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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Objectives: Postmenopausal women (PMW) undergo a 

physiological phase of lack or insufficient female sex hormones 
resulting in some consequences including hematological 
deficits. The present study aimed to investigate the detection of 
anemia in PMW using easy laboratory tools.

Methods: In this retrospective analysis of patient data 
collected during the period between 2014-2022. Data retrieved 
from PMW records were collected over 4 years and analyzed.

Results: In comparison to normal ranges, data of PMW has 
shown reduced levels of hemoglobin, packed cell volume, mean 
corpuscular volume, and mean corpuscular hemoglobin. PMW 
has also shown elevated levels of red cell distribution width and 
levels of serum iron. Compared to normal ranges, no changes 
have been seen regarding red blood cell count, Mean corpuscular 
hemoglobin concentration, unsaturated or total iron binding 
capacity, transferrin saturation, serum ferritin, white blood 
cells count, and platelets. To provide in-depth investigation, we 
divide our participants into three groups according to their ages: 
45-55 years, 56-65 years, and 66-80 years. The older the age, 
the more parameters are altered.

Conclusion: The study highlighted the potential impact 
of postmenopausal hormone alteration on hematological 
parameters and the routine laboratory tools could be used to 
assess such alteration in blood parameters.

Key words. Anemia, hemoglobin, hematocrit, postmenopause, 
female sex hormones, ageing.
Introduction.

Anemia could be defined as a low level of hematocrit and 
hemoglobin in the blood. The levels are physiologically different 
in women compared to men. In women, anemia is considered 
at the hematocrit level lower than (36%) or hemoglobin lower 
than (12%), while in men anemia is considered at the hematocrit 
level lower than (41%) or hemoglobin lower than (13.5%) 
[1]. Alongside sex variation, ageing also has an impact on 
the variations in the levels of hematocrit and hemoglobin, the 
elderly are usually more prone to anemia than the younger [2,3]. 
These reports attributed a decline in hematological parameters 
to ageing and/or reduced nutritional intake [2,3]. Moreover, 
postmenopausal women (PMW) might have an additional 
factor which does contribute to hematological changes due to 
hormonal changes [4]. 

At child-bearing age, women produce different hormones in 
high levels, including follicle-stimulating hormone, luteinizing 
hormone, estrogen, and progesterone, which altogether have 
a great impact on reproduction and menstruation on their first 
instance alongside that on circulation components, such as 
immune cells and red blood cells. At menopausal age, these 
hormones physiologically decline which will ultimately have 

impacts on these aforementioned physiological processes [5-8]. 
It has been reported that menopause could be responsible for 

the modulation of platelet count and blood hypercoagulability 
increasing the chance of atherosclerosis propensity [9-12]. The 
explanation of this variation in hematological abnormalities has 
been uncertain. Some studies have related that to normal ageing 
processes [5-8] while other linked them to nutritional status 
[2,3], and other has linked it to a decline in marrow functions due 
to postmenopausal (PM) hormonal cessation [13]. In the present 
study, the PMWs were investigated for possible hematological 
abnormalities using easy laboratory tools for diagnosis.
Materials and Methods.

Study Design and Laboratory Parameters: This retrospective 
study conducted over 7 years (from 2014 to 2021) utilized 
the medical files at private clinics of previously recorded 
postmenopausal women with anemia at ages 58±10 year. out 
of 1000 record checked only 68 patients met criteria of being 
postmenopausal and having a full records of measured iron 
related parameters.

Statistical analysis: Data expressed as mean ± standard 
deviation and compared to reference ranges to determine the 
differences.
Results.

The results of the laboratory analysis of routinely analyzed 
blood samples collected over 4 years have revealed that the PM 
status has led to certain changes, including reduced Hb, PCV, 
MCV, and MCH to lower than the standard normal range. While 
RDW and serum iron were elevated to more than the normal 
range. Nonetheless, many parameters were within the normal 
ranges, including RBCs, MHCH, platelets, WBCs, UIBC, 
TIBC, transferrin saturation, and serum ferritin (Table 1).

When results are sub-grouped into different age groups it is 
revealed that older (56-80 years) have higher hematological 
parameters alterations than younger (45-55 years) (Table 2).
Discussion.

The present study has strongly confirmed that blood 
parameters in general were modulated in postmenopausal 
women; with most often being reduced compared to the normal 
range, moreover, older age group postmenopausal women were 
more affected than younger age groups. In general, most of the 
blood parameters in postmenopausal women were decreased 
in the present study, this could be potentially related to ageing 
processes which is resulting in reduced bone mineral density as 
a consequence of hormonal decline [13,14]. 

