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Mamemamuueckue memoovl usyueHus anemuu ewje He 00 KOHYA
paszpabomanvl. [loMunupylowas mouka 3peHus Ccocpe0omoveHa Ha
OCHOGHBIX noKazamensx 00abHo2o pebenka. Muvl cmpemumcss nousmv
MeCmo  MameMamuieckux — Memooos, COCMAGIANWUX  OCHO8Y 8
Cneyuanu3upoOBaHHbIX UHQOPMAYUOHHDIX — MEXHONO2UAX 6  IMUX
UCCNe008AHUAX U MO, KAK CO21Aco8amb N00X00bl OAs  AyHuLe2o
nonumanus 6onesuu. Mol npeocmagniem 30ecb MemOOUKY aHAIU3A
AHAMHECMUYEeCKUX U KIUHUKO-TAOOPAMOPHBIX — OAHHBIX,  KOMOpble
NPeoHa3HaueHvl Ol OYEHKU OCHOBHBIX MAMEMAMUYEcKUx Memooog ¢
UCHONb306AHUEM — DA3IUYHLIX — Meopemuyeckux  ochog  (meopus
6eposmHOCmell U MAmeMamuvecKdas — CMAmucmuxd, — Memoovl
onmumuzayuu, UT 6 duaznocmuxe).

Tloouepxrem Hekomopwvie 0cobenHoOCmU OUACHOCMUKY aHemMuu y oemetl
npu PA.

Crnedyem noouepkHymb, Ymo 60npOChl CE0e6PEMEHHOU OUACHOCMUKU U
aoexeammno2o neuenus JHCene300eUYUMHBIX COCHOSHUL  AGIAIOMCs
Haubonee axmyanvHbiMu 6 neouampuu. AxkmyarbHocmb  npodreMbl
JHcene300ePuYUMHBIX COCIMOAHULL 6 neduampuu 00YC-106IeHA He
MOALKO €20 WUPOKOU PACNPOCMPAHEHHOCHBIO, HO U 3HAYUMETbHBIM
HeONazoNpuAmHbIM ~ GIUAHUEM — Oepuyuma Jicele3d HA  COCHOsHUE
300poebst Oemetl. [lokazano, umo UMMYHOOECDUYUMHOE COCMOSHUE
AGNACMNCA NPUYUHOU OUCHYHKYUY MHOSUX OPeAHO8 U CUCHEM OP2aHUZMA.
Omo ceazano ¢ mem, Umo Jicene30 6xo0um 6 coCmag MHO2UX 6GenKos
(cemoenobun,  MUOIOOUH,  YUMOXPOMbL,  CEPONPOMEUHbl  Jicenesd,
oKkcuoasvl, 2UOPOKCUNA3YL, CYynepoKcuUOOUCMymasvl u op.),
obecneuusaouux CUCMeMHbIl U KIeMOUHblll a3pOOHbLIL Memaboau3m u
OKUCTUMETbHO-80CCIAHOBUMENBHBLIL 20MEOCMaA3 OPeAHUIMA KAK 6eCh.
Yemanosnerno, umo Hedocmamounoe codepiicanue dcene3a 8 opeaHusme
OMPUYAMETLHO CKA3BIGACMCS HA OOMEHHBIX NPOYeCcax, Ymo npueoount K
HAPYWeHUI0 (OYHKYUOHUPOBAHUS PA3TUYHBIX OP2AHOS U CUCTHEM.

Knrouesvle cnosa: unpopmayuonnvle mexHorouu, Mamemamuieckue
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MemoObl, IHMPONUsL, Meopust GEPOSMHOCMEN U MAMEeMa-MmuiecKdst
cmamucmuka, p-manaccemusi, peepecCUOHHble MoOenu, Ko3pguyuenm
Odemepmunayuu, Qyrr-yus pacnpedenenus I aycca.

