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Abstract

Introduction. Anemia comprises heterogeneous disorders that share reduced hemoglobin
yet differ by etiology and morphology. Routine hematology analyzers generate rich, time-
varying signals that remain underused for differential diagnosis.

Aim. To formalize and test mathematical models and rule-based/algorithmic workflows
that discriminate major anemia types using routinely available laboratory data, and to outline a
tractable pathway for clinical implementation.

Materials and Methods. We analyzed routine hemograms on Sysmex XE-2100 and KX-
21N with HGB, HCT, RBC, MCV, MCH, MCHC, RDW, PLT, WBC, and reticulocyte indices
Ret%, Ret, IRF%, LFR%, MFR%, HFR%, RET-Y, Ret-He. We modeled treatment dynamics
in iron-deficiency and vitamin B12—deficiency anemia using a generalized S-function. Fit
metrics were not reported in the sources. Algorithmic differential diagnosis covered normocytic
and other forms using WHO thresholds, ferritin, and vitamin B12.

Results. In the microspherocytosis study 41 patients were examined, 17 men and 24
women, age 23 to 61 years. RDW was 13.6+0.5% in controls and 17.6+3.9% in the main group
with p=0.0001. Thickness of microerythrocytes was 2.3+0.2 um in controls and 2.94+0.2 um in
the main group with p=0.001. Mean erythrocyte thickness was 2.1+0.2 um and 2.6+0.3 um
with p=0.005. Microcell sphericity index was 2.8+0.2 and 2.2+0.2 with p=0.003. Erythrocyte
sphericity index was 3.7+0.3 and 2.3+0.1 with p=0.005. Mean erythrocyte diameter was 7.5+0.2
um and 6.6+0.2 um with p=0.005. The share of microcytes was 12.6+6.7% and 68.7+16.9%
with p=0.005. Normocytes were 72.9+7.3% and 30.4+16.5% with p=0.005. Macrocytes were
14.5+£11.8% and 1.9+1.2% with p=0.005. In the retrospective routine dataset 364 of 400 records
were retained, which is 91%, with 11 hematological indicators.

Conclusion. A combined modeling-plus-algorithmic framework built on routine
laboratory data can structure differential diagnosis of anemia and prioritize confirmatory tests.
The approach is implementable on existing analyzers and amenable to software deployment.

Key words: anemia, differential diagnosis, normocytic anemia, iron-deficiency, vitamin
B12—deficiency, hereditary spherocytosis.

Introduction. Anemias represent a heterogeneous group of conditions characterized by
a common feature of reduced hemoglobin but differing in etiology and morphology, which
complicates the initial dilution of cases by cause and often leads to errors in patient routing and
suboptimal assignment of confirmatory tests [1, 2].
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In real-world practice, decisions are typically made based on routine complete blood
count parameters (Hb, MCV, MCH, RDW, etc.) supplemented with ferritin, vitamin B12, and
reticulocyte indices [3, 4].

However, phenotype overlap (e.g., iron deficiency versus anemia of chronic disease in
the context of inflammation) and the effects of therapy limit the accuracy of simple rules based
on static data snapshots [5].

In recent years, extended erythrocyte and reticulocyte parameters of automated analyzers
— Ret-He/CHr, IRF, MicroR, Hypo-He, as well as their ratios -have been shown to significantly
improve the accuracy of the primary diagnostic step and better distinguish major types of
anemia, including functional iron deficiency in the context of inflammation and congenital
hemolytic anemias [6-8].

A probable weak point of most studies is the incomplete integration of «on-treatment
dynamicsy into algorithms: in most cases, analyses remain cross-sectional.

Approaches incorporating treatment-response dynamics (for example, diagnostic
graphs/indices of the Thomas family, combining sTfR, ferritin, Ret-He) demonstrated high
discriminatory power, particularly under inflammatory conditions where static ferritin
thresholds lose reliability [5].

This indirectly points to the unrealized potential of a «response model+decision
algorithm» built on existing platforms (Sysmex XE/XN, ADVIA, etc.), while most clinics
already possess the necessary data channels [9, 10].

A separate applied task is a reproducible «verification pathway» for rare forms, primarily
hereditary spherocytosis, with multicenter studies showing that a stepwise scheme using
RET/IRF, morphometry, and the glycerol test provides high sensitivity and specificity in
routine cohorts [11, 12].

