteristics of the method to

eliminate possible systematic errors associated with the method of obtaining optical information.
Keywords: atopy; dermatitis; luminance channel; dermatoscopy; discrimination pattern.

Formulation of the problem

Atopic dermatitis (AD) is a chronic inflammatory
skin disease fig. 1, which is most common in childhood.
Being an important medical and social problem, AD is
characterized by a very early manifestation, extensive skin
lesions, accompanied by intense itching. Often with AD,
secondary infection of the skin with various bacteria and
fungi occurs, which is an additional aggravating factor in
the patient's condition. In some cases, AD can be the
cause of the development of bronchial asthma [1-4].

Fig. 1. External manifestations of atopic dermatitis

When objectifying the condition of a patient with
AD, instrumental methods for studying the external
manifestations of the disease play an important role.
Currently, in assessing skin lesions caused by AD, one of
the most informative is the dermatoscopy method. Visual
analysis of the medical image obtained by dermatoscopy
allows the doctor to make a preliminary conclusion about
the state of the skin during a specific period of the disease.

The modern dermatoscope market is represented by
a wide selection of samples that differ in their
functionality and price range.

The VEOS DS3 dermatoscope is a portable digital
dermatoscope with a touch-sensitive display, an improved
lighting system that allows skin, subcutaneous structures

and vascular pattern studies. Dermatoscopy can be
performed by contact and non-contact methods (non-
polarization and polarization methods). You can adjust the
focus in both manual and automatic modes. The design
features of the optical system make it possible to avoid
optical aberrations, as well as to conduct high-quality
focusing and scaling. The device is equipped with 2
contact boards (immersion and cross-polarized).

Dermatoscope (trichoscope) irefly DE330T has an
optical increase to 165x; digital up to 495x. Allows you to
take pictures with a maximum resolution of 2 mPs (1600 x
00). Equipped with three-layer glass - 650 nm. and a
ilt-in polarizer with 12 gradations. Video recording is
pssible. Illumination is represented by a system of 8
tra-bright LEDs with the possibility of brightness
djustment. The device has dimensions of 13x3.6 cm. The
ameter of the chamber is 4 cm.

The DELTA 20 dermatoscope has a chrominance
coefficient PRI > 87. the color transmission system is
represented by 4 LEDs. Two LEDs can be turned off for
side lighting. The optics of the device allows you to make
10-16 times the increase; undistorted over the entire plane.
The adjustable eyepiece has individual focus with a
correction range from -6 to + 6 dpt.

The Eurolight D30 dermatoscope has a contact glass
with a diameter of 25 mm, a lighting system with a
lighting intensity (12,000 Lux) with a service life of up to
50,000 hours, a focusing range: from -6 to + 3.5 D, ten
times optical magnification, a scale for early detection of
pigmentation changes in the skin [5 —9].

As a recording device during the examination of
patients, a video thermoscope UMO039 fig. 2 was chosen,
having the following characteristics: the possibility of
optical magnification up to 200 times, the resolution of the
sensing matrix 5 mPs (2880 x 1800 pixels). The device is
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equipped with a built-in adjustable LED lighting unit, a
tripod and a 3-inch rotary display.

Fig. 2. Digital video dermatoscope UMO039

The effectiveness of solving problems of monitoring
the states of objects with random properties, as a rule,
depends on the correct selection of the most informative
system of parameters (features) that are sensitive to
changes in the characteristics of the object. Any control
formally implements a test procedure, the effectiveness of
the result of which is determined by reliability - the
probability of making a correct decision [10]. This
approach is complicated by the fact that with the
uncertainty of the properties of the object of study, the
task of selecting informative parameters becomes
problematic. Especially, if metrological support of
information transformations in the structure of the control
system is difficult when objectification of the patient's
condition with AD is carried out by the attending
specialist.