Mathematical methods for the study of anemia have yet to be developed.
The dominant point of view is focused on the main indicators of the sick
child. We strive to understand the place of mathematical methods in this
research and how to harmonize approaches to better understand disease.
We present here a methodology for the analysis of anamnestic and
clinical laboratory data, which are designed to evaluate basic
mathematical methods using various theoretical foundations (probability
theory and mathematical statistics, optimization methods, IT in
diagnostics). We emphasize some of the features of the diagnosis of
anemia among children in RA.

It should be emphasized that the issues of timely diagnosis and adequate
treatment of 1DS are of the greatest urgency in pediatrics. The urgency of
the problem of IDS in pediatrics is due not only to its widespread
occurrence, but also to the significant adverse effect of iron deficiency on
the health status of children. It has been proven that IDS is the cause of
dysfunction of many organs and systems of the body. This is due to the
fact that iron is a part of many proteins (hemoglobin, myoglobin,
cytochromes, iron seroproteins, oxidases, hydroxylases, superoxide
dismutases, etc.), which provide systemic and cellular aerobic metabolism
and redox homeostasis of the body as a whole. It has been established that
insufficient iron content in the body adversely affects metabolic processes,
which leads to disruption of the functioning of various organs and
systems.

Key words: mathematic methods, entropy, probability theory and
mathematical statistics, S-talas-semiya, regression models, coefficient of
determination, Gaussian distribution function.

Introduction

Because of the distinction between the importance of the two diseases, anemia and f3-
thalassemia, and the cost-effective and labor-intensive tests to differentiate them, large-
scale studies have proposed several distinguishing indicators for rapid and inexpensive
differentiation between these two common hematological disorders since 1973. of the
year. These indexes are based on blood parameters obtained using automatic blood cell
counters, which traditionally measured the parameters of hemoglobin (HGB), mean
corpuscular volume (MCV), mean corpuscular hemoglobin (MCH), red blood cell
distribution width (RDW), mean corpuscular hemoglobin concentration (MCHC) and red
blood cell count (RBC). In several studies the measures of diagnostic accuracy have been
examined, which have reported varying results and none of these measures have shown a
sensitivity or specificity of 100%. Thus, the aim of this study was to assess the diagnostic
function of 40 different indexes among patients with anemia using precision measures

[1].
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Anemia is widespread among children in developing countries. This is related to the
violation of physical growth and mental development. Pale palms are noticed at the
primary level for diagnosis based on several studies. The aim of the study was to
systematically assess the accuracy of clinical signs in the diagnosis of anemia among
children. A systematic review of the accuracy of clinical signs of anemia in children. We
searched various databases and tracking links. In the diagnosis of anemia, clinical studies
should have been carried out using hemoglobin as the gold standard [2].

Anemia among children is a major public health problem worldwide. It is an often
multifactorial disease, the most common cause of which is iron deficiency. The
consequences are varied and largely underestimated.

MATERIALS AND METHODS
A brief excursion to Entropy

Having arisen in the depths of thermodynamics by solving a particular problem, the
concept of entropy began to expand with amazing energy, quickly crossed the boundaries
of physics and penetrated into the most intimate areas of human thought. Along with the
Clausius entropy, statistical, informational, mathematical, linguistic, intellectual and other
entropies appeared. Entropy became the basic concept of information theory and began to
act as a measure of the uncertainty of a certain situation. In a sense, it is a measure of
scattering, and in this sense, it is similar to dispersion. But if the dispersion is an adequate
measure of scattering only for special probability distributions of random variables (for
example, a normal Gaussian distribution), then the entropy does not depend on the type of
distribution. The popularity of entropy is associated with its important properties:
universality and additivity. For its part, the information turned out to be a characteristic of
the degree of dependence of some variables. It can be compared with correlation, but if
the correlation characterizes only a linear relationship of variables, information
characterizes any connection. The type of connection can be any and unknown to the
researcher.

Information can be considered as negative entropy. Then entropy and information look
like concepts of the same level. However, this is not so: unlike entropy, information is a
general scientific concept, approaching in its meaning to a philosophical category.

