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Llenb: n3yyeHue CBA3M MEXAY U3MEHEHUAMM rasoBoro coctasa Kposu u OB/l y aeteit ¢ HIA.

Matepuan u metogbl: o6cnenoBaHo 48 geteit ¢ HI'A, rocnuTanM3MpoBaHHbIX B OTAENEHUM LETCKOW reMaTonorMn HaumoHanbHOTro MeaULMHCKOro
ueHTpa Pecny6aunkn TagskmnkuctaH «Lndobaxw» (HML, PT). BoabHble 6biav pacnpedeneHbl Ha 3 rpynnbl, UCXOAA M3 cTeneHn aHemuu: | rpynna — 18
(37,5%) nauuneHToB ¢ HI'A nérkoii dopmbl, Il rpynna — 20 (41,7%) peteit ¢ HTA cpegHeit Taxectv v I rpynna — 10 (20,8%) 601bHbIX ¢ HIA Taxkénom
cTeneHu. 340p0oBble AETH, CXOXKME MO Moy M BO3pacTy C UccaesyembimMu 601bHbIMK B KonnyecTse 20 YeNOBEK COCTaBM/IM KOHTPOJIbHYIO rpynny. Bcem
naumeHTam ¢ HFA npoBoAWAWCH UCCNef0BaHMA ra3oB Kposu 1 @B/,

Pe3ynbTathl: NPy CONOCTaBAEHUM 3HAYEHMIt NOKa3aTene KUCA0THO-0CHOBHOro coctosaHua (KOC) kposw (pH — 7,35 [7,35; 7,37], pCO,-39,4 [37,4;
40,6], HCO,-- 22,8 [22,1; 23,6]) y meTeit ¢ HIA nérkoii cTeneHun no CPaBHEHMIO C aHANOTUYHBIMM NOKa3aTeN MU KOHTPObHOM rpynnbl (pH — 7,36
[7,35;7,36], pCO, - 36,0 [35,3; 37,1], HCO5- - 24,8 [23,9; 24,5]) nonyyeHa CTaTUCTMHECKM HE3HAUMMAn PasHMLA, HO MO CPaBHEHMIO C aHeMMen
cpeaHen cte-nenm Taxectm (pH —7,32 [7,31; 7,33], pCO, — 42,6 [41,8; 46,0], HCOs-- 17,3 [17,0; 17,7]) n Txénoii ctenenm (pH - 7,28 [7,27; 7,29],
pCO, - 51,3 [50,3; 51,7], HCO5- - 15,5 [14,8; 16,3]) pasHuua okasanach CTaTUCTUYECKN 3HAUMMOIA. pu cpaBHeHNM cnnporpaduyecknx nokasateneil
(06bEM dopcupo-BaHHoro Bbigoxa 3a 1 cekyHay (OPB, ), nHaexc TuddHo (UT) n opcnpoBaHHan M3HEHHaA EMKOCTb NETKMX (PXKEN)) y 6onbHbIX €
aHemuei cpeaHeit crenenn Taxectn (OPB, - 79,5 [79,5; 81,0], uHaekc TuddHo (UT) - 75,7 [74,9; 77,3], OWKEN - 78,4 [77,8; 80,6]) n TAxénoii
ctenenn (O®B, - 67,6 [66,8; 68,2], UT — 83,0 [83,8; 84,6], DWKEN — 66,0 [65,8; 68,2]) CO CXOKMMM NOKa3aTENAMM AETel C aHeMMel NErKo cTeneHu
(OdJB1 -82,3[81,7; 83,8], UT — 75,8 [74,9; 76,8], PIKEN — 85,3 [84,2; 85,6]) 1 KOHTPONLHOIA rPYNMOIA (OdJB1 —86,9 [85,5; 88,3], UT - 75,2 [74,8; 75,9],
OEN - 85,4 [84,5; 86,3]) NONyYeHbI CTATUCTUYECKM 3HAUUMbIE OTIMUMA.

3aKnloUueHue: pesynbTaTbl UCCeA0BaHNUA BbIABUAN BbipaXeHHble n3meHeHna KOC KpOBM U HapyLUEHWA BEHTUAALUMOHHON GYHKLMM NEMKNUX Y AeTel ¢
TAXKENon popmoit HTA.

KnioueBble cnoBa: HacsedcmeeHHble 2eMoAUMUYECKUE QHEMUU, hyHKUUA BHeWHe20 ObIXAHUSA, 2UMOKCUS, ayudo3.

Ona untuposauua: Mcmomnnos KM, XyceHosa MC. CocToaHMe GyHKLWN BHELIHErO AblXaHUA 1 ra30BOr0 COCTaBa KPOBM Y AeTeli C HacNeACTBEHHbIMU remo-
NINTUYECKMMM aHeMUAMU. BecmHuk AsuyeHHsl. 2024;26(3):378-86. https://doi.org/10.25005/2074-0581-2024-26-3-378-386
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Objective: Investigation of the connection between the changes of the blood gas composition and external respiration (ER) disorders in children with
hereditary hemolytic anemia (HHA).

Methods: Forty-eight children with HHA hospitalized in the Pediatric Hematology Department of the National Medical Center of the Republic of
Tajikistan “Shifobakhsh” (NMCRT) were examined. The patients were divided into three groups based on the severity of anemia: group 1 — 18 (37.5%)
children with mild HHA, group 2 — 20 (41.7%) children with moderate HHA and group 3 — 10 (20.8%) children with severe HHA. The control group
included 20 healthy children of comparable age and gender distribution. All patients with HHA underwent blood gas analysis and ER tests.

Results: There was no significant difference the blood acid-base status (ABS) between the children of the control and mild HHA groups: (pH — 7.36
[7.35;7.36], pCO, - 36.0 [35.3; 37.1], HCO;--24.8 [23.9; 24.5]) vs. (pH — 7.35 [7.35; 7.37], pCO, — 39.4 [37.4; 40.6], HCO4-- 22.8 [22.1; 23.6])
respectively. These parameters in children with moderate and severe HHA (pH —7.32 [7.31; 7.33], pCO, — 42.6 [41.8; 46.0], HCO;-- 17.3 [17.0;
17.7]) and (pH - 7.28 [7.27; 7.29], pCO, — 51.3 [50.3; 51.7], HCO5- - 15.5 [14.8; 16.3]) respectively, were significantly different from the control
group. Spirographic parameters in patients with moderate (Forced Expiratory Volume (FEV,) - 79.5 [79.5; 81.0], Tiffeneau index (TI) - 75.7 [74.9;
77.3], Forced Vital Capacity (FVC) — 78.4 [77.8; 80.6])} and severe anemia (FEV; — 67.6 [66.8; 68.2], IT — 83.0 [83.8; 84.6], FVC - 66.0 [65.8; 68.2])
were significantly different from those with mild anemia (FEV, —82.3 [81.7; 83.8], TI - 75.8 [74.9; 76.8], FVC - 85.3 [84.2; 85.6]) and the control
group (FEV, —86.9 [85.5; 88.3], IT—75.2 [74.8; 75.9], FVC - 85.4 [84.5; 86.3]).