The hemoglobin level and PCV were reduced to a lower-than-
normal range in PMW, especially at age ranges 45-55 years 
compared to older age groups (56-80 years). This outcome has 
been further confirmed by other anemia parameters including 
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MCV, MCH, and MHCH, which were reduced in parallel to 
Hb, and PCV, moreover, RDW was reciprocally elevated. 
Nonetheless, RBCs were within normal range showing no 
significant modulation in all age groups under assessment. These 
easy laboratory tools could be potentially used as a diagnostic 
tool for anemia. These results were in agreement with Qamar 
et al. (2015), who have reported that PMW diagnosed with 
iron deficiency anemia through measured anemia parameters 
(Hb, PCV, MCV, MCH, MHCH, ferritin, and RDW) and 
these parameters were not corrected via ferrous sulfate tablet 
administration, hence the study has attributed the anemia to 
iron malabsorption through the gastrointestinal system [15]. 
Moreover, in a case-control study involving using tibolone as 
a hormone replacement therapy (HRT), the patient developed 
polycythemia which further validates our finding that sex 
hormones could potentially impact the blood parameters [16]. 
In contrast to these aforementioned findings, a study conducted 
in Saudia Arabia by Al Khamees et al. (2023) reported that 
anemia is reported in premenopausal women rather than 

PMW, nonetheless, the sample of participants was patients 
with breast cancer, hence, the outcome could not be related to 
the findings of the present study due to the impact of cancer 
itself on the body responses to normal physiological function 
including hematopoiesis [17]. Shah et al. (2022), reported that 
aging is detrimental in developing iron deficiency anemia [18]. 
Moreover, this variation could be potentially related to the 
role of estradiol in the mutation of genes which do involved 
in hematopoiesis [19]. Additionally, erythropoiesis associated 
with Monge’s disease (chronic mountain sickness) has been 
shown to be more prevalent in males compared to females, and 
estrogen administration reduced erythropoiesis associated with 
Monge’s disease [20]. In addition to that, Lewerin et al. (2014), 
reported that estradiol levels reciprocally associated with Hb 
concentration confirming the great role of declining estradiol in 
PMW in inducing alterations in hematological parameters [21].

The levels of iron in the present study confirmed that PMW has 
a higher iron concentration than the acceptable normal range, 
furthermore, ageing has its impact because it seems that the 

Measured parameters
Female at postmenopause 
age (58± 10)
(n=68)

Reference range

Hb (g/dl) 10.8±2.5 12-15.5
PCV(%) 33.8±6.23 36-46
RBC(*1012/L) 4.4±0.8 3.8-4.8
MCV(fl) 78.3±11.6 80-100
MCH(pg) 25.2±5.4 27-32
MHCH(g/dL) 31.8±2.8 31-37
RDW(%) 15.8±3.9 11.6-14
S Iron (µmol/L) 54±35.4 10.74 -30.43
UIBC (µg/dL) 280±106 131 - 425
TIBC (µg/dL) 334±85 240-450
Transferrin saturation (%) 18.6±14 15-50%
Serum ferritin (ng/ml) 190±28 24 -307
WBCs(x109/L) 7.3±2.5 4-11
Platelets(x103/L) 284±111 150-450

Table 1. Hematological parameters of the studied sample.

Measured parameters
Female at postmenopausal age (n=68)

Reference range45-55 years
(49.5±3)

56-65 years
(60±3.3)

66-80 years
(73±5.5)

Hb (g/dl) 10.3±2.6 11.5±2.7* 11.1±2.2* 12-15.5
PCV(%) 33±6 35±6.9* 33.9±5.5 36-46
RBC(*1012/L) 4.5±0.8 4.3±1 4.3±0.75 3.8-4.8
MCV(fl) 75±12.4 83±11* 80±8.7* 80-100
MCH(pg) 23.5±5.5 25±5.5* 26.2±4* 27-32
MHCH(g/dL) 31±2.7 33±3* 32.7±1.9 31-37
RDW(%) 16±2.9* 15.4±6 15.1±3 11.6-14
S Iron (µmol/L) 41.5±28 72±36*# 65.1±38.5* 10.74 -30.43
UIBC (µg/dL) 334±99* 227.5±89 218.7±79.1 131 - 425
TIBC (µg/dL) 376±84* 300±64*# 283.9±63.7 240-450
Transferrin saturation (%) 12±9.8 26±14* 24±15* 15-50%
Serum ferritin (ng/ml) 78±13 249±24* 377.8±44*# 24 -307
WBCs(x109/L) 7.1±2.1 7.1±2.5 7.9±3.2* 4-11
Platelets(x103/L) 291±9.9* 290±14* 265.1±130 150-450
*#p<0.05