Selection of the optimal (by the criterion of
maximum reliability) system of informative signs for
assessment of patient's condition with AD is the classical
task of statistical synthesis in conditions of a priori
uncertainty [11, 12]. Characteristics are ranked by
information value by value of control validity index [11],
or probability of errors [12]. The features of the
processing steps [13, 14] and segmentation [15-17] of
medical images also lead to errors in the selection of
informative features. Also, the fuzziness of evaluation
standards in the analysis of the transition from one stage
of the disease to another leads to a decrease in prognostic
objectification of the severity of the disease.

The solution to the problem is possible when
assessing the possibility of using parametric recognition
(discrimination) models using serum immunoglobulin
indices and immunogram indices, as well as color
characteristics of skin areas based on analysis of
dermatoscopic images at different degrees of severity of
AD.

The purpose of the work is to study the
informativity  of  immunological indicators and
dermatoscopic examination data in order to expand the
possibilities of predictive objectification of methods for

assessing the condition of patients with AD with varying
severity.

Materials and methods

The examination of children with AD was carried
out on the basis of the Department of Pediatrics
Propedeutics No. 2, KhNMU. All patients and their
parents gave voluntary consent to participate in the study.

During the examination, anamnesis was collected
and the initial dermatological status of the patients was
described. The dynamics of the skin process was assessed
on the 3rd, 14th, 17th and 28th day of treatment.

The patients received systemic therapy, which
included taking antihistamines. Outwardly, we used basic
emollient therapy and anti-inflammatory therapy with
corticosteroids. The condition of the patients against the
background of the therapy was assessed: as clinical
recovery - complete resolution of the skin inflammatory
process; significant improvement - reduction of the
SCORAD index by 75% compared to the initial data;
improvement — a decrease in the SCORAD index by
25-50%; no change - decrease in SCORAD index by less
than 25%.

Images were recorded using a UMO039 digital video
dermatoscope. The images were captured onto a microSD
card with subsequent transfer of data to a database on a
computer.

Construction of a discrimination model to
determine informative features

Consider a linear discrimination model. An
informative parameter X used to obtain information about
a priori undefined properties of an object of control can be
considered as a random variable. The latter, in the case of
two states of the object (®,— norm, ®, — deviation from

the norm) is characterized by conditional probability
distribution densities

X~ f(X/©,) ,if 0cO,,

X~ f(X/©,),if0cO,.

2 2 . .
If m@ m® 59 59 are mean and dispersions of
value X for conditions ® € ®,, and ® € ®, accordingly,

then under normal (Gaussian) distributions
f(X/0,),f(X/©,), the probability of decision error in the

form of object states is determined under dispersions
5% 5% through the probability integral d(5/2) [10]

P, =1-®(5/2), (1)
where

m® _m®
o

8= 2

The mean and standard deviation included in
equation (2), respectively, are determined by the formulas
below
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[ By i-1 0,
1< , is called the quadratic normalized Euclidean distance
6= n Z(Xi‘mi) ' between the controlled states (between the vectors of the
o state averages ©, u ©,) [11, 12].
where n — number of measurements of the studied The control object in this case is a vector-column of
indicator. measured values
2 2
If 6 =69, then the boundary for P, can be X,
estimated by the inequality X_z
P, <1-®(5/2). (3) X=|.,
In multivariable monitoring, when the number of
informative parameters X,,..,X, is more than one X,

(n=2) variable & is described by the equation with conditional n-dimensional normal distribution density.

Expression (6) assumes the mutual independence of

(4) the vector components in the linear discrimination model
[10-12].

o o . The probability of error is less, the greater is, that is

is determined by the formula distance between the mean vectors.
A schematic illustration of the distribution of the
S =max(5”,5%). 5 .
' (07.67) ®) measured value at two states ®® and ®“ of the object
The square of the value § from the equation (4) under study is given in fig. 3.
(0)

(H) F (D

Fig. 3. Schematic illustration of the distribution of the measured value at two states O and O of the object under study

Thus, the variables & (or &%) according to X, —serum immunoglobulin IgE, MOd/ml;
equations (5 and 6) make it possible to quantitatively , —serum immunoglobulin IgG, g/l;
compare not only single informat_ive diagnost_ic ipdi_catqrs, , — serum immunoglobulin 1gA, g/|%:
but also subsets (systems) of indicators by discriminating . .