Conclusion: The results of the study revealed pronounced changes in blood ABS and pulmonary ventilation disorder in children with a severe form of HHA.
Keywords: Hereditary hemolytic anemia, external respiration, hypoxia, acidosis.
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BBEOEHUE

[emonuTUYECKne aHEeMUW CBA3bIBAET OBOLUMIA STMONATOrEeHETH-
YECKMI MPU3HAK, XapPaKTEPU3YIOWMICA PaHHMM pacnaflom 3puUTpo-
LIMTOB, @ TaKXKe YKOPOUEHUEM [J/IMTENIbHOCTU UX CyLLEeCTBOBAHMA (B
HopMme OHa cocTasnseT 100-120 aHeit). Pa3nnyaioT HacneacTBEHHble
1 NPUOBPETEHHDBIE TEMONUTUYECKME aHEMMM, CBA3AHHbIE U HE CBA3AH-
Hble ¢ fedeKkTom B apuTpoumTax. COrnacHO NOCAeAHUM CBEAEHUAM,
npnbaunsutensHo 80% cny4aes reMoUTUYECKMX aHEMUIA, COCTaBNAOT
HIA [1]. CnesyeT OTMETUTb, YTO CTabULHOCTb 3PUTPOLMTA K BAUAHK-
AM BHYTPEHHEN Ccpesbl OpraHM3Ma AETEPMUHMPOBAHO CTPYKTYPHbIM
cTpoernem dochonnnuaHo-6enkosort membpaHbl, depmeHTaTUB-
HbIM COCTaBOM, HOPMaJIbHbIM reMOrNOBUHOM, U, Ucxoas K3 atoro, HIA
[eNAT Ha TpU BMZa: MembpaHonatuum, pepmeHTonaTm U remornobu-
HonmaTuu [2, 3].

MmeeTca pag HayuHblx paboT no uccnegosaHuto KOC Kposwu
NpU TMNOKCMYECKOM rMnoKeun. Mo aaHHbIM Kyuepbaesa AA (2017),
nccnesosaHne KOC v ra3oBoro coctaBa KpoBwW Y AETEN C Kenesoae-
GULMTHOM aHEMME CpesHeN TAKECTM B Pa3/IMUHbIX BbICOTHbIX 30HaX
MOKa3ano, YTo pH KPOBM MEHAETCA MpU U3MEHEHUU aTMOCHEPHOro
fasnenun [4]. CornacHo cBegenuam Elsayh Khi et al (2014) mHorve
OC/I0KHEHUA TaNacCeMmMn y AeTei 06bACHAITCA PAa3BUTUEM TMMOKCUM
N OKMCAUTENBbHOTO cTpecca [5].

Wccneposanne KOC KpoBu ABAAETCA BarKHEMLIMM NOKa3aTeNem
rOMEOCTa3a BHYTPEHHe cpeapl OpraHM3ma, Tak Kak npu casurax pH
KPOBW B/IEBO MM BNPABO B KAETKaX HapyLaeTcA GYHKLMA MHOXKECTBA
bepmeHTOB, 3TO, B CBOIO O4Yepesb, MPUBOAUT K YMEHbLUEHUIO Bblpa-
60TKM ageHo3nHTpudocdata (ATO) 1, COOTBETCTBEHHO, K Pa3BUTHIO
JedrumnTta aHeprun B KneTkax opraHusma [6]. CornacHo cBeaeHUAM
HauuoHanbHoro Kommteta KnuHuyecknx JlabopatopHbix CTaH4apToB
NCCLS (B HacToswee Bpema CLSI, MHCTUTYT KnnHMYecKknx nabopatop-
HbIx cTaHaapTos CLUA) pesynbtatbl uccneposanus KOC asnstoTcs 3Ha-
YUMBIMM A1 TOTO, YTOBbI OLLEHWTb COCTOAHKE B0NbHOIO M NoaobpaTh
COOTBETCTBYHOLLYIO Tepanuto [7]. MaTodusnonormyeckme uccnenosa-
HWS pAga aBTOPOB CBUAETENLCTBYIOT O TOM, YTo 6anaHc KOC Kposu
noaAepKnBaeTca pabotoit bydepHbix cuctem opraHusma (6mkapbo-
HaTHoOW, docdaTHOM, NPOTEMHOBOM M remornobuHOBOM), U, Kpome
TOrO, y4acTUEM HEKOTOPbIX OPraHOB, B OCHOBHOM NIEFKMUX U Nouyek [8].

OfHOM U3 MOLLHbBIX BydepHbIX CUCTEM OpraHU3ma ABAETCA re-
MOrn061HOBbIV Bydep, Tak Kak NPeBOCXOAUT cucTemy besKoBoro by-
depa nnasmbl KPOBM B 6 pas U MOXKET HAXOAWTLCA B BUAE ABYX Gopm
(okmcneHHoro HbO,, KoTopbIii BEAET ceba KaK KMCIO0Ta, M BOCCTaHOB-
neHHoro HHb — Kak ocHosaHue) [9]. M3BecTHO, 4To reMornobuH coe-
[OVHAET KUCN0POA, B Kanuaaapax NErkux, TPaHCMopTMpyeT v [OCTaB-
NAIET €ro TKaHAM B ONTUMasbHbIX Koandyectsax [10]. dubpunnspHole
6e/IKN MHTePCTULMA NETOYHOM TKaHM 0bBecneymBaloT yCTOMYMBOCTD
KapKaca NErkux, UX 31acTUYHOCTb U PACTANKUMOCTb, GopMUpPYs, Tem
CaMbIM, ONTUMAJIbHbIE YCNOBMA ANA ra3006meHa B NErkux. Ucxoas
13 BbILIEN3NNONKEHHOTO, NPU YMEHBLUEHUM KOIMYECTBA remorniobunHa
B KPOBM, YTO XapaKTepHo ans HIA, cnesyet oxuaaTb U3MEHEHWN na-
pameTpoB KOC KpoBK. A TaK KaK IErKMe TaKKe y4acTBYIOT B perynauum
KOC KpoBM, TO MOTYT U3MEHATLCA M NoKasaTenn GB/,.

LLENb UCCNEQOBAHUA

M3yueHune CBA3N MeXay M3MEHEeHNAMM ra30BOro CoCTaBa KPoBK
n ®BL y peteii ¢ HIA.

MATEPUAN U METOAbI

06cnenoBaHo 48 peteit ¢ HIA, rocnuTtannanpoBaHHbIX B oTAeNe-
HUK geTckor rematonorn HML, PT «Lndobaxw». MauneHtam 6biio

INTRODUCTION

Hemolytic anemias are characterized by the early destruc-
tion of red blood cells (RBC), as well as a shortening of their life
span, which usually comprises 100-120 days. There are hered-
itary and acquired hemolytic anemias, which are associated or
not associated with abnormalities of RBC. According to recent re-
ports, approximately 80% of cases of hemolytic anemia are HHA
[1]. It should be noted that the resistance of the erythrocyte to
the factors of the body’s internal environment is determined by
the structure of the phospholipid-protein membrane, enzymatic
composition, normal hemoglobin, and, based on this, HHA is di-
vided into three types: membranopathy, enzymopathy, and he-
moglobinopathies [2, 3].