In this article, we will try to understand a difficult problem: if there is something in
common between different types of information, or if they are completely different
entities, misunderstood by the same name. Does technical information have anything to
do with thermodynamic information, and if so, what kind of? Is there a connection
between the Clausius-Kelvin thermodynamic entropy and the Boltzmann-Planck
statistical entropy? In general, can entropy be a measure of chaos?

It is obvious that no one can answer these questions unambiguously. But once again it
is useful to discuss.

The following stages of the formation of the entropy concept can be distinguished:
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1865 - Rudolf Julius Clausius.

As part of the theory of thermal machines, the concept of entropy was introduced as a
thermodynamic value. Entropy S is set by a dynamic equation through the speed of
change of thermal energy Q and absolute temperature T.

deS=4dQ /T, 1)

1872 - Ludwig Boltzmann.

Entropy is introduced as a measure of a set W microstate of the thermodynamic
system using a special constant K = k=1.38x102% J/g.K.

S = —kX;pi(logp:), @)
1902 - Josiah Willard Gibbs.
Entropy is introduced through the density distribution r (x), the probabilities of states
over the phase space W of a statistic-physical system

S() = - XL p(x;) loga (p(x:)), ©)

1948 - Claude Shannon.
The entropy of the discrete distribution of the PI probability is introduced on the set of
alternative states and information, as a decrease in entropy upon receiving a message.
H = —-AX1pilgp:; 4)
I = H; — Hy; 5)

1953 - Alexander Yakovlevich Khinchin.
The Boltzmann's constant is introduced as mathematical normalization of the base of
logarithms, regardless of the thermodynamic interpretation.
S =—kXY,P; nP, (6)
1955 - Arthur Robert Mac.
Combinatorial interpretation of entropy, as a measure of a structured set of
alternativesn =n, + n, + - +n,,

S =~k X7, (ni/n) In (n,/n), @)

1965 - Andrei Nikolayevich Kolmogorov.
Generalization of the entropy concept on ergodic random processes u(t) through the
limit probability distribution having a density f(x).
S =—my f(xX)logf(x)dx; f(x) = lim,_,;Prob{u(t) = x}. (8)

The work is taken in the partition algebra on W, as all possible intersections of the
elements of the factors. Introducing the complexity measure of the symbolic sequence y =
(y1, y2, ...), as the minimum specific (on the symbol) length of the program p, that
generates it on the universal Turing machine.

SalX) = =log Bk, pf = 7= (p° ) ©

1-«a
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1970 - Henri de Régnier.
Introduction of entropy as b - moment of the partition measure.

S=@-b)"In(ZL,(n)b), (10)

1999 - Alexander Moiseyevich Khazen.

The introduction of the entropy concept -information as a generalized action in
mechanics with the energy function L on the phase space W. The Boltzmann constant
depends on the level of the process. This is the generalization of R. Yu. Clausius’s
approach.

S = kmpo. L(W(t))dt, (11)

2000 - Alexander Vladimirovich Koganov.

Introducing the complexity measure with a mathematical model A, as a set of numbers
characterizing RI resources consumed in the implementation of the mathematical model
on technical means. In case if the resource is the memory of computing means, we obtain
variants of entropy formulas of A. R. Poppy and the complexity of A. N. Kolmogorov.

C =(Ry,....,Ry);R = R(4). (12)
Entropy is entered as the complexity of a set of model states.

S =(Ry,..,Ry); R = R(stateA). (13)

Information is measured by the complexity of the model restructuring, as a
consequence of the received message.

I =(Ry,..,Ry);R = R(A|A"). (14)

Statistical analysis

Correlation-regression analysis lies in the construction and analysis of a mathematical
model in the form of a regression equation (correlation), which characterizes the
dependence of a feature on the factors that determine it.

Correlation-regression analysis involves the following stages:

* preliminary analysis (here the main directions of the entire analysis are formulated,
the methodology for assessing the effective indicator and the list of the most significant
factors are determined);

» collection of information and its primary processing;

* building a model (one of the most important stages);

« evaluation and analysis of the model.

