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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.
Iron deficiency anaemia is a common condition in children 

that can impair growth and development. This study aimed to 
evaluate the utility of easy, routinely available laboratory tests 
in predicting iron deficiency anaemia. Medical records of 55 
children (mean age 4.9 ± 3.2 years) with laboratory evaluation 
of anaemia were analysed retrospectively. Parameters included 
complete blood count, serum iron, total iron binding capacity 
(TIBC), serum ferritin and transferrin saturation. Based on 
reference ranges, haemoglobin, hematocrit, serum ferritin 
and transferrin saturation were reduced below normal, 
indicating clear iron deficiency. Although within normal 
limits, red blood cell count, mean corpuscular volume, mean 
corpuscular haemoglobin and serum iron were close to lower 
limits, suggesting subtle deficiency. In contrast, red cell 
distribution width, platelet count, white blood cell count, TIBC 
and unsaturated iron binding capacity were unaffected. In 
conclusion, haemoglobin, and hematocrit from complete blood 
count, along with subtle changes in some of the red cell indices, 
can strongly suggest, iron deficiency anaemia in children, 
Taking into consideration the increased body demand of iron 
in this age group with follow-up to ensure a desirable response, 
with less need for more advanced iron studies. These widely 
available, inexpensive tests may facilitate early detection and 
treatment of this common pediatric condition.

Key words. Anemia, iron deficiency, hemoglobin, hematocrit, 
red blood cell indices, paediatrics.
Introduction.

Iron deficiency anaemia is the most prevalent nutritional 
deficiency worldwide, especially among infants and children 
[1-4]. It is defined as a decrease in the total body iron content 
leading to reduced haemoglobin synthesis and smaller red blood 
cells [5-8]. The condition is attributed to inadequate dietary 
iron intake, poor iron absorption or utilization, or increased 
iron requirements during growth periods [9-11]. Infants aged 
6 to 24 months are particularly susceptible due to rapid growth 
combined with limited dietary sources of iron after weaning 
from breast milk [12-14]. 

The global prevalence of iron deficiency anaemia in children 
under 5 years old is estimated at 47.4%, with the highest rates in 
Africa and Asia [1,15,16]. Even in developed regions like North 
America and Europe, prevalence remains around 9-20% in 
toddlers and pre-schoolers [17,18]. Iron deficiency anaemia can 
impair growth, immune function, and cognitive development 
during critical periods of early childhood [19,20]. Therefore, 
early detection and prompt treatment are essential to ensure 
optimal health and prevent long-term consequences.

Diagnosis of iron deficiency anemia requires laboratory 
confirmation, in conjunction with medical history and physical 

examination [12]. The gold standard tests are serum ferritin, 
which reflects total iron stores, and transferrin saturation, which 
indicates iron availability for erythropoiesis [5]. However, 
these advanced iron studies may not be routinely available in 
all healthcare settings, particularly in developing regions with a 
high prevalence of nutritional anaemia. Complete blood count 
(CBC) with red cell indices can provide valuable initial data, 
with low haemoglobin and hematocrit indicating anaemia. 
Subtle changes in red cell size and haemoglobin content may 
also suggest depleted iron stores [17,18]. Therefore, this 
study aimed to evaluate the potential of using easily available, 
inexpensive laboratory tests to suggest iron deficiency anaemia 
in children, and if a confirmation test like serum ferritin is not 
available, this may be replaced by response follow-up.
Materials and Methods.

Study Design and Laboratory Parameters: This 
retrospective study analyzed medical records of children 
diagnosed with anaemia at private clinics over 7 years (2014-
2021). Of 1000 records screened, 55 met inclusion criteria of 
age under 12 years and availability of comprehensive laboratory 
iron studies. The mean age was 4.9 ± 3.2 years. The following 
parameters were recorded from laboratory reports: haemoglobin 
(Hb), hematocrit, red blood cell count (RBC), mean corpuscular 
volume (MCV), mean corpuscular haemoglobin (MCH), mean 
corpuscular haemoglobin concentration (MCHC), red cell 
distribution width (RDW), platelet count, white blood cell count 
(WBC), serum iron, unsaturated iron binding capacity (UIBC), 
total iron binding capacity (TIBC), transferrin saturation, and 
serum ferritin. Reference ranges were based on standard values 
for children ages 1-6 years (Table 1). Data were analysed as 
mean ± standard deviation and compared to reference ranges to 
determine potential markers predictive of iron deficiency, these 
data were compared to reference range [21].