Some research works on blood ABS during hypoxic hypox-
ia. According to Kucherbaev AA (2017), a study of ABS and blood
gas composition in children with moderate iron deficiency ane-
mia in various altitude zones showed that blood pH changes with
changes in atmospheric pressure [4]. According to Elsayh Khl et
al (2014), many complications of thalassemia in children are ex-
plained by the development of hypoxia and oxidative stress [5].

The blood ABS is the most critical indicator of homeosta-
sis, since when the pH of the blood shifts to the left or right, the
function of many cell enzymes is disrupted, which, in turn, leads
to a decreased production of adenosine triphosphate (ATP) and,
accordingly, to energy deficiency in the cells [6]. According to
the National Committee of Clinical Laboratory Standards NCCLS
(currently CLSI, Clinical Laboratory Standards Institute of the Unit-
ed States), ABS analysis is important for the assessment of the
patient’s condition and prescription of appropriate therapy [7].
Pathophysiological studies by several authors indicate that the
blood ABS balance is maintained by the body’s buffer systems (bi-
carbonate, phosphate, protein, and hemoglobin) and, in addition,
by the function of some organs, particularly the lungs and kidneys
[8].

One of the body’s powerful buffer systems is the hemoglo-
bin buffer, as it is six times superior to the protein buffer system
of the blood plasma and can be found in two forms: an oxidized
form (HbO,), which acts as an acid, and a reduced one (HHb),
which acts as a base) [9]. It is known that hemoglobin binds oxy-
gen in the lung capillaries and transports and delivers it to tissues
in optimal quantities [10]. Fibrillar proteins of the interstitial tis-
sue in the lungs ensure the stability of their scaffold, elasticity,
and extensibility, thereby forming optimal conditions for gas ex-
change in the lungs. Based on the above, it should be expected
that a low hemoglobin level in the blood, which is typical for HHA,
may change the blood ABS status. Since the lungs also regulate
blood ABS, respiratory function may also be affected.

PURPOSE OF THE STUDY

Investigation of the connection between the changes of the
blood gas composition and the ER disorders in children with HHA.

METHODS

Forty-eight children with HHA hospitalized in the Pediatric
Hematology Department of the NMCRT “Shifobakhsh” were ex-
amined. The patients were 7 to 15 years old, with 20 girls (41.7%)
and 28 boys (58.3%). Depending on the severity of anemia (ac-
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ot 7 po 15 ner. U3 48 peteit ¢ HIA gesouek 6bino 20 (41,7%), a manb-
YymKoB — 28 (58,3%). B 3aBUCHMOCTM OT CTEMNEHM TAMKECTM aHEMUM (MO
knaccuoukaumm BO3 nérkas creneHb — remornobud — 110-90 r/n,
spuTpoLmMThI — 3,5-3,0x10%/5; cpeaHas cTeneHb — remoriobuH — 90-
70 r/n, sputpouunTsl — 3,0-2,5x10/n; TAKENAA CTENEHb — remMornobuH
— meHee 70 r/n, aputpounTbl — MmeHee 2,5x10%?/n), 6osbHble 6blau
pasgeneHbl Ha 3 rpynnbl: | rpynna — 18 (37,5%) nauueHnTos ¢ HIA nér-
Kot dopmbl, Il rpynna — 20 (41,7%) aeteit ¢ HIA cpegHeit Taxkectu u 1
rpynna— 10 (20,8%) 6onbHbIx ¢ HTA TAxénoit ctenenu (puc. 1). 3gopo-
Bble AETH, CXOXKME NO MOy 1 BO3PACTY C UccneayeMbiMn 60NbHbIMK, B
Konuyectae 20 4eN0BEK COCTAaBUAM KOHTPOJIbHYIO rpynny.

C nomouwpbto annapata «Convergys liquical» (Convergent
Technologies, Germany), onpepensnocb napuvanbHoe AaBieHue
ra3oB apTepuann3nMpoBaHHON KanuaNsApHOM Kposu B flabopaTtopuu
HML, PT «ndpobaxwu».

®B[, uccnefosanacb MeTogoM cnnporpadum Ha annapate «Me-
TaTecT-1» (Kuesckoe M0 3A0 «Mepannapatypa», YKpanHa) B KabuHe-
Te GYHKLUMOHaNbHOW anarHoctvku MY HML, PT «Lndobaxwu».

MccnepoBaHuve 6bi10 ogobpeHo Komuccueit no aTuke TagsKuk-
CKOro roCyAapCTBEHHOTO MeAMUMHCKOTO YHMBEpCUTETA MM. Abyanu
n6HM CuHo (npoTokon Ne 59 ot 27 pekabpsa 2021 r.).

[na CTaTUCTMUYECKOTO aHanu3a pPes3ynbTaToB WCCIeA0BaHUA
MCMoMb30Banach MeamaHa (Me) ¢ HUXKHUM M BEPXHUM KBapTUAAMMU
([25q; 75q]). Ana cpaBHEHWS BCeX rpynn mexay coboi npumeHsncs
HenapaMeTPUYECKMI KpuTepuit Kpyckana-Yonnnuca, u npu OTKNOHe-
HUW HYNIEBOM TMMOTE3bl NPOBOAM/ICA NOMAPHbIN post-hoc aHanu3 no
Kputeputo MaHHa-YUTHW. Pasnnumnsa cuutanmncb CTaTUCTUHECKM 3HAUM-
MbIMmu npu p<0,05.

PE3YNbLTATbI U UX OBCYXOEHUE

AHann3 aHAMHECTUYECKUX CBEAEHUI Y NaumeHTos ¢ HIA noka-
3a/, yto 30 (62,5%) 60NbHbIX bbIIU OT 61M3KOPOACTBEHHBIX OPAKOB,
y 13 (27,1%) peteit poactBeHHUKM umenn HIA. Y 5 (10,4%) Habato-
ZlaemblIx 60/IbHbIX CEMENHbIM aHaAMHEe3 He BbISBWU Ha/IMuKA JaHHOTO
3ab0/1eBaHMA, YTO MOXKET ObITb PE3YNLTAaTOM CNOHTAaHHON MyTaLWK B
nepvoa BHyTPUYTPOBHOTO Pa3BUTHA. B COOTBETCTBMM C UCCIEA0BAHN-
AMM pAga aBTOPOB, HapsAAy C reorpaduyeckrm pacnpocTpaHeHnem
MafiApUKM, B TaK Ha3blBaEMbIX CTPaHax «ManapuiiHoro nosca» (Cpe-
An3eMHoMopbe, BankHuit u CpeaHuii BocTok, 3akaBKasbe, AQpuKa,
MHAaWA v gp.) BbICOKan YyacToTa Tanaccemum B Asepbaigkare, Y3be-
KuctaHe, [arectaHe, ApmeHuu, Tpy3nm obbsCHAETCA POCTOM KPOB-
HOPOACTBEHHbIX BPAKOB, UCTOPUYECKM LUMPOKO PaCmpOCTPAHEHHbIX
B AaHHbIX cTpaHax [11, 12]. Hawu aaHHble aHamHesa Habnogaembix
fetelt ¢ HIA aBAAKOTCA CONOCTaBUMbIMM C LAHHBIMM UCCNEA0BAHMAMM
MEXKAYHAPOAHbIX YYEHbIX MU MOATBEPKAAIT POAb 6/M3KOPOACTBEH-
HbIX OpaKoB B NPUYMHAX Pa3BUTMA JaHHOrO 3aboneBaHuA.