The tasks of correlation analysis are reduced to highlighting the most important
factors that affect the effective sign, measuring the tightness of the relationship between
the factors, identifying unknown reasons for the relationship and assessing the factors that
have the maximum impact on the result.

The tasks of regression analysis are to establish the form of dependence, determine
the regression equation and use it to estimate the unknown values of the dependent
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variable, predict the possible values of the effective attribute with the given values of the
factor attributes.

Correlation analysis is a method of statistical research of experimental data, which
allows to determine the degree of linear dependence between variables.

Pairwise linear correlation is the simplest correlation system, representing a linear
relationship between two attributes. Its practical significance lies in the selection of one
most important factor, which determines the variation of the effective feature.

To determine the degree of tightness of the paired linear relationship, the linear
correlation coefficient, which was first introduced in the early 1890s, is used. Pearson,
Edgeworth and Weldon. In theory, various versions of the formulas for calculating this
coefficient have been developed and are applied in practice:

IO 5 o A X € D [ e (15)
Ox 0y Nox 0oy

Oy = ’Z(x;f)z, O_y — ’(y_ny)zl (16)

where n is the number of observations.
With a small number of observations for practical calculations, it is more convenient
to calculate the linear correlation coefficient using the following formula:

Y XY

J(ZXZ (2202)_(2},2 (z:)z)

The term “regression" (derived from the Latin regression - retreat, return to
something) was also introduced by Francis Galton in 1886.

If the resulting feature increases or decreases steadily with an increase in the factor
feature, then such a relationship is linear and is expressed by the equation of a straight
line.

Linear regression refers to finding an equation of the form:

_EXEY)
n

r = @an

Yx =Qotax +e¢ (18)

This equation shows the average value of the change in the effective attribute x per
one unit of its measurement. The parameter sign indicates the direction of this change. In
practice, the construction of linear regression refers to estimating its parameters a,, a;.

RESULTS

The following software packages were used to analyze the data and develop regression
models: Statistica, Minitab, MS Excel.

To define the criteria for our analysis, we identified informative signs that correlate
with the main markers of anemia.
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Table 1 shows the matrix of correlation coefficients. Figure 1. correlation coefficient
diagram.

Research on iron deficiency anemia is mainly focused on anamnestic data and clinical
laboratory examination, so we do not question the place of mathematical methods and the
way of reconciling different points of view for a better understanding of anemia. We
more accurately consider certain mathematical approaches through the creation of a
mathematical tool for detecting difficulties in the diagnosis of anemia, which can be used
by both pediatricians and IT specialists. These methods should facilitate exchanges
between these two types of professionals by offering a general checklist of the difficulties
in diagnosing anemia in children that each of them can use (for diagnosis and for
therapeutic purposes). To develop this tool, we conducted a retrospective analysis of 130
anemic children. Anamnesis and clinical and laboratory parameters were reviewed. We
have provided a variety of mathematical methods based on the type of the data being
processed intended for the diagnosis of iron deficiency anemia.
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Table 1
Correlation coefficient matrix

