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Abstract

Purpose of the study: comparative assessment of hematological and autoimmune status of patients with
Graves’ disease (GD).

Materials and methods. 43 GD patients aged between 19 and 64 years, 26 of which were women and 17 were
men, have been examined. Assessment of hemograms of examined patients helped to reveal anemia in 28(65.1%)
examined patients (group I). In 15 (34.9%) patients (group ) anemia was not detected. Mild anemia was diagnosed
in 25 (89.3%), moderate anemia — in 3 (10.7%) patients. Hemoglobin, hematocrit, erythrocyte count and erythrocyte
indices MCV, MCH, MCHC, serum Fe and ferritin status was chaecked in clinical analysis. The immune status was
assessed by the level of CD3+, CD4+, CD8+, CD19+, CD4+/CD8+, CEC, Ef, TSHRAb and hormonal status by the level
of TSH, T4 free.

Results. Microcytic anemia was determined in 15 (53.6%) patients, normocytic - in 12 (42.8%), macrocytic - in
1 (3.5%) patient due to volume of erythrocytes’ MCV. According to morphological criteria of MCH (mean content of
hemoglobin in erythrocyte) anemia hypochromic type of anemia was noted in 15 (53.6%) patients, normochromic - in
12 (42.8%), hyperchromic-in 1 (3.5%) patient. In 15 (53.6%%) patients in the group | microcytic - hypochromic anemia
was diagnosed, which is characteristic for iron-deficient anemia; in 12 (42.8%) patients was verified normocytic-
normochromic anemia, which has morphological parameters of anemia of chronic diseases and in 1 (3.5%) patient
macrocytic-hyperchromic anemia.

Comparative assessment of HGB level and indicators of iron metabolism in GD patients with anemia detected
decreasing of HGB by 20%, serum Fe by 20%, ferritin by 29% compared to the corresponding control values. More
pronounced depletion of the iron depot (ferritin) due to the fact that the development of anemia is preceded by a
“latent iron deficiency”, an indicator of which is ferritin.

Conclusions. GD is characterized by high frequency of anemia (65.1%), mostly mild form (89.3%), microcytic-
hypochromic (53.6%), characteristic of iron deficiency anemia. The severe hematological disorders, detected among
GD patients with anemia are accompanied by deep autoimmune changes and hyperfunction of the thyroid gland.
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AHgarna

3eptTeygin Makcartbi - [peviBe aypybl (TA) 6ap HaykacTapAarbl reMaToIorUSIbIK XXaHe ayTOUMMYHABIK
)KaFAanbl casbICTbipMasbl 6aFanay.

Matepuan xoHe agictep. 19 xacTtaH 64 xacka feviHri A 6ap 43 agam Tekcepingi. OnapabiH iwiHae
26 avien, 17 ep agam 6ap. TekcepinreH naymeHTTepAiH reMorpaMmachiH 6aranay 28 (65,1%) anamga (1-ton)
aHeMusIHbI aHbIKTagbl. 15 (34,9%) HaykacTapaa (2-Ton) aHemus 6aiikaamagbl. XKeHin gapexeni aHemus 25
(89,3%), opTaLua gapexege - 3 (10,7%) HaykacTapAa 6avikangbl. KnuHukablK KaH aHaan3iHge reMorio6mHx,
reMaToKpUT, apUTpoLUTTEP caHbl XaHe MCV, MCH, MCHC, Capsbicy Fe )xaHe ¢eppUTUHHIH 3pUTPOLUTTIK
MHAeKCTepi aHbIKTanabl. UMMyHAbIK MapTe6e CD3+, CD4+, CD8+, CD19+, CD4+/ CD8+, OCK, 3¢, TSHRAb
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AeHresinepi 6o/ibiHLa 6aFanaHgbl. FTopMoHanabl Ky - TSH, T4 free peHreiiiHae.