Puc. 1 PacnpedeneHue demeli c HIA 8
308UCUMOCMU OM CMENeHU MAXECMU

OcHoBHas rpynna AeTi ¢

cording to the WHO classification, mild degree — hemoglobin
— 110-90 g/, erythrocytes (RBC) — 3.5-3.0x10*?/I; moderate de-
gree — hemoglobin — 90-70 g/I, RBC — 3.0-2.5x10%/I; severe — he-
moglobin — less than 70 g/I, RBC — less than 2.5x10%/l), patients
were divided into three groups: group 1 — 18 (37.5%) of patients
with mild HHA, group 2 — 20 (41.7%) children with moderate HHA
and group 3 —10 (20.8%) patients with severe HHA (Fig. 1). Twen-
ty healthy children of comparable age and gender distribution
comprised the control group.

The partial pressure of gases in arterialized capillary blood
was determined in the laboratory of the NMCRT "Shifobakhsh",
using the "Convergys liquical" apparatus (Convergent Technolo-
gies, Germany).

ER function was assessed by spirography using the Metat-
est-1 apparatus (Kiev PA ZAO Medapparatura, Ukraine) in the
functional diagnostics room of the NMCRT "Shifobakhsh".

The study was approved by the Ethics Commission of Avi-
cenna Tajik State Medical University (protocol No. 59, December
27,2021).

For statistical analysis of the study results, the median
(Me) with lower and upper quartiles ([25q; 75q]) was used. The
nonparametric Kruskal-Wallis test was used to compare the
groups with each other, and if the null hypothesis was rejected,
a paired post-hoc analysis was performed using the Mann-Whit-
ney test. Differences were considered statistically significant at
p<0.05.

RESULTS AND DISCUSSION

Analysis of anamnestic information in patients with HHA
showed that 30 (62.5%) children of consanguineous marriages
and 13 (27.1%) children had relatives with HHA. Five (10.4%) pa-
tients had no family history of HHA, which may be the result of
a spontaneous mutation during fetal development. According to
studies by several authors, along with the geographical distribu-
tion of malaria in the so-called countries of the “malarial belt”
(Mediterranean, Near and Middle East, Transcaucasia, Africa,
India, etc.), high frequency of thalassemia in Azerbaijan, Uzbeki-
stan, Dagestan, Armenia, Georgia is explained by higher rate of
consanguineous marriages, which are historically widespread in
these countries [11, 12]. Our data on the family history of ob-
served children with HHA are comparable with data from studies
by international scientists and confirm the role of consanguine-
ous marriages in the development of this disease.

According to the Ministry of Health and Social Defence of
the Population of the Republic of Tajikistan, about 1200-1400

KoHTposbHas rpynna

HIA n=48 (3noposble aeTn) n=20
aHemuu ! i
Fia. 1 Distributi hild ith HHA Main group children Control group
ig. 1 Distribution of children wit with HHA n=48 (healthy children) n=20

depending on the severity of anemia

\J v

v

netu ¢ HIA nérkoi net ¢ HIA cpeaHent et ¢ HIA Taxeénom
crenexn n=18 crenenn n=20 creneHn n=10
children with mild children with moderate children with severe
HHA n=18 HHA n=20 HHA n=10
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Mo AaHHBbIM MWHUCTEPCTBA 3[,PaBOOXPAHEHUS U COLMaNbHOM
33Tl Hacenenus Pecnybanku TagXKUMKUCTaH, EXKETOAHO B CTpaHe
poxaaetcs okono 1200-1400 geteit ¢ BPOXKAEHHBIMM NMOPOKaMM Pas-
BUTUA W HAaCNeACTBEHHbIMM 3aD0/1€BaHMAMM OT PoAUTeNel, Haxoas-
wyxca B 6113Kom pogcTse. B cBA3m ¢ 3Tum, NpaBUTeNbCTBO pernameH-
TUpYeT obaszaTenbHoe fobpayHoe meanumMHCKoe obcnesoBaHMe nap,
a TaKKe OCyLLEeCTBNAET KOHTPONb BIM3KOPOACTBEHHBIX Bpakos [13].

Kak ynomuHanocb paHee, nauueHTbl Gbian pasgeneHbl Ha 3
TPYNMbl B 3aBUCUMOCTM OT TAXKECTM aHEMWM; NOKA3ATENN KKPACHOM
KPOBU» OTPaxeHbl B Tabn. 1.

Kak BuaHO v3 1abn. 1, npu cpaBHeHUM MoOKasaTenel «KpacHoi
KpoBw» y peteii ¢ HIA Nérkoi cTeneHn U KOHTPONBbHOW FpPyNMbl CTaTyh-
CTMYECKM 3Ha4MMbIX OTMYMIA He BbiaBAeHO (p,>0,05). Mo KonndecTay
3PUTPOLIMTOB, TEMOMMOBMHA, PETUKYNIOUMUTOB Y feTei ¢ HIA nérkon
cTeneHu npu cpasHeHnn ¢ HTA cpegHelt TaxecTn u ¢ HIA Taxénoi
CTENEeHM B MX 3HAYEHNAX NOAYYEHA CTaTUCTUYECKM 3HAYMMAA PA3HULA
(p,<0,001). Mpu cpaBHEHMM BbiluenepeynNCcaeHHbIX NOKa3aTeneil Mex-
ay netomu ¢ HTA cpesiHeit TaxkecTu v ¢ HIA Taxkénoii cteneHu nocnes-
HMe CTaTUCTMHECKM 3HAYMMO He OT/IMaIoTCA Apyr oT Apyra (p,>0,05).

Knununyeckn y geteit ¢ HIA nérkoit cteneHn otmedanach bnea-
HOCTb KOXM C BOCKOBbIM OTTEHKOM. [py ocmoTpe AeTelt € aHemmei
CpesiHel TAXXECTU KOXHble NOKPOBbl 6blan 61e4HOBATO-KENTYLIHOM
OKPACKM C 3€M/IUCTbIM OTTEHKOM. Y B0/IbHbIX C aHEMUEN TAXKENOM CTe-
MEHM LBET KOXKHbIX MOKPOBOB Obin 61e4HO-KENTOBaTbIM, @ BUAUMbIE
CNM3NCTble 060M10YKM BbINM KeNTylHbIMK (Tabn. 2). CTeneHb Bbipa-
YKEHHOCTMN BblLLEeNepeyncneHHbIX NPOABAEHUIA CBA3AHA C UHTEHCUB-
HOCTbIO remosIM3a, YTo umeeT mecto npu HIA.

B T1abn. 3 npeacTaBneHbl pesynbTaTbl UCCNELOBAHMA Fa30BOrO
coctaBa u KOC Kposu y geteit ¢ HTA B 3aBUCMMOCTM OT CTENEHU TA-
KECTn aHeMuu.