46 Fe -0.04] -0.07| 0.01| -0.23| -0.17/-0.15| 0.14| -017| 020] -0.03| -001| -0.12|-002|-0.07| 0.18] 0.22| 0.13|0.04| -0.03]-0.14| -0.11| 0.14] 0.16| 0.05 0.13| 0.13| 0.07| 0.13| 0.06| 0.10] 0.12| 0.06]-0.01| 0.27| 0.3
47 | Bilirubin -0.11] -0.05] 0.17| -0.12| 0.00{-0.01] 007| -002| -0.07| -0.06 -0.10| 0.25-0.05| 0.02| 0.12| 0.15| -0.20| 0.05| -0.04| 0.26| 0.8 0.21] 0.01| 0.21] 006| 0.09| 0.12| 0.05| 0.11| 0.05] 0.13| 0.02| 0.11| 0.22| 0.2
48 |Undirect 0.26| 0.11] 0.08| -0.02| 004 0.16] -0.07| -003| 0.11] -0.02| 012| -0.14 0.00]-0.08| 0.03| 0.02| 020]0.34| 0.25[-0.09| -0.07| 0.04] 0.01(-0.01{-013| 0.22| 0.06[-0.10] 0.02| 0.39]-0.10 0.11] 0.01] 0.12| 0.
49 Direct -0.13] -0.01| 0.21| -0.03| 0.05-0.05] 008 009| -0.17| -0.08 020 0.17-0.28 0.01| 0.03| 0.06| -0.13| 0.10| 0.05] 0.22| 0.23| 0.16]-0.29| 0.01|-0.03|-0.26| -0.27|-0.17| -0.08| -0.13| 0.06| -0.09| 0.02 0.28| 0.
50 |LDG 0.04] -0.13| 0.08| 0.16] 017/014] 015 014] 0.14| 017 030| 013]-005| 0.10] 0.12| 017| -0.05|0.19| 0.15] 0.18 0.23| 0.30]-0.09|-0.02| 011| 0.11| 0.17| 0.00] 0.07| 0.02| 0.24| 0.32| 0.18] 0.28| 0.3
51 |CRP -0.15] -0.23| 0.23| 0.01 005/ 003] 010 007| 003 012 003| 003]-027| 0.18 0.13| 0.05| -0.03|-0.07| -0.08 0.01| 0.00| 0.04] 0.02| 046 032| 0.10] 0.12| 0.14| 0.5 0.09] 0.28| 0.20[-0.01| 0.23| 0.3
52 [Total protein 005 042| 0.02| -0.02| 000[-012] 017 002| -0.04| 0.23| -0.05| -0.05/-0.10| 0.16-0.05| 0.04| 004|0.03| 0.01]-0.04| -0.01| 0.14]-0.05[-0.05| 0.06| 0.13| 0.06| 0.06| 0.17| 0.14]-0.02| -0.03|-0.12| -0.06| -0
A B C D E F G H J K L M N (6] P Q R S T U V W X Y z AA | AB AC  AD AE AF | AG AH Al A) AK