Hatmxenep. MCV apuTpoynTTepiHiH kenemi 60iibIHLIa MUKPOLMTTiK aHemusi 15 (53,6%), HopMouuTapbl
- 12 (42,8%), makpouutTik — 1 (3,5%) HaykacTa aHbiKTangbl. MCH aHeMusiCbiHbiH, MOP(HOIOrUAbIK
KepceTKilli 60/ibIHLIa (3PUTPOLUTTEri reMOrIO6UHHIH opTalua MeJLuepi) aHeMUSIHbIH, TMIOXPOMAbI Typi
15 (53,6%), Hopmoxpomabl — 12 (42,8%), runepxpomanl — 1 (3,5%) HaykacTa 6avikangbl. 1-i TomTaFbl
HaykacTapAabiH 15-iHge (53,6 %) TeMip TanLublibifbl aHEMUSICbIHA TOH MUKPOLMTAPJIbI-TUNOXPOMAbI aHEMUS
Gavikangbl, 12 (42,8%) HaykacTapza co3biiiMasibl aypy/iap aHeMUsIChIHbIH MOP(OIOrUAIbIK NapameTpepi
6ap HOPMOLMTapJ/IbI-HOPMOXPOMAbI aHeMusi xoaHe 1 (3,5%) HaykacTa MaKpouWTap/ibl-rUunepxpoMabl
aHemusi BepuuKaumusnaHbl.

AHemusicbl 6ap A 6ap empenywinepae HGB peHrevii MeH TeMip anmacybiHbIH KepCeTKilTepiH
casbiCTbipMasbl 6arasiay THMICTi KepCeTKiluTepMeH casnbicTbipraHga HGB 20% - fa, capbicynblk Fe
20%+a, (peppuTUHHIH 29%+Fa TeMeHAereHiH aHbIKTafbl. TeMmip KoyiMacbiHblH ((heppuUTUH) HeFypibiM
avliKkbIH capKbliybl aHEeMUSIHbIH, JaMyblHbIH aadblHAa “KacbipblH TeMip TamlibliblFbl” 60AaTbIHAbIFbIHA
6avinaHbICTbl, OHbIH KepCeTKilLi peppuUTH 60/1bIM Tabblaasbl.

KopbiTbiHgbINap. BG aHeMusiHbIH XOFapbl AaMy XuiniriMeH cunattanagbl (65,1%), ke6iHece xeHin
ZAapexene (89,3%), TeMip TanLbiiblFbl aHEMUSICbIHA TOH MUKPOLUTap/IbI-runoXxpomabi (53,6%). AHeMuUsicbl
6ap A 6ap agampap To6bIHAA aHblKTasfaH alKblH reMaToornasblK 6y3bliynap TepeH, ayTOMMMYHAbI
e3repicTepMeH XoHe KaskaHLa 6e3iHiH rnneppyHKUMAChIMEH KaTap Xypesi.
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AHHOTayuns
Llenb uccnepoBaHnsl — cpaBHUTE/IbHas OL€HKa reMaTosiorMyeckoro 1 ayToMMMYHHOIo cTatyca y
KotnukT uktepecos:  na)yentoB ¢ GonesHbo MpeliBca.
ABTOpb! 3aABIAIOT 06 OTCYTCTBUM Marepuan n metogbl. O6¢cnegoBaHo 43 nuya ¢ b B BospacTe oT 19 go 64 net. Cpean Hux 26
KOH(IJ/TMKTa UHTepecoB
JKEHWMH, 17 My>X4uH. OLeHKa reMorpamMMbl 06C/I€40BaHHbIX MaUUEHTOB BbisBU/Ia aHEMUIO Y 28
(65,1%) nny (1-aa rpynna). ¥ 15 (34,9%) 60/bHbIX (2-as rpynna) aHeMusi He Habtoganachb. AHeMus
Jlerkoni cteneHu otmevanach y 25 (89,3%), cpeaHeri ctenenn Tsxxkectu - y 3 (10,7%) 60/bHbIX. B
Kniovesble ciosa:  K/IMHUYECKOM aHasim3e KpoBU OMPEAEsNSIN reMOri061H, reMaToKpUT, KOJIMYECTBO 3PUTPOLMUTOB U
GonesHb Ipeisca,  apuUTPoLMTapHbIe nHaexkcol MCV, MCH, MCHC, cbiBopoTo4yHOe Fe u pepputnH. UMMYHHbIA cTaTyc
AYTOUMMYHHbIE HapYLIEHUS, o) 1epyBann Mo ypoBHO CD3+, CD4+, CD8+, CD19+, CD4+/ CD8+, LUK, 3¢, TSHRAb. [0pMOHasbHbI
aHeMus, CTerNeHb TAXKeCcTn
aremmn, mopdonornieckne  CTATYC ~ 110 ypOBHIO TSH, T4 free.

