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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
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7. Please indicate last names, first and middle initials of the native authors, present names and initials
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number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
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of the article under the title “References”. All references cited in the text must be listed. The list of refer-
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in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
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9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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
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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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Table 1. Hematological parameters of children with iron deficiency
anaemia.

i +
Measured parameters Children (mean + SD) Reference range

(n=55) (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 3.9-53
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/uL) 317.8+£148.1 150-450
WBC (x10"9/L) 8.6£3.1 6-17
Serum iron (png/dL) 22.9432.8 50-120
UIBC (pg/dL) 327.8+100.8 150-375
TIBC (pg/dL) 372.8+88 250-425
Transferrin saturation (%) 13.8+13 20-50
Serum ferritin (ng/mL) 3.77+0.90 12-60

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.
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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.



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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