., — serum immunoglobulin IgM, g/l;

ability (in fact, by informativity).
At the same time, for each group of patients the ; — Ccytotoxic lymphocytes CD8+, %;
s — T-helper lymphocytes CD4+, %;

statistical indicators were found: mean values m!® and

m® — standard deviations of the corresponding indicators, , — natural killers CD16+, %;

and for calculation by formula (5) the maximum standard X, — Color tone of the skin area H (Hue) in the HSV
deviation was chosen according to the formula (6). system:

In calculations to determine the parameters of . . .
prognostic objectification of the assessment of the X, — Color saturation of the skin area S (Saturation)
patient's condition with a severe form of AD, 10 inthe HSV system;

informative parameters X, (i=1,10) were used, which X, — Color intensity of the skin area V (Volume) in
were displayed in ascending order of numbering: the HSV system.

X X X X X X
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For simplicity, in the tables and graphs below, only
the number of the informative parameter is indicated.

The first 7 were obtained from laboratory diagnostics
data. The last 3 were obtained using dermatoscopy
methods.

Patients were divided into two groups - patients with
AD in the acute stage and conditional norm (control

The results of discriminant analysis when comparing
the main indicators of serum immunoglobulins and these
immunograms in these groups are given in table. 1. The
graphs of the increase in the corresponding normalized
Euclidean distance when adding parameters to the
discrimination model and the change in the probability of
an error in making a prognostic decision when controlling

AD in the acute stage with the norm are shown in fig. 4-5,
respectively.

group).

Table 1. Comparison (control) of the effect of serum immunoglobulin indices and immunogram indices in the conditional norm and
acute stage of AD

Atopic dermatitis Normalized Normalized
Method type Conditional norm P ! - - Euclidean distance
acute stage Euclidean distance| . -
with accumulation
Indicator
Parameter m On m On o &
1. IgE, MOd / ml 65,2 27,3 201,61 73,31 1,86 1,86
2. 1gG, g/l 13,60 7,86 4,44 2,35 1,17 2,19
3. lgA g/l 1,90 1,25 0,74 0,37 0,93 2,39
4. 1gM, g/l 1,45 0,96 0,81 0,45 0,65 2,47
5.CD8+, % 23,40 4,01 20,20 3,76 0,80 2,59
6. CD4+, % 39,01 5,03 38,26 3,61 0,15 2,60
7.CD16+, % 14,41 5,98 13,98 2,42 0,07 2,60
P.error 0,19
26
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Fig. 4. A graph of the increase in the normalized Euclidean distance when adding parameters (indicators of serum immunoglobulins
and immunogram data) to the discrimination model & = F(j) when controlling AD in the acute stage and at a conditional norm

(j=7 isthe dimension of the space of informative parameters)
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Fig. 5. A graph of the decrease in the error of making a prognostic decision when adding parameters (indicators of serum
immunoglobulins and immunogram data) to the discrimination model P, = f(j) when controlling AD in the acute stage and at a

conditional norm ( j =7 is the dimension of the space of informative parameters)
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It can be seen from these graphs that the greatest
contribution to the increase in the normalized Euclidean
distance and, accordingly, to the decrease in the
probability of error is made by the parameters of
immunoglobulin in the blood serum (ranked in descending
order of influence), the parameters of the immunogram
(except, possibly, CD8 +) practically do not reduce the
probability of an error in the assessment the patient's
condition and they can be ignored. The total control error
when taking into account data only on indicators of serum
immunoglobulins and immunograms is 0.19.