Some algorithms have been validated on specific platforms, and transferability across
analyzer product lines still requires caution.

Based on this, the aim of the present work is to formulate and technically describe a
combined approach — «mathematical response model+clinical decision algorithms» — for the
differential diagnosis of anemia using routine blood parameters and reticulocyte indices,
compatible with standard laboratory platforms, and to assess its applicability for triage and
prioritization of confirmatory tests.

Materials and Methods.

Study Design

A methodological study on the formalization and technical description of algorithms for
the differential diagnosis of anemias based on routine laboratory data, and on the approximation
of the temporal dynamics of hematological parameters using a generalized S-function. The
work included four blocks:

1. Mathematical modeling of hemogram parameter trajectories during therapy for iron-
deficiency and B12-deficiency anemias;

2. An algorithm for the diagnosis of anemias not related to iron metabolism, with an
emphasis on normocytic forms;

3. A three-stage laboratory protocol for hereditary microspherocytosis/spherocytosis;

4. A morphological algorithm for primary branching based on red blood cell indices with
calculation of the integral M-pathology index, followed by biochemical clarification.

Equipment and Laboratory Methods

Hematology analyzers Sysmex XE2100 were used for the hemogram panel, and Sysmex
KX-21N for the complete blood count in the microspherocytosis block. Microscopy with
Pappenheimer stain and red blood cell morphometry were performed using the «VideoTest-
Morphology» system, with evaluation of thickness, sphericity, and diameter. Osmotic and
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kinetic tests were carried out, including the glycerol lysis test for membrane stability and
measurement of erythrocyte destruction rate on the Sapphire 400. Flow cytometry was
performed on the FC 500 with measurement of mean fluorescence intensity.

Baseline Parameters
The hemogram panel included HGB, HCT, RBC, RDW, WBC, LYMPF, PLT, MPV,

MCHC, as well as reticulocyte indices: Ret%, Ret, IRF%, LFR%, MFR%, HFR%, RET-Y, Ret-
He. These parameters were used for constructing trajectories in time series modeling, as well
as decision nodes in diagnostic algorithms.

Mathematical Model

The dynamics of hemogram parameters during therapy were described by the generalized
function S = S(x) with the parameters of initial level So, extreme value M, and stabilization
level Sst. Formal-analytical relationships are presented in Formulas (1, 2).

_ 1-G
S=HGe " +8§,,, O
G=D"—-u“+1,a D:ux—a

b—a (2)

Algorithms of Differential Diagnosis

A step-by-step decision-making scheme integrates morphological classification and the
color index with subsequent etiological detailing (Figure 1). The nodes include differentiation
according to normocytic, microcytic, and macrocytic patterns, followed by transition to specific
diagnostic branches.
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Figure 1. Algorithm of differential diagnosis of anemia not related to iron metabolism
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A separate branch (Figure 2) provides for the consideration of nutritional deficiencies,
anemia in chronic kidney disease, hemolytic forms (including autoimmune and hereditary
microspherocytic), enzymopathies (pyruvate kinase deficiency, glucose-6-phosphate
dehydrogenase deficiency), paroxysmal nocturnal hemoglobinuria, aplastic anemia, and
secondary bone marrow processes. The sequence of laboratory specification is determined by
the structure of the scheme, without evaluative characteristics.
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Figure 2. Algorithm of diagnosis of normocytic anemia

Morphological Algorithm and Integral Calculation of M-Pathology

The primary decision on the presence/absence of anemia and the presumed morphotype
is made according to the algorithm (Figure 3) based on the indices HGB, HCT, MCHC, MCH,
MCV, and RBC. The integral indicator MMM is calculated using formula (3) as a weighted
sum of the normalized components mHGB, mHCT, mMCHC, mMCH, mMCYV, and mRBC,
with weights of 0.5, 0.1, 0.1, 0.1, 0.1, and 0.1, respectively. Biochemical refinement is
performed using ferritin thresholds (60/40/20 pg/L) according to Formula (3); for the iron-
deficiency branch, Formula (4) Mida is applied, while for the macrocytic branch, thresholds of
vitamin B12 (400/100 ng/mL) and Formula (5) Mb12 are used.
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Statistical Analysis

Data processing and reproducible calculations were performed in Python using the pandas
library. The operations included importing the source tables, preprocessing (format alignment,
range control), and generating auxiliary visualizations of the feature set structure and the
correlation matrix, without analytical interpretation.

