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Aim — to compare the effectiveness of two therapeutic approaches for iron-deficiency anemia (IDA) in multiparous pregnant women: ferric iron (Fe*")
preparations alone and ferrous iron (Fe?) salts combined with a vitamin-mineral complex, by evaluating pregnancy complications, delivery outcomes,
and early neonatal status according to anemia severity and trimester of pregnancy.

Materials and methods. The study included 100 pregnant women with three or more pregnancies. The Comparison group included 40 pregnant
women with IDA who received only ferric iron supplements. The Main group included 60 pregnant women with IDA who received treatment with
ferrous iron salts (in combination with a vitamin-mineral complex).

Results. \When comparing the Comparison group with the Main group, complications such as threatened miscarriage and chronic intrauterine hypo-
xia of the fetus were significantly more common in the former group. Significant differences in the incidence of complications such as premature
rupture of membranes (PROM) and hypotonic labor were also observed during childbirth, depending on the severity of anemia and the trimester of
pregnancy. According to the results, grade Il anemia in the third trimester is associated with significantly higher rates of threatened miscarriage,
chronic inflammatory heart failure, PROM, and lower neonatal Apgar scores. The clearest differences were observed among women with grade |l
anemia in the third trimester: threatened miscarriage was recorded in 63.6% versus 0.0%, CIFH in 45.5% versus 0.0%, and PROM in 54.5% versus
10.5% in the Comparison and Main groups, respectively.

Conclusion. Thus, the administration of ferrous iron salts in combination with a vitamin-mineral complex not only improved women’s quality of life but
also reduced the incidence of several obstetric complications during pregnancy and childbirth.

The study was conducted in accordance with the principles of the Declaration of Helsinki. Informed consent from women was obtained for the study.
The author declares no conflict of interest.
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3anisopecdiunTHa aHeMIfA y XiHOK, AKi 6arato HapoAXKyBaNn: aHani3 KNiHiYHNX NOKa3HUKIB

NiKyBaHHSA aHeMil
P.I. Aliyeva
A3epbaixxaHCbKuii MeanyHuiA yHisepcuTeT, M. baky

MeTta — NopiBHATM €eKTUBHICTL ABOX TepaneBTUYHUX NIAXOAIB A0 NiKyBaHHA 3ani304ediunTHOT aHemil (3LA) y NOBTOPHOPOAHMX BariTHUX:
npenaparis TPVYBANEHTHOr O 3a/1i3a OKPeMO Ta CoNelt [ABOBANEHTHOrO 3ani3a y NoeAHaHHI 3 BiTaMiHHO-MIHEPAIbHVIM KOMMIEKCOM, OLIHIO YN
YCKNaAHEeHHS BariTHOCTI, Pe3yNbTaTty MOMOTIB Ta PaHHI HEOHATAIbHIIA CTaH 3aN1eXHO B TAKKOCTI aHeMil Ta TDMMECTPY BariTHOCTI.

Martepianu Ta MeToaun. Y 10CiAXeHH B39/10 yyacTe 100 BariTHMX XIHOK i3 TpbOMa ab0 Oinblle BarirTHOCTAMU. [pyny NOPIBHAHHA CTAHOBUN
40 BariTHMx XiHok i3 3A, aki oTpuMyBav nuwe Ao6aBKy TPMBANEHTHOrO 3anisa. [Jo OCHOBHOI rpyny yBiwno 60 BaritH1x XIHOK i3 3[A, ki
OTPUMYBaAN NiKYBaHHSA CONAMM ABOBANEHTHOIO 3a/113a (y NOEAHAHHI 3 BITAMIHHO-MIHEPA/IbHUM KOMMIEKCOM.