CornacHo AaHHbIM Tabn. 3, npu HIA Nérkol cTeneHn nsmeHeHus
nokasateneit KOC 6bl1M HE3HAUUTE/IbHbI MO CPABHEHMIO C TAKOBbIMU
B KOHTPO/IbHOW rpynne 340poBbix Aetelt: pH, pCO,, HCO - (p1>0,05),
TEM He MeHee NMeoch 3HaunTenbHoe cHukeHme pO, (p=0,021). Oa-

Tabauya 1 [Nokazamenu «kpacHol kposu» (Me [25q; 75q])

Mokasartenn KoHTponbHas rpynna S
Indices Control group Nérkoii cT.
(n=20) Mild degree
(n=18)
SpUTPOLUTBI 4.0 3.2
(x10%?) [3.8;4.0] [3.1;3.4]
RBC (x10?) p1=0.019
femorno6uH (r/n) 121.5 107.5
Hemoglobin (g/I) [120.0; 125.0] [100.0; 113.0]
p;=0.021
Peturynouutsl (%) 0.6 0.6
Reticulocytes (%) [0.6; 0.6] [0.6; 0.7]
p,>0.05

children with congenital malformations and hereditary diseases
are born in the country every year from closely related parents.
In this regard, the government regulates mandatory premarital
medical examinations of couples and monitors closely related
marriages [13].

As mentioned earlier, patients were divided into three
groups based on the severity of anemia; indicators of “red blood”
are reflected in Table 1.

As follows from Table 1, no statistically significant differenc-
es were revealed (p,>0.05) in RBC indices between the children
with mild HHA and the control group. RBC count, hemoglobin
level, and reticulocyte rate in children with mild HHA significantly
differed from children with moderate and severe HHA (p,<0.001).
In contrast, the difference between the moderate and severe
HHA groups was insignificant (p,>0.05).

Clinically, in children with mild HHA, the skin was pale white
as wax; in patients with moderate HHA, it was pale icteric with a
sallow tint, while in patients with severe anemia, it was pale yel-
lowish, and the visible mucous membranes were icteric (Table 2).
The severity of the above manifestations is related to the intensi-
ty of hemolysis, which occurs in patients with HHA.

As follows from Table 3, changes of the pH, pCO,, and
HCO,- in children with mild HHA did not significantly differ from
the control group (p,>0.05). However, the pO, value was sig-
nificantly lower in children with mild HHA compared to healthy
children (p=0.021). However, given that the changes were with-
in the normal range, they did not affect the blood pH in children
with HHA. In the case of moderate severity of HHA, a statistical-
ly significant difference was obtained when comparing the val-
ues of pH, pCO,, pO,, and HCO;- with those in the control group
(p,<0.001). Nevertheless, the pCO, value of 42.6 [41.8; 46.0] in
patients with moderate HHA corresponds to the upper limit of
the normal range, while the HCO;- value of 17.1 [17.0; 17.7] and

Table 1 RBC indices in patients with HHA (Me [25q; 75q])

Oetu c HIA Children with HHA

CpepHei cT. TaxKénoii cr.

Moderate Severe degree
(n=20) (n=10)

2.4 2.0 <0.001
[2,2; 2.5] [1.9; 2.1] (df=3;
p,<0.001 p,<0.001 H=61.03)
p,=0.011 p,<0.001

p,>0.05
85.5 66.5 <0.001
[83.0; 88.5] [55.0; 68.0] (df=3;
p,<0.001 p,<0.001 H=62.23)
p,=0.018 p,<0.001
p,>0.05

1.5 5.6 <0.001
[1.3; 1.5] [5.1; 6.3] (df=3;
p,<0.001 p,<0.001 H=56.36)
p,<0.001 p,<0.001

p,>0.05

MprmeyaHa: p — CTaTUCTUYECKaA 3HAUMMOCTb Pa3INUMiA 3HaYeHNIA NoKa3aTenelt Mexay Bcemu rpynnamu (no H-kputepuio Kpyckana-Yonuca); p, — cTaTUCTMYecKan 3Ha-
YMMOCTb PasINumii NO CPABHEHMIO CO 3HAYEHNAMM KOHTPO/IbHOM rPYNMbl; P, = CTAaTUCTMYECKAA 3HAYMMOCTb PasanyMiA NO CPABHEHMIO CO 3HaYeHNAMM rpynnbl ¢ HTA nérkoii
CTeneHu; p, — CTaTUCTUYECKaA 3HAYNMOCTb Pa3IMUMIA NO CPABHEHMIO CO 3HaueHNAMM rpynnbl ¢ HTA cpeaHeli cTeneny TaxecTy (post-hoc — no U-kputepuio MaHHa-YuTHM)
Notes: p - statistical significance of differences in indicator values between all groups (according to the Kruskal-Wallis H test); p, — statistical significance of differences
compared to the values of the control group; p, — statistical significance of differences compared to the values of the group with mild HHA; p, — statistical significance of the
differences compared with the values of the group with moderate HHA (post-hoc — according to the Mann-Whitney U test)

381



Ismoilov KI et al Hereditary hemolytic anemia

AVICENNA BULLETIN
Vol 26 * No 3 » 2024

Tabauya 2 OcHosHble KauHuYecKue cuHOpomel y demeti ¢ HIA

CUHApPOMbI HTA nérko# cr.
Syndromes HHA mild degree n=18
AHemuyeckuit cuHgpom/Anemia 100% (18)
entywHbin cuHapom/Jaundice 33% (6)
CnneHomeranua/Splenomegaly 39% (7)
lenatomeranuna/Hepatomegaly 17% (3)

Tabnuya 3 lNokazamenu eazosozo cocmasa u KOC kposu (Me [25q; 75q])

KoHTponbHas rpynna

MNMokasatenu JNérkoi cr.
Indices Contrc_:l e Mild degree
(n=20)
(n=18)
pH 7.36 7.35
[7.35; 7.36] [7.35; 7.37]
p,>0.05
pO, 94.6 89.5
(mm Hg) [93.7; 95.8] [87.9; 91.4]
p,=0.021
pCO, 36.0 39.4
(mm Hg) [35.3; 37.1] [37.4; 40.6]
p,>0.05
HCO," (maks/n) 23.8 22.8
HCO, (mequ/I) [23.9; 24.5] [22.1; 23.6]
p,>0.05

Table 2 Main clinical syndromes in children with HHA

HIA cpepgHeti cT. HIA Taxkénoli cr.
HHA moderate degree HHA severe degree
n=20 n=10
100% (20) 100% (10)
60% (12) 100% (10)
90% (18) 100% (10)
70% (14) 100% (10)

Table 3 Indices of gas composition and blood ABS (Me [25q; 75q])
Aetu c HIA Children with HHA