Results. According to Sysmex KX-21N data, in the control group and the main group
(HC), the mean values (+SD) and p-levels for erythrocyte parameters are presented (Table 1).
Hemoglobin was 137.6 = 9.3 g/L versus 118.8 + 32.8 g/L (p=0.07), hematocrit — 0.40 £ 0.02
L/L versus 0.40 = 0.10 (p=0.06), red blood cell count — 4.7 £ 0.2 versus 4.3 + 0.9 x10'?/L
(p=0.09). For indices, MCH was 28.6 + 1.3 versus 27.6 + 2.2 pg (p=0.05), MCHC — 34.7 +
0.9 versus 36.7 = 1.0 g/L (p=0.62), MCV — 83.1 + 1.7 versus 81.7 + 14.6 fL (p=0.71). A
significant difference was observed for RDW: 13.6 & 0.5% in the control group and 17.6 +3.9%
in the HC group (p=0.0001).

Table 1. Erythrocyte parameters in patients with congenital microspherocytic anemia obtained
using the sysmex kx 21n analyzer

Parameter Control group Main group (HC) p-value
Hb, g/l 137.6 £9.3 118.8 +32.8 0.07
Het, 1/1 0.40 £ 0.02 04+0.1 0.06
RBC, x10'%/1 47+0.2 43+0.9 0.09
MCH, pg 286 +1.3 27.6£2.2 0.05
MCHC, g/l 347+0.9 36.7+ 1.0 0.62
MCV, fl 83.1+1.7 81.7+14.6 0.71
RDW, % 13.6£0.5 17.6 +3.9 0.0001

Based on morphometric analysis («VideoTest-Morphology»), in the main group (Table
2) greater thickness of microcytes was observed (Tmer 2.9 £ 0.2 vs. 2.3 £ 0.2 um; p=0.001), as
well as of erythrocytes (Ter 2.6 + 0.3 vs. 2.1 £ 0.2; p=0.005). Lower sphericity indices were
noted both for microcytes (R _mer 2.2 £0.2 vs. 2.8 £ 0.2; p=0.003) and for erythrocytes overall
(R er2.3+0.1vs.3.7+0.3; p=0.005); and a smaller mean erythrocyte diameter (Der 6.6 = 0.2
vs. 7.5 £ 0.2 um; p=0.005). The size distribution was shifted towards microcytosis: the
proportion of microcytes was 68.7 £ 16.9% vs. 12.6 = 6.7% (p=0.005), with a decrease in the
proportion of normocytes 30.4 + 16.5% vs. 72.9 + 7.3% (p=0.005) and macrocytes 1.9 + 1.2%
vs. 14.5 £ 11.8% (p=0.005).

Table 2. Values of erythrocyte indices obtained using the hardware-software complex
«videotest-morphology»

Researching parameters Control group Main group (HC) | p-value
Thickness = of erythrocytes  of 23402 2.9+0.2 0.001
microcytes (Tmer), microns
Thickness of erythrocytes (Ter) 2.1+0.2 2.6+0.3 0.005
Erythrocyte sphericity index of 28402 29402 0.003
microcytes (R mer)

Erythrocyte sphericity index (Rer) 3.7+£0.3 2.3+£0.1 0.005
flg}é‘;l)lrocyte average diameter 75400 6.6+ 00 0.005
Microcyte content (% micr.) 12.6 £ 6.7 68.7+16.9 0.005
Normocyte content (% norm.) 729+73 304+16.5 0.005
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Researching parameters Control group Main group (HC) | p-value
Macrocyte content (% macr.) 145+11.8 1.9+1.2 0.005

Threshold zones for classifying the degree of pathology (Table 3) based on six parameters
(HGB, HCT, MCH, MCHC, MCV, RBC): zone PO (normal/absence of morphotype), zone P1.0
(confirmation), and intermediate intervals “P by formula” with normalizing expressions. For
the lower boundary intervals, the formulas are defined as follows: (125—x)/(125—-115) for HGB
115-125 g/L; (0.38—x)/(0.38—0.30) for HCT 0.30-0.38; (32—x)/(32—28) for MCHC 28-32
g/dL; (27—x)/(27-18.5) for MCH 18.5-27 pg; (80—x)/(80—64) for MCV 64-80 fL;
(4.0—x)/(4.0-3.5) for RBC 3.5-4.0x10"%/L. For the upper boundary zones, the formulas are
specified as (x—34)/(36.4—34) for MCHC 34-36.4 g/dL and (x—95)/(129-95) for MCV 95-129
fL. The notation x corresponds to the individual patient value.