z [2

w| 5 g

g S| § g

i1 - gl 5 s o 3| 3

al = E| Bl Ts| & 3 c sl ozl Z| 2| = 3 8| g sy 3
£ S = £ = ) 0 @ = 2| = z 2 S S ® z ]
1 B 5 8 2| | 288 & a| of 5| 2| 2| 5| 2| g 2| 2| Bl g 2 g5 8| 5| 5| 8] Bl F| Z =z 8 8 £
2 Age 1.00( 0.14|-0.01|] 0.19| 0.21f 0.19( -0.07 0.11 0.35| 0.28| 0.22 0.41| 0.49]-0.43| 0.03 -0.02 0.53] 0.53 0.52(-0.34| -0.32| -0.14| 0.13|-0.11|-0.29|-0.04| -0.20|-0.30| -0.13| 0.21|-0.23| 0.07| 0.13] -0.19| -0.]
3 Sex 0.14| 1.00{ 0.07| 0.00( -0.02| 0.07| -0.11| 0.04( -0.05| 0.04| 0.04 0.14]-0.08| 0.15| -0.45| -0.09| -0.10| 0.17| 0.16| 0.17| 0.17 0.06| 0.00|-0.10|-0.01| 0.04| -0.05[ 0.15| -0.01] 0.09(-0.13| -0.30( 0.10| -0.29| -0.3
4 |Sots.status -0.01| 0.07| 1.00| 0.21 0.27|0.27 0.13 0.25 0.13| 0.06| 0.14| -0.01|-0.06|-0.04| 0.03 -0.14| -0.01|-0.03| 0.04| 0.02| -0.03| -0.20( -0.08| 0.16| 0.29|-0.04| -0.03| 0.10 0.21| 0.01] 0.00| 0.15| 0.23| 0.06| 0.]
5 weight 0.19| 0.00| 0.21| 1.00| 0.94| 0.34 0.42 0.86 0.02| 0.14| 0.25| -0.05|-0.03| 0.00| -0.13 0.02 0.06| 0.14| 0.18| 0.02| -0.01| -0.16| -0.03| -0.04| -0.08| 0.05 -0.05|-0.05( -0.01| 0.13|-0.01| 0.27| 0.12| -0.04| -0.]
6 |Hight 0.21] -0.02| 0.27| 0.94| 1.00| 0.41 0.38] 0.91 0.06| 0.14 0.31| -0.03|-0.07| 0.04| -0.04 0.03 0.05| 0.15| 0.20| 0.04| 0.01| -0.17|-0.01| 0.04|-0.11| 0.06| -0.05(-0.06| -0.01| 0.16(-0.04 0.28( 0.15| 0.00( -0.(
7 breastfeeding 0.19| 0.07| 0.27| 0.34| 0.41| 1.00 0.51 0.32 0.13| 0.22| 0.26| -0.01|-0.05| 0.15| 0.01 -0.09 0.01] 0.15| 0.19]| 0.06[ 0.01 -0.16|-0.01| 0.18]|-0.01| 0.16 0.14|-0.04 0.18| 0.20] 0.02| 0.10| 0.12| 0.02| -0.¢
8 |complementary foods [-0.07| -0.11| 0.13| 0.42| 0.38]-0.51 1.00( 0.32 0.00| -0.07| 0.15 0.01| -0.07|-0.05| 0.09 0.09 0.02| 0.01| -0.02|-0.01f 0.02 0.09| -0.08| -0.10| 0.11|-0.11| -0.15| 0.13| -0.08| -0.12|-0.07| 0.12]|-0.03| 0.11| 0.}
9 | Abgar 0.11| 0.04| 0.25| 0.86| 0.91| 0.32 0.32| 1.00( -0.01| 0.01| 0.16| -0.03|-0.11| 0.02| -0.10 0.05 0.04| 0.07| 0.14| 0.03| 0.00| -0.19| 0.05| 0.03]|-0.12| 0.03| -0.10(-0.10| -0.05| 0.16f 0.02 0.28( 0.15| -0.05| -0.(
10 |s1 0.35] -0.05 0.13| 0.02| 0.06| 0.13 0.00| -0.01 1.00f{ 0.07| 0.20| -0.31| 0.11|-0.10| 0.09 0.14| 0.38| 0.09( 0.16]-0.34| -0.31| -0.01| 0.29]-0.13|-0.06| 0.10| -0.02| 0.07| -0.02| 0.16(-0.20( 0.01| 0.10| 0.18| 0.2
11 |s2 0.28| 0.04| 0.06[ 0.14| 0.14| 0.22| -0.07 0.01 0.07| 1.00| 0.27| -0.10f 0.15| 0.02| 0.04 -0.17 0.13] 0.31| 0.29]| 0.00( 0.02 0.08| -0.01| 0.13]|-0.03| 0.14| 0.14(-0.09 0.05| 0.08]/-0.12| 0.02| 0.14| 0.08| -0.]