TUMbI aHeMuu. Pesynbratbl. o 06bemy aputpoynToB MCV MukpouuTapHasi aHemusi onpegensnacb y 15
(53,6%), HopmoumnTapHas — 12 (42,8%), MmakpouuTapHas — 1 (3,5%) naymeHTa. [1o Mopgposornyeckomy
rokasatesnto aHemun MCH (cpegHee copepxaHue remMorsiobuHa B 3pUTPOLUTE) TUMOXPOMHbIN
TMN aHemum otmeyvasca y 15 (53,6%%), HOPMOXPOMHbIA — 12 (42,8%), runepxpoMHbii — 1 (3,5%)
6osbHoOro. ¥ 15 (53,6%%) naymeHToB 1-04 rpymnnbl OTMeYasacb MUKPOLMUTAPHO - TMIMOXPOMHas
aHeMMUs, YTO XxapaKTePHO AJIS Xene3oa4epuLmnTHo aHemum, y 12 (42,8%) 60/1bHbIX BepuuLmMpoBaHa
HOPMOLMTapHO-HOPMOXPOMHasi aHeMus, uMerolasi MOPGOOrMyeckue napaMeTpbl aHeMuu

XpoHuYeckux 3abosesaHmi uy 1 (3,5%) 601bHOr0 MaKpoLMTapHO-rUNePXPOMHasi aHEMUS.

CpaBHuTeNIbHas oLeHKa ypoBHs1 HGB v noka3artesneii 06MeHa )xesnesa y naymeHTos ¢ bI” c aHemueri
BbIsiBUaa cHmkeHne HGB Ha 20%, cbiBopoToYHoe Fe Ha 20%, ¢pepputuHa Ha 29% B cpaBHEHUMU C
COOTBETCTBYHLYMMMU KOHTPOJIbHbIMU 0Ka3aTessiMu. bosiee BbipaxxeHHOe UCTOLYEHUe Aero xese3a
(heppuTHH) cBSI3aHO C TeM, YTO Pa3BUTUIO aHEMUM MPESLIECTBYET «IaTeHTHbIA AeHUUNT xene3an,
rokasatesieM KOTOPOro AB/SIETCS (peppUTHH.

BbiBogbl. b xapakTepusyeTcsi BbICOKOW 4YacTOTOM pa3BuTusi aHemuu (65,1%), valye nerkoui
creneHn (89,3%), MUKPOLMTapHO-TMMIOXPOMHONM (53,6%), XapakTepHou Ans xenesogeduunmtHon
aHemuu. BbisiBieHHbIe B rpynne auy ¢ bI” ¢ aHeMueli BbipaXxeHHble reMaTo10rnyeckne HapyLueHus
COMPOBOXAAKTCA [Y6OKMMU ayTOUMMYHHbIMU W3MEHEHUSAMU U TUNEPOYHKUNENA LMTOBUAHON
)Kesnesbl.
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Relevance

Although more than 100 years have passed
since the first description of autoimmune
thyroiditis in 1912 by the Japanese physician
Hashimoto Hakaru, and nearly 200 years since
the publication of the world-famous article
“Palpitation with enlarged thyroid gland” by the
Dutch physician Robert James Graves in 1835,
nevertheless mechanisms of autoimmune
diseases of the thyroid gland (TG) are still
not fully studied [1, 2, 3]. Currently, both the
Grave’'s disease and autoimmune thyroiditis
(AIT) are considered as the classic organ-
specific autoimmune diseases [4, 5]. Scientists
have paid attention to relationship between
the autoimmune process in the thyroid gland
and hematological diseases only in recent
decades. The risk of anemia in autoimmune
diseases of the thyroid gland may be due to
pernicious anemia and atrophic gastritis, celiac
disease, autoimmune hemolytic syndrome,
celiac disease or rheumatic diseases [6, 7, 8,
9]. Few studies dedicated to identifying of link
between anemia and thyroid disease show
contradictory results regarding the incidence
of anemia in hyperthyroidism. Some scientists
revealed anemia in 30,2%-40.9% of patients
with hyperthyroidism [10], others — in 17.9%
[11], thirds — in 2,8% [12]. The literature data
on types of anemia in hyperthyroidism also are
contradictory [10, 13].

Although influence of excess thyroid
hormones is well-known fact, the exact
pathogenesis of GD anemia remains unclear
[14, 15]. Along with this, some authors
found that even against the background of
euthyroidism there is a significant positive
relationship between the level of free thyroid
hormones, hemoglobin and the level of
erythrocytes, conducting large cohort studies
[16, 17]. M’'Rabet-Bensalah K. et al (2016)
determined that only in 5% of cases anemia is
associated with TG hormonal imbalance [11].