If, in addition to the immunological parameters in
the discrimination model, take into account the data of
digital video dermatoscopy (color characteristics of the
skin in the HSV system) (the results are given in table 2),
then according to the graphs in fig. 5-6, it can be seen that
the greatest contribution to the assessment of the patient's
condition is made by a change in the color tone of the skin
(reducing the error probability to 0.09) and then changing
the saturation (reducing the error probability to 0.07).

Table 2. Comparison (control) of the total effect of serum immunoglobulin indices and immunogram indices, as well as the color
characteristics of skin areas in the conditional norm and in the acute stage of AD

Method type Conditional norm Atopic dermatitis, Normalized Eucll\ilgggnnagizset(;nce
P acute stage Euclidean distance . -
with accumulation
Indicator m s, m 5, S 5

Parameter
ImZ, 2,60 2,60
H 18° 10,52° 355° 7,26° 2,17 3,38
S 50,14 8,43 40,11 6,95 1,19 3,59
\Y/ 98,52 9,30 93,49 8,93 0,54 3,63
P.error 0,07
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Fig. 6. The graph of the increase in the normalized Euclidean distance when adding parameters (indicators of serum immunoglobulins
and immunogram data) and data from digital skin dermatoscopy in the HSV system into the discrimination model & = F(j) for AD

control in the acute stage and conditional norm ( j =4 is the dimension of the space of informative parameters, the first parameter

takes into account the integral contribution of immunological data)
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Fig. 7. A graph of the decrease in the error of making a prognostic decision when adding parameters (indicators of serum
immunoglobulins and immunogram data) and data from digital skin dermatoscopy in the HSV system into the discrimination model
P, = f(j) for AD control in the acute stage with the norm ( j =4 is the dimension of the space of informative parameters, the first

parameter takes into account the integral contribution of immunological data)
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Analysis of the color characteristics of the skin in the
HSV table 2, which are separately shown in table 3-4,
demonstrates the digital
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increase in the normalized Euclidean distance and a
change in the probability of a decision-making error by
the attending specialist when comparing different

the possibility of using
dermatoscopy method for predictive rapid assessment of

the condition of patients with AD. So, in fig. 8-9 show an

pathologies with the norm.

Table 3. Comparison (control) of the influence of indices of color characteristics of skin areas in normal and acute stages of AD

. Atopic dermatitis Normalized Normglized Eu_clidean
Method type Conditional norm ' - - distance with
acute stage Euclidean distance .
accumulation
Indicator
) ) 0.
Parameter m n m " o *
H 18° 10,52° 355° 7,26° 2,17 2,17
S 50,14 8,43 40,11 6,95 1,19 2,47
\% 98,52 9,30 93,49 8,93 0,54 2,54
P.error 02

Table 4. Comparison (control) of the effect of serum immunoglobulin indices and immunogram indices in normal and acute stages in

AD
. . . Normalized
. Atopic dermatitis, Normalized . B
Method type Conditional norm acute stage Euclidean distance Et_Jclldean dlstapce
with accumulation
Indicator
0 0 0.

Parameter m " m " o *
1. IgE, Mod/ml 65,2 27,3 201,61 73,31 1,86 1,86
2.1gG, g/l 13,60 7,86 4,44 2,35 1,17 2,19
3. 1gA, g/l 1,90 1,25 0,74 0,37 0,93 2,39
4. 1gM, g/l 1,45 0,96 0,81 0,45 0,65 2,47
5.CD8+, % 23,40 4,01 20,20 3,76 0,80 2,59
6. CD4+, % 39,01 5,03 38,26 3,61 0,15 2,60
7.CD16+, % 14,41 5,98 13,98 2,42 0,07 2,60
8. H 18° 10,52° 355° 7,26° 2,17 3,38
9.S 50,14 8,43 40,11 6,95 1,19 3,59
10.V 98,52 9,30 93,49 8,93 0,54 3,63
P.error 0,07
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Fig. 8. A graph of the increase in the normalized Euclidean distance when adding color characteristics of the skin in the HSV system
to the discrimination model & = F(j) when comparing AD in the acute stage with the conditional norm ( j =3 is the dimension of the

space of informative parameters)
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Fig. 9. A graph of the decrease in the error of making a prognostic decision when adding color characteristics of the skin in the HSV
system to the discrimination model P, = f(j) when comparing a patient with AD in the acute stage with a conditional norm ( j =3 is
the dimension of the space of informative parameters)