PesynbraTtun. i 4ac CniBCTaBNeHHA TPYN NOPIBHAHHA Ta OCHOBHOT, TaKi YCKNAAHEHHA, 9K 3arpo3a BUKUAHA Ta XPOHIYHa BHYTPILLHBOYTPOOHA
FINOKCIA NN1oAa Oy 3HAYHO HYaCTILLMMK B FRYMI NOPIBHAHHA. 3HAUHI BIAMIHHOCTI B 4aCTOTI TAKMX YCKNaAHEHb, AK NepeYacHnii po3puB Na1040BYX
060n0HOK (MPMO) Ta rinOTOHIYHI MO0, TAKOX CNOCTEPIranucs Nid Yac NoNoris, 3aNexXHO Bid THKKOCTI aHeMil Ta TpUMeCTpy BariTHOCTI. 3riaHo
3 pesyneratamu, aHemia Il CTyneHa y TpeTboMy TPMMECTPI NOB’'A3aHa 3i 3HaYHO BULLMMY MOKa3HUKaMM1 3arpo3un BUKUOHSA, XPOHIYHOI 3anaibHOl
cepueBoil HegoctatHocTi, IPMO Ta HKUMx 6aniB 3a WKanoo Anrap y HOBOHapOMKEHMX. Hanbinbl YiTKi BIAMIHHOCTI CNOCTEpIranmcs y »iHoK i3
aHeMieto Il CTyneHa y TpeTboMy TPUMECTPI: 3arpo3a BUKMAHA Oyna 3apeecTpoBana y 63,6% npotn 0,0%, XpoHidHa 3ananbHa cepueBa HeAoCTaTHICTb —
y 45,5% npotn 0,0%, a MPI10 —y 54,5% npotr 10,5% y rpyni NOPIBHAHHS Ta OCHOBHIN rpyni BIANOBIAHO.

BucHoBoK. BBe/leHH:A COel ABOBa/IEHTHOI O 38/1i3@ B NOEAHAHHI 3 BITAMIHHO-MIHEPA/IbHUM KOMINIEKCOM He TifIbKM NOKPALLMIO GKICTb XUTTH XIHOK,
ane i 3MeHLWWNO YacToTy BUHVKHEHHS KifIbKOX aKyLEePCbKMX YCKAaAHEeHb Mifd 4ac BariTHOCTI Ta NOIori8.

JocnipxkeHHa npoBedeHo BiANOBIAHO A0 NPUHUMAIB [eNbCiHCEKOT Aeknapauil. [na npoBeaeHHA A0CIAKEHHA G0 OTPUMAHO IH(POPMOBAHY 3roAy »IHOK.
ABTOP 3a9B/ISE NPO BIACYTHICTb KOHMNIKTY IHTEPeCiB.

KnouoBi cnoBa: 3anisofediunTHa aHemis, BaritHiCTb, 6aratonnigHi xiHku, 4o6aBKky 3ai3a, BiTaMiHHO-MiHepasbHUA KOMMIIEKC.

A. nemia is one of the most common hematolo- approximately 6 million people. The diagnosis of
gical abnormalities encountered by hospital anemia is established based on hemoglobin (Hb)
physicians and practitioners. Globally, anemia affects concentration determinations; however, this data
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does not allow one to determine the underlying
cause of the anemic condition [8].

Iron-deficiency anemia (IDA) manifests as hypoxic
and sideropenic syndromes. Hypoxic syndrome in-
cludes all anemic symptoms: pale skin and visible mu-
cous membranes, tachycardia, tinnitus, headaches,
and weakness. Sideropenic symptoms include taste
perversion, dry skin, nail changes, hair loss, stomatitis,
tongue irritation, and dyspeptic symptoms [6].

IDA in pregnant women can lead to a number of
complications for both the mother and fetus, includ-
ing premature birth [7], placental insufficiency,
threatened miscarriage (TM), infections, fetal mal-
nutrition, and other complications. Anemia typical-
ly worsens with repeated pregnancies [9].

Frequent births and high parity reduce the vita-
lity of women of active reproductive age. Multipa-
rous women still account for a significant proportion
of women of reproductive age [2]. Considering the
above, as well as the high prevalence of IDA among
this group of women, we conducted this study.

The aim of the study was to compare the effective-
ness of two therapeutic approaches for IDA in mul-
tiparous pregnant women: ferric iron (trivalent iron,
Fe*") preparations alone and ferrous iron (divalent
iron, Fe?") salts combined with a vitamin-mineral
complex, by evaluating pregnancy complications,
delivery outcomes, and early neonatal status accord-
ing to anemia severity and trimester of pregnancy.

Materials and methods of the study

The study included 100 pregnant women. It was
conducted among women who visited Maternity
Hospital No. 5 named after Shamama Aleskerova at
the Department of Obstetrics and Gynecology IT of
the Azerbaijan Medical University between
2018 and 2023.