Suggested causes of anemia in
hyperthyroidism are stimulation of
erythropoiesis by thyroid hormones, causing
bone marrow hypoplasia, decreasing of mean
content volume (MCV), hematopoietic stem
cell dysfunction (such as myelodysplasia),
shortened lifespan of red blood cells, and
inefficient use of iron [6, 18, 19].

Thus, anemia in patients with DG is
multifaceted process, the mechanisms of
which are not yet fully studied. Mutually
aggravating course of anemia and GD is a
clinical problem.

Purpose of the study - comparative
assessment of hematological and autoimmune
status of patients with Graves’ disease.

Materials and methods

43 GD patients, underwent surgery in

BULLETIN OF SURGERY IN KAZAKHSTAN N¢3 2023

the department of endocrine surgery of
Scientific Center of Surgery named after
M.A.Topchubashov, aged between 19 and 64
years, including 26 women and 17 men, have
been observed. Assessment of hemograms of
examined patients helped to detect the anemia
in 28 (65.1%) examined patients (group 1). In
15 (34.9%) patients (group Il) anemia was
not detected. Mild anemia was detected in
25 (89.3%), moderate anemia — in 3 (10.7%)
patients. Hemoglobin and erythrocyte indices
MCV (mean erythrocyte volume), MCH (mean
HGB content in erythrocyte), MCHC (mean
concentration of HGB in erythrocyte mass)
were checked in clinical analysis. Additionally,
the levels of serum iron (Fe-ser) and ferritin (Fr)
were determined (Roche kit).

Anemia was diagnosed at a hemoglobin
level of 120 g/l or less in women and 130 g/I
or less in men (WHO, 2001). Phenotyping of
blood lymphocytes was conducted by means
of fluorescent microscope for markers CD3+
(total population of T-lymphocytes), CD4+
(T-helpers), CD8+ (T-cytotoxic suppressors),
CD19+ (B-lymphocytes) (panel LLC-Sorbent,
Moscow) and results were accounted as %.
The content of the CEC in the blood serum
was carried out according to the method
of Yu.A. Grinevich, A.N. Alferov, 1981, in
modification [20]. Well-known method for
studying peripheral blood, the Zinkham-Conley
method, modified by E.N. Novoselova was
used for determining of erythrophagocytosis
in blood plasma [21]. The level of hormones
TSH and T4 free (set by Roche) and antibodies
to the TSH receptor (TSHRADb) also were
detected (set by Roche). Mathematical
analysis of achieved results was conducted
using the Excel 2017 software package. The
structural characteristics of the variational
series (mean, error of the mean), and to
assess the differences between the samples,
the nonparametric Wilcoxon-Mann-Whitney
test also was used [22].

Results and discussion

According to the volume of erythrocytes
(MCV) microcytic anemia was determined
in 15 (53.6%) patients, normocytic - in 12
(42.8%), macrocytic - in 1 (3.5%) patient.
According to morphological indicators of
anemia hypochromic type of anemia MCH
was noted in 15 (53.6%), normochromic - in 12
(42.8%), hyperchromic — in 1 (3.5%) patient.
In 15 (53.6%) patients of group | they found
microcytic - hypochromic anemia, which is
characteristic for iron deficiency anemia,
normocytic-normochromic  anemia, which
has morphological parameters of anemia of
chronic diseases was verified in 12 (42.8%)
patients and 1(3.5%) patient had macrocytic-
hyperchromic anemia.
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Table 1.
Hemogram of patients with
DG before surgery (Mtm)

Table 2.
Immunogram of persons with
GD before surgery (Mtm)

Table 3.

Levels of TSHRADb, TSH and
T4 free in GD patients
before surgery (Mtm)

Indicator Almost healthy GD with GD without “All patients”
(n=15) anemia (n=28) anemia (n=15) | with GD (n=43)
Hemoglobin . N .
HGB, g/I concentration 133.2+1.8 107.2+1.6 132.7£2.6 116.3+2.4
RBC x 10%%/I RBC count 4.3+0.07 4.4+0.1 4.8+0.1" 4.6+0.08"
HCT, % Hematocrit 39.8+0.5 33.0£0.4" " 39.8+0.8" 35.310.6
cl Color indicator 0.92+0.006 0,77+0,01° 0,82+0,02° 0,790,01"
MCV, fl Mean volume of 91.940.6 75.841.7" 82.5+1.5™ 77.9+1.4"
erythrocyte
Average content of HGB . - B
MCH, pg in erythrocyte 30.8+0.2 25.6+0.6 27.7+0.6 26.3+0.4
Mean concentration of
MCHC, g/dI HGB in erythrocyte mass 33.4+0.04 33.6+0.05 33.3+0.3 33.6+0.1
Fe-ser., mmol/I Serum iron content 18.4+1.3 14.74¢0.3" " 16.0£0.5" 15.5+0.5"
Fr, ng/ml Ferritin 35.9+2.0 25.5+1.8" 33.0+1.1" 28.1+1.3"