Table 2. Hematological parameters of the studied sample according to age ranges.
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older (56-80 years) age groups have significantly higher plasma 
iron concentration than the normal range. These findings are in 
agreement with in vivo studies conducted in ovariectomized 
rats as a PM model for osteoporosis, these studies reported a 
significantly higher iron plasma concentration compared to 
control groups [22,23], with reciprocal lower Hb concentration in 
ovariectomized rats compared to control [24], moreover, PMW 
has investigated for iron plasma concentration and the outcome 
confirmed significantly higher plasma iron concentration in 
PMW than premenopause [25]. Despite reported changes in 
iron, there were no changes in serum ferritin, transferrin, TIBC, 
and UIBC in PMW, however, different age groups have shown 
variations but all within the normal ranges regarding iron 
binding indices (TIBC and UIBC). Transferrin saturation in the 
younger (45-55 years) group is lower than that of older (56-65 
and 66-80 years) groups with later groups being within normal 
ranges of transferrin saturation. Serum ferritin in the older (66-
80 years) age group is higher than the upper limit of normal 
ranges and higher than that of other groups (45-55 and 56-65 
years). Therefore, postmenopause and ageing coincidently lead 
to such variation. Using estrogen-containing contraceptives in 
mice has been shown to increase transferrin and reduce ferritin 
[26].

The WBCs have shown no changes in PMW and fall within the 
normal ranges at different age groups confirming that changes 
in estrogen levels in PMW have no impact on WBCs. A similar 
outcome has been reported by Sendag et al. (2005) with no 
changes in WBCs being shown in PMW even after hormone-
replacement therapy apart from increased activation of T cell 
subsets upon hormonal replacements [27]. Similarly, using 
estrogen in women at childbearing age has shown no changes 
in the blood lymphocyte count, however, a subpopulation of 
T cell differentiation and activation were partially affected by 
estrogen administration [28]. Similar impacts have been found 
in neutrophils where estrogen has no impact on neutrophil 
count but activates the cells [29]. Nonetheless, WBCs has been 
reduced significantly in PMW compared to the control group 
(childbearing age group) indicating that PM has an impact on 
WBCs, however, when this study stratified their patients into 
different age group, the outcome revealed that the lowest WBCs 
were reported with older ages (51-80 years) than youngers 
(41-50 years), this differences in the result compared to our 
study ought to the preexisting immune disease in such patients 
included in the study [4]. Kamada et al. (2000), have reported 
that T cells were non-significantly reduced in postmenopause 
compared to the control group, however, after starting with 
hormone replacement therapy, the T cell counts significantly 
elevated compared to the control group, and no significant 
changes were reported regarding subsets of T cells or their 
activations [30]. In contrast, Abildgaard et al. (2020), have 
reported that postmenopausal women have shown higher WBC 
counts in PMW than premenopause, the variation in relation to 
the present study could be due to the age of included subjects 
was lower than 60 years [31]. Postmenopause has no impact 
on platelet levels and increasing the age of postmenopause 
has a slight impact on platelets showing a reduced level with 
ageing. In a study conducted by Okoroiwu et al. (2021), they 

reported increased platelet count in women taking contraceptive 
hormones, however, these women were of childbearing age 
compared to PMW in the present study [32]. In contrast, Grau 
(2018) found that platelet counts were lowest in male than 
female (on/off) contraceptives, moreover, females without 
hormonal contraceptives have shown higher platelet counts than 
females with hormonal contraceptives [33].

The limitations of the present study include a small sample 
size and the conduction of the study being unicentric in private 
clinics and blood analysis laboratories, moreover, no control 
groups were included apart from using population-based normal 
ranges for comparisons.
Conclusion.

The present study delved into the hematological changes 
associated with PMW. Exploring such connections could lead 
to uncovering priceless insight for easier diagnosis and follow-
up strategies for anemia treatment. Moreover, it could give an 
idea about the target ages of anemia in PMW. Ageing served as 
an important parallel cofactor together with reduced female sex 
hormones as a detrimental association with anemia.
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