According to the World Health Organization
classification of Hb concentration, the degree of ane-
mia was determined as follows: Grade I — Hb 100—
110 g/L; Grade IT — Hb 70-99 g/L; Grade 111 — Hb
below 70 g/L.

Among the examined pregnant women, the Com-
parison group included 40 women with anemia who
received only ferric iron supplements. The Main
group included 60 pregnant women with IDA who
received treatment with ferrous iron salts in combi-
nation with a vitamin and mineral supplement. All
percentages in the text and tables were recalculated
and are presented from the denominator indicated
for the relevant treatment group or subgroup. Thus,
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for subgroup analyses, the denominator is the num-
ber of women in that subgroup, not the number of
patients with a single clinical sign.

Hemogram was determined using a Mythic 18 he-
matology analyzer (Switzerland), serum iron levels
were determined biochemically using a Human Di-
agnostics (Germany) Chromazurol assay (CAB),
and serum ferritin was measured by Enzyme—Linked
Immunosorbent Assay (ELISA) using a «Pishtaz
Teb» (Islamic Republic of Iran) assay.

Statistical methods. The results were analyzed us-
ing the Mann-Whitney U test and analysis of vari-
ance (ANOVA) in the SPSS-26 statistical package.
The statistical significance of differences between
the group indicators was calculated using the Pt
(Student’s Bonferroni), Py? (Pearson), and PU
(Mann—Whitney) criteria, with p<0.05 considered
statistically significant in the SPSS-26 program.

Results of the study and discussion

The study analyzed clinical outcomes of pregnan-
cy and childbirth depending on the trimester of
pregnancy and the degree of anemia.

Grade I anemia was detected in 12 of the women:
the Comparison group included 5 women, and the
Main group included 7 women.

Threatened miscarriage was observed in 2 (40.0%)
patients in the Comparison group, while in the Main
group no cases were noted — 0 (0.0%) (Py*=0.067;
PU=0.079). Chronic intrauterine hypoxia of the fetus
(CIHF) was detected in 1 (20.0%) patient in the Com-
parison group and was not observed in the Main
group — 0 (0.0%) (Py*=0.217; PU=0.237). According
to the severity of preeclampsia, in the Comparison
group, preeclampsia was absent in 4 (80.0%) patients,
moderate preeclampsia was not noted — 0 (0.0%), while
severe preeclampsia was registered in 1 (20.0%) pa-
tient. In the Main group, preeclampsia was absent in all
7 (100.0%) patients; moderate and severe forms were
not registered — 0 (0.0%) in both cases (Py*=0.217;
PU=0.237). Premature rupture of membranes
(PROM) was observed in 4 (80.0%) patients in the
Comparison group and was not noted in the Main
group — 0 (0.0%) (Py2=0.004; PU=0.006). Hypotonic
labor was registered in 2 (40.0%) patients in the Com-
parison group, while in the Main group no cases were
observed — 0 (0.0%) (Py*=0.067; PU=0.079).

When assessing newborns using the Apgar score at
the 5" minute, a score of 6 points was not recorded in
either group. A score of 7 points was noted in
2 (40.0%) newborns in the Comparison group and
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Table 1
Clinical features of pregnancy during the third trimester and Grade | anemia
Groups
Indicators Comparison (n=5) Main (n=7)
n % N % Px? PU
.y Absent 3 60.0 7 100.0 0.067 0.079
Present 2 40.0 0 0.0
Absent 4 80.0 7 100.0
CIHF
Present I 200 0 0.0 0.217 0.237
Absent 4 80.0 7 100.0
Preeclampsia grade Moderate 0 0.0 0 00
Severe I 200 0 0.0 0.217 0.237
Absent 1 20.0 7 100.0
PROM
Present 4 80.0 0 00 0.004 0.006
Absent 3 60.0 7 100.0
Hypotonic labor
Present 2 40.0 0 0.0 0.067 0.079
6 0 0.0 0 0.0
Apgar score atthe 5" minute 7 2 40.0 0 0.0
8 3 60.0 7 100.0 0.067. 0.079
Absent 4 80.0 7 100.0
Postpartum complications
Present 1 200 0 0.0 0.217 0.237

Notes: the statistical significance of differences between the group indicators: Py? — by the Pearson Chi-square test; PU — by the Mann-Whitney U test.

was not recorded in the Main group — 0 (0.0%).
A score of 8 points was recorded in 3 (60.0%) new-
borns in the Comparison group and in 7 (100.0%)
newborns in the Main group (Py*=0.067; PU=0.079).
Postpartum complications were observed in
1(20.0%) patient in the Comparison group and were
not registered in the Main group — 0 (0.0%)
(Py2=0.217; PU=0.237).