Data Analysis: Participant demographic and clinical 
characteristics were summarized using descriptive statistics. 
Laboratory parameters were recorded as mean ± standard 
deviation and compared against reference ranges to determine 
potential markers predictive of iron deficiency anaemia. Data 
were analyzed using SPSS Statistics software (version 27).
Results.

The study population showed clear iron deficiency anaemia 
based on reduced haemoglobin, hematocrit, serum ferritin and 
transferrin saturation compared to reference values (Table 1). 
Although RBC, MCV, MCH and serum iron remained within 
normal limits, levels were close to the lower thresholds, indicating 
a subtle decline suggestive of depleted iron stores. In contrast, 
RDW, platelet count, WBC, UIBC and TIBC were within normal 
ranges and unaffected by iron deficiency in this cohort.
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In contrast, RDW, platelets, WBC and markers of iron binding 
capacity were unchanged, suggesting they are unaffected by 
iron depletion in children and do not provide discriminative 
information to aid diagnosis. Specifically, RDW is a less sensitive 
indicator in childhood iron deficiency anaemia compared to 
thalassemia syndromes or other causes of more severe red cell 
distortion [25,26]. Research also shows no clear effect of iron 
deficiency on platelet count, white cell production or markers 
of iron binding like UIBC and TIBC [27,28]. Therefore, these 
indices may not contribute significantly to suggesting iron 
deficiency anaemia in children.

Overall, the pattern of results demonstrates the promise of 
using widely available, low-cost laboratory haematology tests 
to detect iron deficiency anaemia in children without the need 
for more complex iron markers. The combination of overt CBC 
changes like low haemoglobin and hematocrit, along with a 
subtle decline in the precursor for red cell formation expressed 
by low reticulocyte response for the degree of anaemia, can 
identify evolving iron-restricted erythropoiesis with reasonably 
high sensitivity using only basic, inexpensive, and accessible 
technology. These findings are supported by previous studies 
demonstrating high sensitivity of similar CBC markers for 
suggesting tissue iron deficiency, comparable or superior to 
more expensive and intricate iron tests [18,19,29-31]. 

Implementing these simple, inexpensive laboratory tools may 
be especially valuable for enhancing early detection of iron 
deficiency anaemia in regions with high childhood prevalence 
but inadequate access to advanced diagnostic facilities. 
Haematology analysis with CBC provides a universally 
available technology across urban and rural settings in low-
resource countries, enabling screening based on haemoglobin, 
hematocrit, and red cell indices with reasonably high accuracy. 
Early identification can facilitate timely treatment through 
dietary modification or iron supplementation to replenish stores, 
restoring iron availability for erythropoiesis and preventing 
progression to advanced or severe anaemia with growth and 
developmental consequences [31-36]. From a broader public 
health perspective, enhancing screening and treatment access 
using basic laboratory tools may help reduce the burden of 
nutritional childhood anaemia in high-prevalence regions and in 
children with chronic diseases [37].

However, certain limitations to this analysis warrant 
consideration. The retrospective, cross-sectional design 
provides only a single snapshot in time, without the ability 
to characterize longitudinal trends that may help differentiate 
mild iron depletion from overt iron deficiency anaemia. The 
lack of serial monitoring of individual children from early iron 
repletion through evolving deficiency to established anaemia 
also limits the characterization of the full natural history. 
Additionally, the modest sample size and lack of healthy iron-
replete controls for comparison may affect the generalizability 
of red cell reference ranges. Further large-scale studies should 
evaluate temporal changes in candidate CBC markers relative 
to gold standard iron tests through the full spectrum from iron 
sufficiency to deficiency to overt anaemia. Larger samples with 
healthy controls will also help accurately determine the age-
adjusted sensitivity and specificity of these potential screening 
tests.