Table 3. Calculating pathology degree by results of patient

MCHC, RBC,
Parameters | HGB, g/l HCT MCH, pg o/dl MCYV, fl x1012/1
PO >125 >0,38 27-34 >32 80-95 >4.0
<18,5 <64
P1.0 <115 <0,30 >36.4 <28 129 <3,5
P by formula 125-115 0,38-0,30 27-18,5 32-28 80-64 4,0-3,5
125 —x 0.38 —x 32 —x 27 — x 80 — x 4.0 —x
Formula
125—-115/0.38—-0.30 32—28 | 27—18.5| 80— 64 40— 3.5
P by formula 34-36,4 95-129
x — 34 x — 95
Formula - = - =
36.4 — 34 129 — 95

The matrix of pairwise correlations (Figure 4) between hematological parameters and
reticulocyte indices reflected the direction and relative strength of associations between the
variables.
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Figure 4. Correlation analysis results.

Discussion. The proposed combination of «routine parameter algorithms+treatment
dynamics model» addresses a common problem in the initial diagnosis of anemia, where
simplified rules based on MCV/RDW, ferritin, and vitamin B12 dominate in practice [13].

The addition of reticulocyte indices (Ret-He, RET-Y, IRF, LFR/MFR/HFR) and
formalized dynamics is intended to increase diagnostic certainty at an early stage and reduce
the need for confirmatory testing [14, 15].

Probably, the strength of this approach is its reliance on existing data sources; its
weakness is the lack of formally calculated metrics for accuracy, calibration, and clinical utility,
which currently limits comparability with published algorithms.

76



BECTHUK KASHMY Ne3 (74) — 2025

ISSN 2524 - 0684 e-ISSN 2524 - 0692

Modeling the response to therapy using a generalized S-function potentially allows for
faster differentiation of iron deficiency and B12 deficiency anemia along the Ret-He/RET-
Y/IRF trajectories within 7—14 days [16].

This information is lost in static rules. The fact that fitting and validation metrics
(approximation error, robustness to initial conditions) were not provided in the sources leaves
open the question of the model's reproducibility in independent cohorts. This assumption
requires prospective testing.

The minimum diagnostic set appears reasonable: in addition to the basic CBC indices, it
is worth adding at least Ret-He and one immature reticulocyte indicator (e.g., IRF). Given the
heterogeneity of laboratory equipment, two configurations are appropriate: an "extended" one
for the Sysmex XE-2100 and a «light» one for the KX-21N. A formal cost-accuracy analysis is
needed here: to what extent does the increase in accuracy justify additional indices and
reconfiguration of the LIS [17].

In normocytic and mixed segments, the accuracy of most rules typically decreases due to
overlapping phenotypes and the influence of inflammation. Including reticulocyte indicators
can compensate for some of this loss, especially with elevated CRP, but without stratified
sensitivity/specificity estimates by subgroups (age, gender, concomitant iron/B12 therapy at
entry), the conclusion remains tentative. I would use adaptive thresholds with local
recalibration.

The presented differences in morphometry (increased thickness, decreased diameter,
increased proportion of microcytes, and changes in sphericity indices at p<0.005 in all
comparisons) confirm the biological validity of the parameters. However, this approach should
be compared with reference methods (EMA binding, osmotic fragility test) in terms of
sensitivity, specificity, and logistics; without such a benchmark, it is difficult to assess the true
clinical value [18].

Transferability of solutions between platforms requires separate calibration and
preanalytical control. Even with identical index nomenclature, differences in calculation
algorithms and analyzer settings lead to threshold shifts. Cross-validation and local
customization of rules for specific equipment are recommended.

The robustness of the conclusions has not yet been demonstrated: there are no sensitive
assays with alternative WHO thresholds, outlier processing (winsorization), different strategies
for handling missing values, or stratification by inflammation. Without reporting AUC,
sensitivity/specificity, PPV/NPYV, calibration slope, and Brier score, as well as decision-curve
analysis, it is difficult to compare the benefits of algorithms with existing diagnostic pathways.