CpepgHei cT. Taxénoii cT.
Moderate degree Severe degree o
(n=20) (n=10)
7.32 7.28 <0.001
[7.31;7.33] [7.27;7.29] (df=3;
p,<0.001 p,<0.001 H=54.51)
p,<0.001 p,<0.001
p,>0.05
72.0 58.0 <0.001
[69.8; 79.0] [55.9; 66.4] (df=3;
p,<0.001 p,<0.001 H=61.96)
p,=0.018 p,<0.001
p,>0.05
42.6 51.3 <0.001
[41.8; 46.0] [50.3; 51.7] (df=3;
p,<0.001 p,<0.001 H=58.47)
p,=0.010 p,<0.001
p,>0.001
17.3 15.5 <0.001
[17.0; 17.7] [14.8; 16.3] (df=3;
p,<0.001 p,<0.001 H=55.22)
p,=0.006 p,<0.001
p,>0.05

MpuUMeyaHma: p — CTaTUCTUYECKaA 3HAUYMMOCTb Pa3/IMYMiA 3HaYeHWIA NoKa3aTenei Mexay Bcemu rpynnamu (no H-kputepuio Kpyckana-Yonnuca); p, — cratuctuyeckas sHa-
YMMOCTb Pa3IMYNIA NO CPABHEHMIO CO 3HAYEHWAMM KOHTPO/IbHO FPYNMbl; P, — CTAaTUCTMYECKAA 3HAYMMOCTb PasYMA NO CPABHEHMIO CO 3HAUEHWAMM rpynnbl ¢ HTA nérkoii
CTEMNeHH; p, — CTaTUCTMYECKAsA 3HAYUMOCTb PA3NINUMIA MO CPABHEHMIO CO 3HaYeHMAMM rpynnbl ¢ HIA cpeiHelt cTeneHm TAxecTH (post-hoc — no U-kputeputo MaHHa-YuTHu)

Notes: p - statistical significance of differences in indicator values between all groups (according to the Kruskal-Wallis H test); p, — statistical significance of differences
compared to the control group; p, - statistical significance of differences compared to the group with mild HHA; p, — statistical significance of the differences compared with

the group with moderate HHA (post-hoc — according to the Mann-Whitney U test)

HaKo, C YY4ETOM TOrO, YTO WM3MEHEHWMA MPOM3OLWAM B Mpesenax
HOPMbl, 3TO He OTpasnnocb Ha pH Kposu y getein ¢ HIA. Mpu HIA
CpepHen CTemeHn TAMKECTM MO/lydeHa CTAaTUCTUYECKM 3HAYMMaRA
pasHMUA Npu CcpaBHeHWW 3Havennin pH, pCO,, pO,, HCOs- ¢
06cnea0BaHHbIMK KOHTPOIbHOW rpynnbl (p,<0,001). Tem He meHee,
CTOMT OTMETUTb, 4TO 3HaueHue pCo, — 42,6 [41,8; 46,0] y naumeHToB
¢ HFA cpeaHeit TAXKeCTU COOTBETCTBYET BEPXHEN TPaHULE HOPMbI, B
TO BPeMs KaK 3HayeHua HCO,- 17,1 [17,0; 17,7] v pH - 7,32 [7,31;
7,33] OKasanMCb HWXKE HOPMbl, YTO CBUAETENLCTBYET O Pa3BUTUM
CyOKOMMNEHCMPOBAHOrO  MeTabo/iMYeckoro auugosa Yy  [AaHHOW
kateropum 6BonbHbix. pO, y AeTeir ¢ HFA Taménoi cTenenm
CTAaTUCTMYECKM 3HAYMMO 6blno cHuKeHo — 58,0 [55,9; 66,4] no
CPaBHEHMIO C KOHTPO/IbHOW rpynnoit — 94,6 [93,7; 95,8] (p,<0,001) n ¢
HFA nérkoii crenenn — 89,5 [87,9; 91,4] (p,<0,001): Taxénan
TUMOKCEMMA TKAHEM CBA3AHA C HAKOM/JEHMEM HeA0OKUC-NEeHHbIX
NPOAYKTOB 0OMeHa M3-3a HAapYLUEHUA OKUCAUTENbHbIX MPO-LLEeCccoB B
KNeTKax, YTo, HECOMHEHHO, ycyrybnseT passuTMe aumpo3a. Takxke
CTOUT OTMETUTb, YTO y Aetert ¢ HIA TAXKENON CTeneHn 3HayeHuA
nokasateneit pH — 7,28 [7,27; 7,29], pCO, — 51,3 [50,3; 51,7], HCO;-
15,5+1,2 [14,8; 16,3] 6blAM CTaTUCTUYECKM 3HAYMMO CHUKEHbI MO
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pH of 7.32 [7.31; 7.33] are below normal range, which indicates
the development of subcompensated metabolic acidosis in this
category of patients. In children with severe HHA, pO, was statis-
tically significantly reduced compared to the control group — 58.0
[55.9; 66.4] vs. 94.6 [93.7; 95.8] (p,<0.001), and mild HHA group
—89.5[87.9; 91.4] (p,<0.001). In these patients, severe tissue hy-
poxemia is associated with the accumulation of under-oxidized
metabolic products due to disruption of the intracellular oxida-
tive processes, which undoubtedly aggravates the development
of acidosis. It is worth noting that in children with severe HHA,
the pH, pCO, and HCO,- values are were statistically
significantly reduced compared to the control group — 7.28
[7.27; 7.29], 51.3 [50.3; 51.7], and 15.54#1.2 [14.8; 16.3]
respectively (p,<0.001), and with mild HHA (p,<0.001). Based on
the above, severe HHA is accompanied by signs of developing
respiratory-metabolic acidosis.

The results of our study on HHA are comparable with the
data on the blood ABS in children with iron deficiency anemia of
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CpaBHeHMIo ¢ 06cnef0BaHHbIMM KOHTPOALHO rpynnbl (p,<0,001) 1 ¢
HIA nérkoit cteneHn (p2<0,001). Mcxoaa us Bbllen3NoXKEHHOro, Npu
HTA TA)KEnoi cTeneHn UMEeT MecTo BCe NPU3HAKKU Pa3BUTUA pecnu-
paTopHO-MeTabosMyecKoro aumAao3a.

MmetoTca paHHble no mnaydeHunto KOC KpoBM y peTeit ¢ xene-
304epUUMTHON aHemMuel pa3HoW cTeneHu Taxectu [4]. PesynbTaTsl
Hawero uccnepoBaHna no HIA pasnnyHoro reHesa ComocTaBUMbI C
3TVMM J@HHBIMM U NOATBEPKAAIOT POJIb AHEMUM B PA3BUTUM MeTabo-
JINYECKOro aunaosa.

Kak 6b1710 0TMeYeHO Bbille, OAHUM 13 OPraHOB, NOAAEPHKMUBaAIO-
wmx KOC KkpoBwu, asnatotca nérkne. CornacHo AaHHbIM pAAa aBTOPOB,
HepesKUM 0cnoHeHnem npwu HIA agnaeTcs pa3BuTUE reMocuaeposa
BHYTPeHHMX opraHoB [14-17]. Ucxoaa 13 BbILLEU3NOKEHHOTO, Cleay-
€T O¥MAATb U3MEHEHWI BEHTUNALMOHHOW QYHKLMM NEMKMX Y AeTei
¢ HIA. CornacHo pekomeHpaumam AmepuKaHcKoro u Esponeicko-
ro pecnupatopHoro obuwects (ATO v EPO) [18] pecTpuKTUBHbINA TN
BEHTWU/IALMOHHbIX HapYLIEHW ONpeaenfaeTca Kak CHUXEeHWe obLuei
EMKOCTM NIErKMX NP HOPMAJIbHbIX UM MOBbIWEHHbIX 3HaYeHuax UT
(oTHOweHKne OPB, (FEV,) k YKEN (VC). UT aBnaeTca Knaccuyeckm nat-
TEPHOM PECTPUKTUBHOIO CUHAPOMA.