12 uzi 0.22| 0.04| 0.14 0.25| 0.31] 0.26 0.15 0.16 0.20| 0.27| 1.00| -0.08| 0.00| 0.13| -0.10 0.09 0.12] 0.22| 0.19]-0.03( -0.03 0.02| 0.00| 0.10| 0.01| 0.11| 0.11] 0.19 0.09| 0.11]-0.20| 0.00|-0.08| -0.03| 0.¢
13 |Index Mentzera -0.41| 0.14]-0.01| -0.05| -0.03(-0.01 0.01| -0.03( -0.31| -0.10| -0.08 1.00(-0.28( 0.34| 0.00( -0.13| -0.95[-0.14| -0.35[ 0.94| 0.92 0.57| -0.38| 0.18| 0.22| 0.10| 0.19| 0.17 0.29| -0.04| 0.14| 0.04|-0.03| -0.02| -0.(
14|Neu 0.49| -0.08]-0.06 -0.03| -0.07|-0.05| -0.07( -0.11 0.11| 0.15| 0.00| -0.28| 1.00|-0.76| 0.09 -0.01 0.23]-0.04| -0.07|-0.34| -0.331 -0.17| 0.35| 0.00|-0.06| 0.10f 0.13]|-0.07( -0.07| 0.02| 0.00| 0.31| 0.22| -0.31| -0.3
15 |Lym -0.43| 0.15|-0.04| 0.00[ 0.04f 0.15[ -0.05 0.02 -0.10f 0.02| 0.13 0.34] -0.76] 1.00| -0.19 -0.08| -0.32|-0.03| 0.01| 0.39] 0.36 0.17| -0.28| 0.09| 0.05| 0.11| 0.21] 0.13 0.22| 0.00| 0.12] -0.23]|-0.31| 0.13| 0.]
16 'Mon 0.03]| -0.45( 0.03| -0.13| -0.04| 0.01 0.09| -0.10 0.09] 0.04 -0.10 0.00| 0.09]-0.19| 1.00 0.08| 0.00|-0.06 -0.09]|-0.04| -0.04| -0.08| 0.16| 0.16| 0.24| 0.05| 0.03| 0.14 0.16| 0.06[-0.02| 0.05| 0.09| 0.26| 0.1
17 |Eos -0.02| -0.09|-0.14| 0.02 0.03|-0.09 0.09 0.05 0.14| -0.17| 0.09| -0.13|-0.01|-0.08| 0.08 1.00 0.12]-0.15| -0.15|-0.21| -0.18| -0.04| 0.23| 0.01| 0.07| 0.02f 0.01] 0.12( -0.07| 0.00|{-0.16| -0.16|-0.02| 0.11| 0.]
18 |RBC 0.53| -0.10|-0.01| 0.06| 0.05| 0.01 0.02 0.04 0.38| 0.13] 0.12| -0.95| 0.23|-0.32| 0.00 0.12 1.00f 0.35| 0.53(-0.84| -0.81| -0.42| 0.30|-0.22|-0.27|-0.01| -0.14|-0.17| -0.26] 0.16(-0.16[ -0.03| 0.06] 0.03| 0.1
19 |HGB 0.53| 0.17|-0.03( 0.14| 0.15| 0.15 0.01 0.07 0.09| 0.31] 0.22| -0.14|-0.04|-0.03| -0.06 -0.15 0.35| 1.00{ 0.90| 0.15( 0.20 0.33] -0.23] -0.15| -0.32| 0.06| -0.03|-0.24| -0.23| 0.13]|-0.02| -0.01| 0.20| 0.04| 0.¢
20 |HCT 0.52| 0.16]| 0.04| 0.18| 0.20| 0.19] -0.02 0.14 0.16| 0.29| 0.19| -0.35|-0.07| 0.01| -0.09 -0.15 0.53] 0.90 1.00| -0.05( -0.02 0.06| -0.15| -0.20| -0.38| -0.08| -0.15|-0.34| -0.31| 0.05| 0.00| -0.02| 0.17| -0.01| 0.¢
21 |Mcv -0.34] 0.17] 0.02] 0.02( 0.04| 0.06 0.01 0.03 -0.34| 0.00| -0.03 0.94] -0.34| 0.39] -0.04 -0.21] -0.84| 0.15| -0.05[ 1.00| 0.99 0.62] -0.45| 0.15] 0.12| 0.10f 0.20| 0.09 0.20| -0.05| 0.19] 0.02] 0.07| -0.02f -0.0
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Discussion