From the analysis of the graphs in fig. 8 and 9, it is
obvious that when comparing AD in the acute stage with
the norm, the most significant indicators of
immunoglobulin in blood serum (the first 4, ranked in
descending order of contribution to the discrimination
model) and the indicator of the CD8 + immunogram.
The rest of the immunological parameters do
not make significant changes in the discrimination model
and can be ignored. The total probability of a decision
error is 0.19.

Conclusions

Analysis of the color characteristics of the skin in the
HSV system showed that when immunological blood
parameters are added to the discrimination model, the
probability of an error in making prognostic decisions by
the attending specialist significantly decreases from 0.19
to 0.07.

Predictive assessment of the condition of a patient
with AD only by the color characteristics of the skin in the
HSV system makes it possible to control this pathology
with an error probability of 0.2. This allows using the
digital dermatoscopy method independently for express
objectification of the condition of an AD patient without
waiting for the data of immunological analyzes.

When a new patient appears, the above indicators are
calculated for him and the normalized Euclidean distances
to the center of the clusters corresponding to the studied
pathologies are calculated. The smallest distance to the
center of one of the clusters will correspond to the most
probable state of control (norm, or pathology). Also, these
distances can be ranked and the probabilities of the
correspondence of the given case to specific pathologies
can be determined.

The prospect of the work is to substantiate the
metrological characteristics of the method to eliminate
possible systematic errors associated with the method of

obtaining optical information.
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METO/]I IPOTHOCTUYHOI OI[IHKU CTAHY XBOPUX HA ATONTYHUM
JEPMATHUT HA PI3BHUX CTAAIAX 3AXBOPIOBAHHS