Potential clinical and organizational benefits include reduced time to correct diagnosis, a
reduction in unnecessary confirmatory tests, and prioritization of rare diseases for in-depth
evaluation. This assumption should be confirmed by a prospective time-to-decision assessment
and cost modeling, considering the cost of additional indices and upgrades.

Study limitations

A retrospective design, a single-temporal cross-section (September—December 2020), a
size of 364 records after preprocessing, incomplete biomarker coverage (not all patients have
ferritin, B12, or CRP), and a lack of formal accuracy and calibration metrics. These factors may
overstate optimism and limit external validity.

Conclusion. The software-based implementation of mathematical methods and medical
diagnostic algorithms has the potential to reduce common diagnostic errors and lower the
proportion of undiagnosed anemia cases. The present study includes the development and
presentation of several diagnostic tools: a universal algorithm for the diagnosis of all anemia
types, an algorithm for morphological classification, an algorithm for diagnosing normocytic
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anemia, and an algorithm for anemia diagnosis based on the criteria established by the World
Health Organization.
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3EPTXAHAJIBIK MOJIIMETTEP HET'I3IHAE TU®P®EPEHIITUAJIIbI
JNATHOCTUKAHBIH MATEMATHUKAJIBIK OJICTEPI MEH MEJUTINHAJIBIK
AJITOPUTMJEPIH 3EPTTEY

U.M.YBAJIMEBA !, ®.C. AMEHOBA 2, A.C.MYKATAM %, A.Ill. BYKYHOBA 2,
b. KOPIMKBI3HI 2

! «J1. Cepix6aes atbiagars 1Isirbic KazakcTan TexHukansik yausepcuteTin KeAK, Ockemen,
Kazakcran
2 «A-Menaukan» XXIIC, Anmartsl, Kazakcran

Tyiingeme

Kipicnme. Anemuss reMornoOWH JACHTEWIHIH TOMEHJCYIMEH CHIATTaNAaThIH, Oipak
ATHOJIOTUACHI MEH MOp(dostorusicel OOMBIHIIA SPTYpil OONBIN KEJETIH TeTeporeH i aypyap
TOOBIHA KaTaabl. PyTHHIII TeMaTOJOTHUSIIBIK aHATN3aTOPJIap YaKbITKa OaiIaHBICTHl ©3TepPEeTiH
ayKpIMIIBI cUTHaNap Oepeni, amaiina onap auddepeHnranibl AUarHOCTUKAAA KETKLUTIKTI
KOJITaHbUIMAMIBI.

Makcatbl. KomkeTiMai 3epTXaHalbIK KOPCETKIIITep HEri3iHAe aHEeMUSHBIH HETi3ri
TYpPJEpIH aXbIpaTyFa apHajJfaH MAaTeMaTUKaJbIK MOJENBICP MEH epekere/aqropuTmre
HETI3JENTeH JMICTEP/l 93ipyiey KOHE KIMHUKAIBIK TOKIpHOEre eHTi3yIiH BIKTHMAJ >KOJBIH
KOpCeTy.

Marepunangap men aaicrep. Sysmex XE-2100 xone KX-21N aHanuzaTopiapblHbIH
nepekrepi mamanansuinel: HGB, HCT, RBC, MCV, MCH, MCHC, RDW, PLT, WBC,
coHnai-ak perukynouut uaaekcrepi (Ret%, Ret, IRF%, LFR%, MFR%, HFR%, RET-Y, Ret-
He). Temip TammbuibiFbl koHe B12 BUTaMHMHI TaNmIbUIBIFBl aHEMUSJIAPBIHIAFBL EMICY
TUHAMHUKACKHI JKalNIblUIaHFaH S-QyHKOHS apKbpUIbl MOAENbISHAl. beliMaeny MmeTpuxanapsl
OacTamkbl Jepekke3nepae kepceriuiMmereH. JuddepeHnuanapl AHArHOCTUKA alITOPUTMI
HOopMoLuTapnbl skoHe Oacka Typnepin JJICY mekrepi, ¢epputun men B12 ButammHi
JIEHTeiIepiHe CyHeHe OTHIPBINT KaMThIJIBI.