Note: * - statistical significance of differences relative to data in practically almost healthy people; * - statistical
significance of differences between groups of patients with and without anemia; " - statistical significance of
differences between groups of patients with anemia and “all patients”

As it is seen on the Table 1, HGB level, color
score, mean erythrocyte volume, mean erythrocyte
HGB, serum iron, ferritin in pre-surgery period in the
group “all patients” (n=43) statistically significantly
lower than the corresponding indicators of the
control group, and mean concentration of HGB in
erythrocytes practically does not differ from the
norm. The given violations are mostly associated
with changes in patients of the group I. Changes
of all indicators in this group of patients have
more pronounced character in comparison with
the group “all patients” on three indicators such
as HGB, hematocrit and serum iron levels, which
significantly different from each other (p<0.05).
All indicators of patients in group |, except

MCHC, significantly different from corresponding
indicators of the 2nd group. Aa a result of
assessment of HGB level and iron metabolism
indicators authors determined in patients of group
| decrease in HGB by 20%, serum Fe by 20%, ferritin
by 29%, compared to control indicators (Table
1). More pronounced iron depletion (ferritin)
is related with the fact that the development of
anemia is preceded by a “latent iron deficiency”,
an indicator of which is ferritin. Only the number
of erythrocytes, the color index, the average
volume of erythrocytes and the average content
of hemoglobin in erythrocytes are significantly
reduced in comparison with the control indicators
(p<0.05) in patients of group Il (p<0,05).

Indicators Almost healthy GD with anemia GD without anemia GD “all patients”
(n=15) (n=28) (n=15) (n=43)

CD3+, % 66,5+1,4 47,8+1,1° 50,1+1,3" 48,8+0,8"
CD4+, % 37,9+0,9 30,240,6° 29,8+0,9° 30,0£0,5
CD8+,% 28,340,8 18,5+0,4" 19,940,6 19,0+0,4"
CD4+/CD8+ 1,4+0,04 1,6%0,03" 1,5+0,04" 1,6+0,02°
CD19+,% 11,3+0,6 18,610,5 17,8+0,6 18,4+0,4
ciC, r.u. 64,3+1,5 98,2+1,7" 77,0+1,8" 86,5+2,2"
FU, % 0,8+0,08 2,5+0,3" 1,240,08™ 2,1+0,2"

Note: * - statistical significance of differences relative to data in practically almost people: * - statistical
significance of differences between groups of patients with and without anemia

Immunological disorders, detected in patients,
are associated with the etiology and pathogenesis
of GD. The values of indicators of the group
“all patients”, the 1st and 2nd groups (except
the immunoregulatory index of the 2nd group)
differ from control indicators (p<0.05) (Table

2). Comparative evaluation of immunograms of
patients of the 1st and 2nd groups revealed more
profound changes in patients with GD with anemia
according to three indicators of autoimmunity
(CD4+/CD8+, CIC, FU) which statistically differ
from indicators of GD patients without anemia.

Parameters TSHRAb TSH T4 free
All patients (n =43) 10,840,8* 0,1+0,01* 16,9+2,9*
GD with anemia (n =28) 10,941,0* 0,1+0,02* 13,9+2,5%
GD without anemia (n =15) 10,6+1,3* 0,1+0,03* 22,4+7,1*

<1,75 — negative
>1,75 — positive

(/)

Norm

0,32-5,2(mIU/I) 0,7-1,8(ng/dl)

Note: * - statistical significance of differences compared to the norm
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Studying of hormone levels and antibodies
to the TSH receptor also revealed changes
characteristic for GD. The level of antibodies
to the TSH receptor is significantly increased
compared to the norm in all groups and T4free
level, and the TSH level is significantly lower in
comparison with the norm (Table 3).

Conclusion

GD is characterized by high frequency of
development of anemia (65.1%), mostly the
mild form (89.3%), and microcytic-hypochromic

(53.6%), characteristic for iron deficiency
anemia.
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