Ipeamerom AOCHIIKEHHS € PO3po0Ka METO/AY MPOTHOCTUYHOI OI[IHKM CTaHy XBOPHX Ha aTOMIYHHI JIEpMATHT Ha PI3HUX
CTaJisX 3aXBOpIOBaHHAI. MeTow poOOTH € JOCHIKEHHS 1HGOPMATUBHOCTI IMYHOJOIIYHUX IIOKAa3HHUKIB 1 [JaHUX
JIEMaTOCKOIIUCKIX OOCTE)KEHb 3 METOK PO3IIUPEHHS MOXJIMBOCTEH MPOTHOCTHYHOI 00'€KTHBI3allii METO/IB OIIIHKH CTaHy
XBOPHX Ha AaTONIYHMI JEepMaTHUT 3 PI3HHM CTYIEHEM TSDKKOCTI 3aXBOpIOBAaHHA. JIo 3aBAaHb JIOCHIDKCHHS BXOJHTDH
00'eKTHBI3aIliS POZMUTOCTI €TAIOHIB OI[IHKHM NP aHalli3i Mepexoy BiJ OJHI€l cTanil 3aXBOpIOBaHHA 10 iHIIOI. B skocti
MeTO/y DillICHHS IIOCTaBICHOI IPOOIEMH MOXIIMBE BUKOPHCTAHHS MOJIENCH TapaMeTPHYIHOTO PO3Ii3HABAHHS (IUCKPUMIiHAIIT)
3 BHKOPHCTaHHSM [OKAa3HUKIB IMYHOTJIOOYJIiHIB B CHPOBATI[i KPOBI 1 IMOKAa3HHWKIB IMMYyHOTpaMM, a TaKOX KOJIPHHX
XapaKTepUCTUK AIISHOK IIKIPM Ha OCHOBI aHaNi3y JEepMATOCKOIIYHMX 300pa’keHb IPU OLIHII MOXKIMBOCTI BUHUKHEHHS
PI3HUX CTaJii TSHKKOCTI 3aXBOPIOBaHHS. J[0 pe3y/IbTaTiB JOCIIIPKEHHS MOXHA BIHECTH T€, IO B XOJi JOCII/KCHHS aHai3
KOJIPHUX XapaKTEepUCTUK HIKipH IOKa3aB, L0 IPU AOJABaHHI B MOJENIb AMCKPUMiHAILii iMyHOJIOTIUYHMX HOKa3HUKIB KpPOBi
WMOBIpHICTh MOMWJIKH B TIPUHHATTI MPOTHOCTHYHKUX PILlICHb ICTOTHO 3MEHIIYEThCs. [[pOTHOCTHYHA OIliHKA CTaHy XBOPOTO Ha
aTOIIYHMI IepPMaTUT TUIBKH 33 KOJBOPOBHMH XapaKTEPUCTHKAMH IIKIPH J03BOJSE 3/ifICHIOBATH KOHTPOJIb JIAHOI MAaTOJIOTIT 3
OUTBIII BHCOKOIO YAaCTKOK HMOBIPHOCTI, IO JI03BOJIIE BUKOPUCTOBYBATH METOJ IU(PPOBOI JEPMATOCKOIIisS CAMOCTIHHO IS
eKcIlpec 00'eKTHBi3allii CTaHy XBOPOrO Ha aTONIYHUI NepMaTHT He YeKaloud JaHuX IMyHoJoriuHuxX aHamisiB. ITpu mosBi
HOBOTO TIAIli€HTa IMiJ 4Yac OOCTEXKEHb B YMOBax CTaI[iOHApy JUIS HHOTO PO3PaXOBYIOThCS HABEJICHI BHIIEC TOKA3HUKHU 1
00YUCITIOIOTECSI HOPMOBaHI €BKJIIZIOBOM BiJCTaHI A0 LEHTPY KIacTepiB, BiANOBIAHUX JAOCHIPKYBAaHUM I1aTOJIOTiSIM.
Po3paxoBaHi BiACTaHi MOXHa paHXyBaTW 1 BU3HA4aTH HMOBIPHOCTI BiANOBiAHOCTI HABEIEHOIO BUIIAJKY KOHKPETHUM
maronorisM. BucHoBku. IlepcrekTnBoOO MoAanbImoi poOOTH € OOTPyHTYBAHHS METPOJIOTIYHUX XapaKTEPHCTHK METOMY I
BUKITFOYCHHSI MOXKJIMBUX CHCTEMAaTHYHUX ITOXUOOK, MOB'SI3aHUX 3 METOJJOM OTPHMAaHHS ONTHYHOI iH(popMaILii.
Kawuogi ciioBa: aTonus; JepMaTuT; KaHAI ICKPABOCTI; IEPMATOCKOIIIST; MOJICIb TUCKPUMIHALLII.