Hotuxenep. Mukpocdeponuto3deH xypriziares 3eprreyze 41 naykac kapanasl (17 ep
anam, 24 oiien), xxacel 23—61 »xac apaneiFbiHaa. bakeimay ToobsiHma RDW — 13,6+0,5%, an
Heri3ri Tonta — 17,6+3,9% (p=0,0001). MHUKPOIPUTPOLIUT KANBIHABIFBI — THiciHIIE 2,340,2
MKM sxoHE 2,9+0,2 Mxm (p=0,001). OpTtama >puTpouuT KanbIHABIFB — 2,1+0,2 MKM jKoHE
2,6+0,3 mxMm (p=0,005). MukposxacymanapasiH cepukanbik uHaekci — 2,8+0,2 xone 2,2+0,2
(p=0,003). Dputporurrepaid cdepukanslik uHAekci — 3,7+0,3 xome 2,3+0,1 (p=0,005).
Oprama sputponut quamerpi — 7,5+0,2 MM xone 6,6+0,2 Mxm (p=0,005). MukpouuTtTepain
yneci — 12,6+6,7% xone 68,7+16,9% (p=0,005). Hopmorutrep — 72,9+7,3% xone 30,4+16,5
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% (p=0,005). Makpouutrep — 14,5£11,8% xone 1,9£1,2% (p=0,005). PerpocnexTunTi
KOJDKETIMII aepektep KubHTHIFbIHAA 400 kxa306anbiH 364-1 (91%) maiiganaHbUIabl, COHBIH
imriage 11-1 TeMaToIoTUsITBIK KOPCETKIIIEH 00T TBI.

KopsiThiHAbl. KomkeTiMIi 3epTXaHalbIK JEpEeKTepre HEri3feireH MOJEibIey MEH
AITOPUTMAIK  omicTepAl  OipikTipy aHeMusHbIH — AuddepeHnnanapl  TUarHOCTHKACHIH
KYpBUIBIMJIAyFa JKOHE pacTaylllbl 3epTTeysiepi OachIMABIKICH TaHJAayFa MYMKIHAIK Oeperi.
Y ChIHBUIFAH TOCUIAI KOJIAHBICTAFBl aHAIM3ATOpJIap/ia iCKe achIpyFa >KOHE OaraapiiaMalibIK
KaMTaMachI3 €TyTe eHTi3yre 00Iabl.

Tyitinai ce3mep: amemus, auddepeHUaNABl IUArHO3, HOPMOIUTTIK aHEMUS,
TEMIPTAMIIBUIBIK, B12 1opyMeHi TalIbUIBIFBI, TYKBIM KyallalThIH CHEPOIIUTO3.

HCCJIEJOBAHUE MATEMATHYECKHUX METOJ0B U MEJUITAHCKUX
AJI'OPUTMOB JU®PEPEHIIMAJIBHOU TUAT'HOCTUKH HA OCHOBE
JIABOPATOPHBIX JAHHBIX

U.M.YBAJIMEBA !, ®.C. AMEHOBA 2, A.C.MYKATAM %, A.Ill. BYKYHOBA 2,
b. KOPIMKBI3HI 2

'HAO «Bocrouno-Kasaxcranckuii Texnuueckuii ynupepcuter um. JI. Cepuxbaepay,
VYcerp-Kamenoropcek, Kazaxcran
2 TOO «A-Menukany, AnMarsl, Kazaxcran

AHHOTANUA

BBenenue. AHeMus TIpEACTAaBISIET COOOW TETEPOTCHHYIO TPYyMIy HapylIeHUH,
00BeAMHEHHBIX CHIKEHHEM YPOBHS TE€MOTJIOOWHA, HO Pa3IUYAIONIMXCS 1O STHOJIOTUU U
Moponoruu. PyTHHHBIE TeMaTOIOTHYECKHEe aHAIU3aTOPbl TeHEPUPYIOT OoraThie, BpeMEHHbBIE
CUTHAJIBI, KOTOPBIC OCTAIOTCS HEJOCTATOYHO WCIOJNb3yeMbIMH Ul U depeHmanbsHoi
JTUarHOCTHKHU.