Discussion.
This study demonstrates the potential value of complete blood 

count including red cell indices in predicting iron deficiency 
anemia in children, in suggesting IDA to be confirmed by 
clinical and lab response without the need for more complex 
iron studies. Haemoglobin, hematocrit, RBC, MCV, MCH and 
serum iron showed varying degrees of decline compared to 
reference ranges, suggesting subtle to severe iron deficiency.

Haemoglobin and hematocrit were substantially decreased, 
reflecting the well-established utility of these simple CBC 
parameters for detecting anaemia [1,12]. The significant 
reduction below normal levels indicate clear iron deficiency 
anaemia based on depleted haemoglobin synthesis. Previous 
studies have consistently identified low haemoglobin and 
hematocrit as sensitive markers of iron deficiency in infants and 
children [17,18]. These findings reinforce the value of CBC as 
a universally available, inexpensive first-line test that can raise 
suspicion for nutritional anaemia.

Additionally, lower RBC and red cell size indices including 
MCV and MCH provide evidence of depleted iron stores. 
Although still within population reference ranges, the 
subtle decline towards lower limits is suggestive of reduced 
haemoglobin content and smaller cell volume characteristic 
of iron deficiency [5]. Research has demonstrated that falling 
RBC, MCV and MCH precede development of overt anaemia, 
and may indicate iron deficiency in the absence of frank 
anaemia [18,22,23]. Therefore, careful attention to these red cell 
parameters on CBC can provide early warning of impending 
iron deficiency anaemia.

Serum iron levels were also noted to be low-normal in the study 
population. Although not specific to iron deficiency, declining 
serum iron reinforces the pattern of reduced iron availability for 
erythropoiesis [9,24]. Monitoring trends in serum iron along 
with red cell indices may enhance the detection of early or 
mild iron deficiency. Overall, the constellation of low-normal 
haemoglobin production markers, before the development 
of overt CBC abnormality, highlights the subtle changes that 
precede established nutritional anaemia.

Measured parameters Children (mean ± SD) 
(n=55)

Reference range
(1-6 years) [21]

Age (years) 4.9±3.2
Hb (g/dL) 10.7±1.9 11.5-14.5
Hematocrit (%) 32.7±4.8 35-44
RBC (x10^12/L) 4.4±0.78 3.9-5.3
MCV (fL) 75.4±9.3 74-90
MCH (pg) 24.8±4.5 24-30
MCHC (g/dL) 32.68±2.6 32-36
RDW (%) 14.8±2.7 12-16
Platelets (x10^3/μL) 317.8±148.1 150-450
WBC (x10^9/L) 8.6±3.1 6-17
Serum iron (μg/dL) 22.9±32.8 50-120
UIBC (μg/dL) 327.8±100.8 150-375
TIBC (μg/dL) 372.8±88 250-425
Transferrin saturation (%) 13.8±13 20-50
Serum ferritin (ng/mL) 3.77±0.90 12-60

Table 1. Hematological parameters of children with iron deficiency 
anaemia.
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In summary, this study supports the potential value of 
inexpensive, widely available blood count tests to confirm iron 
deficiency anaemia in children without the need for complex 
iron studies. Low haemoglobin, hematocrit, and subtle red cell 
changes on routinely performed CBC can identify evolving 
iron-restricted erythropoiesis with reasonable accuracy. 
Incorporating these simple, low-cost laboratory tools into 
pediatric screening protocols, particularly in high-prevalence 
regions, can promote early detection and intervention to mitigate 
lifelong consequences of nutritional childhood anaemia.
Conclusion.

This study demonstrates inexpensive, globally accessible 
blood count tests can strongly suggest iron deficiency anaemia 
in children, With less need for more expensive iron markers in 
under-resourced communities. Low haemoglobin, hematocrit, 
and declining red cell indices on routinely performed CBC 
along with age and clinical features were reasonably sensitive 
suggesters of evolving iron deficiency. These findings support 
wider implementation of basic laboratory tools to enable early 
detection and treatment of this prevalent pediatric condition, 
especially important in regions with high childhood anaemia 
prevalence but inadequate access to complex diagnostics.
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