Bennumubl ODB1, OKEN, HKEN, UT onpeaensiotca ¢ nomoLpto
CMOKOWHON 1 dopcmpoBaHHoi cninpomeTpun. UccnepgosaHne OB/,
nposoannoch Bcem getam ¢ HIA metogom cnuporpadum ¢ onpese-
NEeHVeM cneayroLmx nokasatenein: OPB1 (FEVl); YKM3HEHHAA EMKOCTb
nérkix — JEN (VC); OHKEN (FVC) u UT — oTHoweHne ODB, k KEN. Mo-
Ka3aTe/n BHELLHErO AbIXaHWA Y AeTell KOHTPObHOM rpynnbl U 60/1b-
HbIX AieTeil npescTasneHsl B Tabn. 4.

AHanM3 AaHHbIX Tabn. 4 nokasan, YTo NpU CPaBHEHUM MOKa-
3ateneit O®B,, OXKEN, KEN, UT y GonbHbix ¢ HIA nérkoit creneHm c
TaKOBbIMM MapameTpamm KOHTPO/IbHOW Fpynnbl NOy4YeHa CTaTUCTU-

Tabauua 4 Mokazamesnu sHewHe2o ObixaHus (Me [25q; 75q])

varying severity [4] and confirm the role of anemia in the devel-
opment of metabolic acidosis.

As noted above, the lungs, among other organs, contrib-
ute to the maintenance of blood ABS are the lungs. According to
several authors, a frequent complication of HHA is the develop-
ment of hemosiderosis of internal organs [14-17]. Based on the
above, we may expect changes in the ventilation function of the
lungs in children with HHA. According to the recommendations of
the American and European Respiratory Societies (ATS and ERS)
[18], the restrictive type of ventilation disorders is defined as a
decrease in total lung capacity with normal or increased TI val-
ues (the ratio of FEV, to FVC). Tl is a classic pattern of restrictive
syndrome.

The FEV,, FVC, vital capacity (VC) of the lungs, and Tl values
are determined using quiet and forced spirometry. A study of the
external respiratory function was carried out for all children with
HHA using spirography with the determination of the following
indicators: FEV,, VC, FVC, and TI — ratio of FEV, to VC. Indicators
of ER in children of the control group and with HHA are presented
in Table 4.

Table 4 shows that a statistically insignificant difference was
obtained when comparing the indicators FEV,, FVC, VC, and Tl in
patients with mild NHA with the control group (p,>0.05). In chil-
dren with moderate HHA, ER indicators are moderately reduced.
In children with severe HHA, spirographic parameters (FEV, —
67.6 [66.8; 68.2], FVC — 66.0 [65.8; 68.2]; VC — 65.2 [64.6; 65,7])
were statistically significantly lower compared to those of the
control group (FEV, — 86.9 [85.5; 88.3], FVC — 85.4 [84.5; 86.3],
VC - 87.5 [86.6; 87.7]), (p,<0.001). It should also be noted that

Table 4 External respiration indicators (Me [25q; 75q])

KoHTponbHas Detu c HTA Children with NGA
Mokasartenn PedepeHcHbie ; . . .
Indicators 3HAYEHUS pynna n.erKou CT. CpepHei cT. Taxkénoi cT. p
Reference values Control group Mild degree Moderate degree Severe degree
(n=20) (n=18) (n=20) (n=10)
0®B, >81% 86.9 85.3 79.5 67.6 <0.001
FEV, [85.5; 88.3] [84.7; 85.8] [82.5; 85.0] [66.8; 68.2] (df=3;
p,>0.05 p,<0.001 p,<0.001 H=43.74)
p,>0.05 p,<0.001
p,>0.05
nT >72% 75.2 75.8 75.7 83.0 <0.001
Tl [74.8; 75.9] [74.9; 76.8] [74.9; 77.3] [83.8; 84.4] (df=3;
p,>0.05 p,>0.05 p,<0.001 H=27.95)
p,>0.05 p,<0.001
p,<0.001
OXKEN >82% 85.4 85.3 78.4 66.0 <0.001
FVC [84.5; 86.3] [84.2; 85.6] [77.8; 80.6] [65.8; 67.2] (df=3;
p,>0.05 p,<0.001 p,<0.001 H=48.32)
p,<0.001 p,<0.001
p,>0.05
EN >80% 87.5 86.4 77.3 65.2 <0.001
VvC [86.6; 87.7] [85.3; 87.1] [76.2;79.7] [64.6; 65.7] (df=3;
p,>0.05 p,<0.001 p,<0.001 H=55.54)
p,=0.002 p,<0.001
p,>0.05

TprmeyaHna: p — CTaTUCTUHECKaa 3HAUMMOCTb Pa3NUMiA 3HaYeHNIA NoKa3aTeneit Mexay Bcemu rpynnamu (no H-kputepuio Kpyckana-Yonnuca); p, — cTaTUCTUYecKan 3Ha-
4MMOCTb Pa3NNumii NO CPABHEHMIO CO 3HAYEHNAMM KOHTPOIbHOM FPYNMbI; P, = CTAaTUCTMYECKAA 3HAYMMOCTb Pa3NNuMiA NO CPaBHEHMIO CO 3HaYeHUAMM rpynnbl ¢ HTA nérkoit
CTeneHu; p, — CTaTUCTUYECKaA 3HAYUMOCTb Pa3IMLMIA NO CPaBHEHMIO CO 3HaueHNAMM rpynnbl ¢ HIA cpeaHeli cTeneny TaxecTy (post-hoc — no U-kputepuio MaHHa-YuTH)
Notes: p - statistical significance of differences in indicator values between all groups (according to the Kruskal-Wallis H-test); p, — statistical significance of differences
compared to the values of the control group; p, — statistical significance of differences compared to the values of the group with mild NHA; p, — statistical significance of the
differences compared with the values of the group with moderate NHA (post-hoc — according to the Mann-Whitney U test)
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Yecku HesHaummas pasHuua (p,>0,05). Y aeten ¢ HTA cpeaHei cre-
neHu nokaszatenn ®B/ ymepeHHO cHUKeHbI. Y aeTeit ¢ HIA Taxénon
cTenenn cnuporpaduyeckme nokasatenm (OPB, — 67,6 [66,8; 68,2],
OWEN - 66,0 [65,8; 68,2]; HKEN — 65,2 [64,6; 65,7]) 6blAn cTaTUCTMYe-
CKM 3HAUYMMO HUKE MO CPABHEHUIO C TAKOBbIMU KOHTPO/IbHOW FpynMbl
(O®B, -86,9[85,5; 88,3], OXEN - 85,4 [84,5; 86,3], KEN - 87,5 [86,6;
87,71), (p,<0,001). Cneayet TaKkxe otmetutb, 4to UT — 83,0 [83,8;
84,4] y 601bHbIX ¢ HIA TAXKENOW cTeneHn bbin CTaTUCTUYECKU 3HAYM-
MO BbiLUe, YeM y 06CNe0BaHHbIX KOHTPOIbHOM rpynnbl — 75,2 [74,8;
75,9], (p,<0,001). Takne nsmeHeHma cnnporpadm4eckmx nokasareneil
y aeteii ¢ HTA TAENoW cTeneHun roBopaT 0 HANMYUKU PECTPUKTUBHOTO
TMNa BEHTUNALMOHHBIX HAPYLIEHWI, 3 Y 6ONbHBIX C aHEMUEN CpesHeN
CTENeHU TAXKECTU HabntoaaeTca TeHAEHLMA K Pa3BUTUIO PECTPUKTUB-
HOrO TUMA BEHTUNALMOHHBIX HAPYLUEHWIA.