METO/ TPOTHOCTUYECKOM OLIEHKH COCTOSTHUS BOJIbHBIX
ATOIINYECKUM JEPMATUTOM HA PA3HBIX CTAAUAX 3ABOJIEBAHUSA

IIpenmeroM wucciieoBaHUs SBIAETCS pa3pabOTKa METOJa MPOTHOCTUYECKOI OLIEHKHM COCTOSIHUSI OONBHBIX C aTONMYECKUM
JIepMaTHTOM Ha pasHBIX craguax 3aboneBaHus. lLleablo paboOTEI SBIAETCS HCCIENOBAaHME HWH(DOPMATHBHOCTH
MMMYHOJIOTUYECKHX IIOKa3zaTeleld M JaHHBIX JEMaTOCKOIMYCKUX OOCIENOBaHUM C LEIbI0 PACIIMPEHHs BO3MOXHOCTEH
HIPOTHOCTHYECKOH 0OBEKTHBH3AIMI METOI0B OIIEHKH COCTOSIHUS OONBHBIX aTOIMMMYECKUM JEPMATUTOM C PA3INIHOH CTEIIEHBI0
TsDKeCTH 3a0oseBaHus. B 3amaum uccienoBaHMS BXOOUT OOBEKTUBHU3ALUS Pa3MBITOCTH ATAJOHOB OLIEHKM IPHU aHAIHU3e
nepexoa oT OAHOM cTaguu 3a0oneBaHMs K Apyroid. Meroabl. PelieHne mocTaBieHHOH NpoOaeMbl BO3MOKHO IIPU OLEHKE
BO3MOXKHOCTU HCIOJNB30BaHUS MOJENed MapaMeTpHYecKoro paclo3HaBaHUS (AUCKPUMUHAIMM) C  HCIOJIb30BaHHEM
Hoka3aTelneil IMMYHOTJIOOYIHHOB B CHIBOPOTKE KPOBM M ITIOKa3aTelled MMMYHOTPAMM, a TaKKe IBETOBBIX XapaKTEPHUCTHK
YUYacTKOB KOXKM Ha OCHOBE aHallM3a JIEPMATOCKONMMYECKUX H300pakeHHI IPH Pa3lUYHBIX CTENEHAX TSHKECTH 3a00TeBaHUSL.
PesysnbraT. B XOme mcciemoBaHMS aHANIM3 IIBETOBBIX XapaKTEPHCTHK KOXH MOKa3all, 4TO NpU JOOaBICHHH B MOJENTb
JUCKPUMMHAIUY MMMYHOJIOTHYECKUX IOKa3aTeslell KPOBU BEPOSTHOCTh OIIMOKU B NPHUHSATUM NPOTHOCTUYECKUX PEIIECHUM
CYLIECTBEHHO yMeHblIaeTcs. IIporHoctuyeckass OLIEHKA COCTOSHUS OOJNBHOIO € aTONMYECKUM JAE€PMATUTOM TOJNBKO IO
L[BETOBBIM XapaKTEPUCTHKAM KOXKH II03BOJISIET OCYIIECTBIATh KOHTPOJb NAaHHOM maTosioruu ¢ Oojiee BBICOKOH Jojei
BEPOATHOCTH, YTO TIIO3BOJSIET HCIIONB30BAaTh METOJ INM(POBOI IEPMATOCKOINHMM CAMOCTOATENBHO JUIL OKCIpecc
00BEKTUBU3AINU COCTOSHUS O0JIBHOIO aTONUYECKUM JIEPMATUTOM HE JOXKUAASICh JaHHBIX MMMYHOJIOTHYECKUX aHaIu30B. [Ipu
HOSIBJIEHUU HOBOTO NMAIMEHTa Ul HETO PaCCUUTHIBAIOTCS IPHBEICHHBIE BBIIIE [OKA3aTENIU U BBIYUCISIOTCS HOPMHPOBAHHBIE
OBKIUAOBBI PACCTOSHUS A0 LEHTpa KIACTEPOB, COOTBETCTBYIOIIMX H3y4aeMbIM HAaTOJOTUSAM. PaccuMTaHHBIE PAaCCTOSHUS
MOHO PaHKHPOBAaTh M ONPENEIATh BEPOSITHOCTUA COOTBETCTBHS NPHBEACHHOIO Clydasi KOHKPETHBIM IATOJIOTUsAM. BhiBOABI.
IMepcriexTuBOi nanbHeimelr paboOThl SABISETCS 0OOCHOBAHHE METPOJIOTMYECKHX XapaKTEPHUCTHK METOAA JUIl UCKIIIOUEHMS
BO3MOXKHBIX CHCTEMAaTHIECKHX TTOTPEITHOCTEH, CBI3aHHBIX C METOJOM IIOJyICHHUS ONTHYECKO HH(OPMAIIHH.
KiioueBble ci10Ba: aTonus; 1epMaTUT; KaHaJl IPKOCTH; IEpMaTOCKOMNNUS; MOJIENb AUCKPUMUHALIMH.
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