Henb. @®opmanu3oBaTh U NPOTECTUPOBATH  MATEMAaTUYECKUE  MOJEIU U
AITOPUTMUYECKHE/TIPAaBUI-OPUEHTUPOBAHHBIE pPa0OYUe CXEMBbl, MO3BOJIAIOIINE pPAa3IUyaTh
OCHOBHBIC THUIIBI AaHEMUU Ha OCHOBE PYTHHHBIX JIAOOPATOPHBIX TAaHHBIX, a TAK)KE HAMETUTh
MPAKTUYECKUI TyTh KIMHUYECKOU pean3alri.

Matepuanbl u MeToabl. [IpoaHanu3upoBaHbl PyTHHHBIE TEMOTPAMMBbI, BHITIOJTHCHHBIE
Ha Sysmex XE-2100 u KX-21IN, ¢ nokazarensmu HGB, HCT, RBC, MCV, MCH, MCHC,
RDW, PLT, WBC u perukynouutapusiMu ungexkcamu Ret%, Ret, IRF%, LFR%, MFR%,
HFR%, RET-Y, Ret-He. lunamuka nedenus xene3oaepuutaoit u B12-ngedunutaoit anemMmun
MOJIEIUPOBANIACH C UCTOIb30BaHUEM 0000MEHHON S-pyHKIMUA. METpUKH anmnpoKCUMAIUH B
UCTOYHUKAX HE TMPUBOAUINCH. Anroputmudeckas auddepeHnnanbHas IUarHOCTHKA
OXBaThIBaJIa HOPMOIIUTAPHBIC U ApyTHe GOPMBI ¢ UCTIONBb30BaHHeM oporoB BO3, dheppurnna
u BUTamMuHa B12.

Pe3yabTaThl. B nccinenoBanuu Mukpocgeporuro3a osuu oocnenoBanb 41 manuent (17
MY>KYMH U 24 *eHIIUHBI) B Bo3pacte oT 23 10 61 roga. RDW coctasisn 13,6+0,5% B koHTpOJIE
u 17,6£3,9% B ocHoBHOI rpynne (p=0,0001). TonmmuHa MHKPO’PUTPOLUTOB COCTAaBHIIA
2,34+0,2 mxM B kKoHTpoJsie u 2,9+0,2 Mkm B ocHOoBHO# rpyrmme (p=0,001). Cpennsisi TonmuHa
sputporMToB cocraBmia 2,1+0,2 mxm u 2,6+0,3 mxm (p=0,005). Unaexkc cdepuunoctu
MHUKpPOIUTOB ObLT paBeH 2,8+0,2 u 2,24+0,2 (p=0,003). Maaekc chepuaHOCTH SIPUTPOITUTOB —
3,7£0,3 u 2,3+0,1 (p=0,005). Cpeanuit tuamerp 3puTpounutoB — 7,5+0,2 Mkm u 6,6+0,2 MKM
(p=0,005). Honst mukpouuToB coctaBuina 12,6+6,7% u 68,7+16,9% (p=0,005). Hopmoruts! —
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72,9+7,3% u 30,4+£16,5% (p=0,005). Makporutel — 14,5+11,8% u 1,9+1,2% (p=0,005). B
PETPOCIIEKTUBHOM PYTHHHOM Habope NaHHBIX Obu1o coxpaneHo 364 u3 400 3anuceit (91%) c
11 remMaToIOrHYeCKUMH ITOKA3aTEIISIMH.

3akaovyenue. KoMOWHUPOBAaHHBIM TMOJIXOJA, OCHOBAHHBIH HA MOJCIHPOBAHUU U
AITOPUTMUYECKUX CXEMaX C MCIOJIb30BAHUEM PYTHHHBIX JJAOOPATOPHBIX JAHHBIX, TTO3BOJISET
CTPYKTYypUpOBaTh Au(depeHInanbHy0 JUATHOCTUKY AaHEMUI M PACCTABISTh IIPUOPUTETHI IS
MOJTBEPXKIAIONIUX TECTOB. JIaHHBIA MOIXOJ MOXET OBITh PEaTU30BaH Ha CYIIECTBYIOIIUX
aHAJIM3aTOPax | JIETKO aJaiTUPOBAH K MPOrPaMMHOMY BHEIPEHUIO.

KiaroueBble ciaoBa: aHemus, audQepeHIHaTbHas JTUArHOCTHKA, HOPMOIIMTApHAs
aHemus, xxene3onedunut, B12-nedunur, HacneacTBEHHBIN CHEPOITUTO3.
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