B nmetowmxca nybankaumsax no uccnegosanuio By peteit ¢
Tanaccemueii Takxe 6bln BbIABNEH PECTPUKTUBHDIA TUN BEHTUAALM-
OHHbIX HapyweHui [19, 20]. UsmeHeHus nokasaTteneit ®BJ, y Hawwmx
6O0/IbHbIX ABAAIOTCA CXOKMMM C STUMM JaHHBIMM, @ TaKXKe NOATBEp-
KIAI0T, YTO PECTPUKTUBHDIN TUMN BEHTUAALMOHHBIX HAPYLIEHWI CBA-
3aH ¢ Tem, 4To npu HI'A B X04e remo/In3a BbICBOBOKAAETCA 3HAUNTENb-
HOe KO/IMYeCTBO Ke/e3a, KOTOPOe B BUAE reMOCUAEPVHA B U3IULLIHEM
06bEMe HaKamn/MBaeTcA B CTPOME NEFOYHOM TKaHM, crnocobcTsys
OrpaHUYeHNIo NOABUKHOCTM NEFOYHON NapeHXUMbI.

Bpauy BaKHO 3HaTb TeKyluee COCTOAHWE BO/MbHOTO, @ aHanu3
KOC KpoBW OTHOCUTCA K rpynne 3KCnpecc-mMeToA0B UCCAefoBaHusA,
13-3a TOTO, YTO Er0 MaPaMETPbl MEHAIOTCA MOMEHTA/IbHO MPU Nt0BObIX
CABUMrax cOCTOAHWA nauueHTa. CNMPOMETPUA OTHOCWTCA K AOCTyn-
HbIM, MHPOPMATMBHLIM, HEMHBA3WBHbIM METOAAM WCCNeA0BaHMA.
[aHHble MeToApbl MOMOraloT KAMHULMCTAM NPOrHO3MPOBATh TAXKECTb
TeueHUs 6ONE3HM U Pa3BUTUE OCTIOKHEHWI.

OrpaHuueHue uccnegoBaHua. CyllecTByeT BepOATHOCTb OLIMG-
Kv npu nonyydeHnn gaHHbix KOC B €BA3M € TEM, YTO MaTepuan AOCTaB-
nanca B 1abopaTopuio U3 CTaLMOoHapa, Npy STOM BPeMeHHOM npome-
KYTOK MeXXay NPOBEAEHVEM aHan3a U 3a60pOM KPOBYM aBTOpPamMu He
KOHTpOAMpoBanca.

3AKNIOYEHUE

PesynbTaTbl HaLLero UccieaoBaHna y geteit ¢ HIA B 3aBUcMMO-
CTW OT CTENEHM TAMKECTU aHEMUM BbISIBU/IM BbIPAKEHHbIE U3MEHEHUS
nokasateneii razoBoro coctasa U KOC KpoBM, a TakKe NapameTpos
®B/l No cpaBHEHUIO C NOKA3aTENAMMU KOHTPONbHOM rpynnbl. Y 60/1b-
HbIX C aHEMMEN CpesHeli CTeneHW BbiiBeHa yMmepeHHasn reMmuyeckas
TUMOKCUA C KOMNEHCUPOBAHHbIM METaboIMYECKUM aLMA030M U TEH-
[eHUMeN K pa3BUTMIO PECTPUKTMBHOIO TUMNa BEHTUAALMOHHbIX Hapy-
LUEeHM. Y NaLMEHTOB C TAXKENOM aHeMMEN UMeNa MECTO BblPaKeHHas
reMmyecKasn rmrnoKcua ¢ PasBUTUEM PecnmnpaTopHO-MeTaboanyecKoro
auna03a M PECTPUKTUBHOIO TUNA BEHTUNALMOHHbIX HapyLLIEHWI. Pas-
BUTME TAXKENOW CTEMEHM TMMOKCUM, C OAHOW CTOPOHbI, M Neperpyska
OpraHM3Ma Kene3oM, C APYroi, BAMAIOT Ha TAXKECTb TeYeHMs 6onesHn
1 pa3BUTME OC/IOKHEHWI Yy LAaHHOM KaTeropum 60/bHbIX.

Tl —83.0 [83.8; 84.4] in patients with severe HHA was statistically
significantly higher than in the control group — 75.2 [74.8; 75.9]
(p,<0.001). Such changes in spirographic parameters in children
with severe HHA indicate the presence of a restrictive type of
ventilation disorder. In patients with moderate anemia, there is
a tendency to develop a restrictive type of ventilation disorder.

Available publications on the study of respiratory function in
children with thalassemia also revealed restrictive ventilation dis-
order [19, 20]. Changes in respiratory function indicators in our
patients are similar to these data and also confirm that the re-
strictive type of ventilation disorders is associated with the obser-
vation that during HHA, a significant amount of iron is released
due to hemolysis. An excessive amount of hemosiderin accumu-
lates in the stroma of the lung tissue, contributing to limitation of
the mobility of the pulmonary parenchyma.

Knowing the patient's current condition is essential, and
blood ABS results are obtained by express research methods, as
its parameters change instantly with any changes in the patient's
condition. Spirometry is an accessible, informative, non-invasive
research method. These methods help clinicians predict the se-
verity of the disease and the development of complications.

Limitation of the study. There is a possibility of error when
obtaining data on ABS, as the material was delivered to the labo-
ratory from the hospital, and the time interval between the anal-
ysis and blood sampling was beyond the authors' control.

CONCLUSION

The results of our study on children with HHA, depending
on the severity of anemia, revealed pronounced changes in the
blood gas composition and ABS parameters, as well as respirato-
ry function indices compared with the control group. In patients
with moderate anemia, moderate hemic hypoxia with compen-
sated metabolic acidosis and a tendency to develop a restrictive
type of ventilation disorders were observed. In patients with se-
vere anemia, severe hemic hypoxia developed together with re-
spiratory-metabolic acidosis and restrictive ventilatory disorders.
The development of severe hypoxia, on the one hand, and iron
overload of the body, on the other, affected the severity of the
disease and the development of complications in this category of
patients.
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