After the procedure of correlation analysis and identification of informative signs, in
addition to the main markers of anemia, a regression analysis has been carried out to
determine the type of relation between these signs and entropia of the main diseases: iron
deficiency anemia and p-thalassemia. Hemoglobin, erythrocytes, hematocrit and Mentzer
index have been considered as the main markers. The Mentzer index is the main marker
in the differential diagnosis of iron deficiency anemia and B-thalassemia. Therefore, the
attention has been paid to obtaining a reliable and adequate regression model reflecting
the relation between entropia and the main markers of anemia.

Below are the results of the performed regression analysis. Thus, we try based on
experimental data, to establish a connection between Shannon's entropy and Boltzmann's
entropy.

The regression analysis procedure has been carried out with the Statgraphics software
package.

Multiple Regression - S1
Dependent variable: S1
Independent variables:
MCH
Index Mentzera

Parameter Estimate Standard T Statistic P-Value
Error

MCH 0.256 0.0241 10.61 0.0000

Index Mentzera -0.189 0.034 -5.6 0.0000

Analysis of Variance

Source Sum of Squares Df Mean Square F-Ratio |P-Value

Model 641.261 2 320.63 723.75 0.00
00

Residual 29.682 67 0.44301

Total 670.942 69

R-squared = 95.58 percent

R-squared (adjusted for d.f.) = 95.5 percent
Standard Error of Est. = 0.67

Mean absolute error = 0.54

The StatAdvisor

The output shows the results of fitting a multiple linear regression model to describe
the relationship between S1 and 2 independent variables. The equation of the fitted
model is

S1=0.256185*MCH - 0.189914*Index Mentzera
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Further ANOVA for Variables in the Order Fitted

4.0

3.0

25

10 15

20

25

Index Mentzera

Source Sum of Df |Mean Square | F-Ratio | P-Value
Squares

MCH 627.371 1 627.371 1416.15 0.0000

Index Mentzera 13.89 1 13.89 31.35 0.0000

Model 641.26 2

95.0% confidence intervals for coefficient estimates
Parameter Estimate  [Standard Error |Lower Limit  |Upper Limit
MCH 0.257 0.0242 0.208 0.3044
Index Mentzera  |-0.189 0.0339 -0.258 -0.122
Surface Plot of S1 vs Index Mentzera, MCH
Fig.1. Surface of S1vs Index Mentzera, MCH
Or
Fitted Line Plot
S1 =6.042 - 0.3144 Index Mentzera
+ 0.007673 Index Mentzera”™2
4.5 Regression

R-Sq(ad))  22.7%

Fig.2. Polynomial dependence of entropy on the mentzer index
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Polynomial Regression Analysis: S1 versus Index Mentzera

The regression equation is

S1=6.042 - 0.3144 Index Mentzera + 0.007673 Index Mentzera"2
S =0.465095 R-Sq=25.0% R-Sq(adj)=22.7%

Analysis of Variance

Source SS MS F P
Regression 4.75 2.375 10.98 0.000
Error 14.28 0.216

Total 19.03

Sequential Analysis of Variance

Source SS F P
Linear 1.88 7.35 0.009
Quadratic  2.87 13.27 0.001

Fitted Line: S1 versus Index Mentzera
The higher the value of the Mentzer index, the lower the value of Shannon's entropy.

Conclusions

There is no single optimal marker or combination of tests for the differential diagnosis
of anemia. The knowledge and experience of the physician requiring appropriate
hematological and biochemical analysis related to the preliminary diagnosis play an
important role in the diagnosis of anemia. It is recommended to use algorithms as a tool
for detecting anemia to reduce the number of laboratory tests and accurately diagnose the
underlying cause (s) in patients.

Over the past decade, significant progress has been made in the procedures and
algorithms for the differential diagnosis of anemia. A complete blood count is the main
procedure for examining anemia. At the first stage, the percentage of microcytic
erythrocytes is taken into account. The second step is to check the number of MCVs,
RDWs and RBCs.

The main goal of this research was to study the effectiveness of the implementation of
the anemia diagnosis strategy by mathematical methods.
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