The clinical analysis of the pregnancy course in the
examined pregnant women with Grade I anemia in the
third trimester of pregnancy is presented in Table 1.

When analyzing the indicators from Table 1, we
revealed that Grade I anemia significantly elevates
the risk of PROM and shows concerning trends for
other perinatal complications. Severe preeclampsia,
CIHE, and postpartum complications occurred only
in the anemic group, though underpowered to con-
firm significance.

The clinical analysis of the pregnancy course in the
examined pregnant women with Grade IT anemia in the
third trimester of pregnancy is presented in Table 2.

Among women with Grade IT anemia (11 in the
Comparison group and 19 in the Main group), TM
was observed in 7 (63.6%) patients from the Com-
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parison group, while in the Main group no cases were
noted — 0 (0.0%) (Py*=0.067; PU=0.000). CIHF
was detected in 5 (45.5%) patients in the Compari-
son group and was not observed in the Main group —
0 (0.0%) (P%2=0.217; PU=0.002). According to the
severity of preeclampsia, in the Comparison group,
preeclampsia was absent in 9 (81.8%) patients, mo-
derate preeclampsia was registered in 2 (18.2%) pa-
tients, while severe preeclampsia was not noted —
0 (0.0%). In the Main group, preeclampsia was
absent in all 19 (100.0%) patients; moderate and
severe forms were not registered — 0 (0.0%) in both
cases (Py?=0.217; PU=0.059).

PROM was detected in 6 (54.5%) patients in the
Comparison group and in 2 (10.5%) patients in the
Main group (Py*=0.004; PU=0.010). Primary hypo-
tonic labor occurred more frequently in the Com-
parison group, where it was noted in 4 (36.4%) pa-
tients, whereas in the Main group it was registered in
2 (10.5%) patients (Py?=0.067; PU=0.094). Assess-
ment of the newborns using the Apgar score at the 5t
minute revealed that a score of 6 points was recorded
in 1 (9.1%) newborn in the Comparison group and
was not recorded in the Main group — 0 (0.0%).
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Table 2
Clinical features of pregnancy during the third trimester and Grade Il anemia
Groups
Indicators Comparison (n=11) Main (n=19)
n % n % Py? PU
Absent 4 36.4 19 100.0
™
Present 7 63.6 0 0.0 0.067 0.000
Absent 6 54.5 19 100.0
CIHF
Present 5 455 0 0.0 0.217 0.002
Absent 9 81.8 19 100.0
Preeclampsia grade Moderate 2 18.2 0.0
Severe 0 0.0 00 0.217 0.059
Absent 5 455 17 89.5
PROM
Present 6 54.5 2 10.5 0.004 0.010
Absent 7 63.6 17 895
Hypotonic labor
Present 4 36.4 10.5 0.067 0.094
6 1 91 0 00
7 3 273 1 53
Apgar score at the 5" minute
7 63.6 15 78.9
9 0 0.0 3 15.8 0.067 0.016
Absent 10 90.9 18 947
Postpartum complications
Present 1 91 1 53 0.217 0690

Notes: the statistical significance of differences between the group indicators was determined by the following criteria: Py ? — by the Pearson Chi-square test; PU — by

the Mann-Whitney U test.

A score of 7 points was noted in 3 (27.3%) newborns
in the Comparison group and in 1 (5.3%) newborn in
the Main group. A score of 8 points was recorded in
7 (63.6%) newborns in the Comparison group and in
15 (78.9%) newborns in the Main group. A score of
9 points was not recorded in the Comparison group —
0 (0.0%), while in the Main group it was registered in
3 (15.8%) newborns (Py*=0.067; PU=0.016). Post-
partum complications were observed in 1 (9.1%) pa-
tient in the Comparison group and in 1 (5.3%) pa-
tient in the Main group (Py*=0.217; PU=0.690).

According to the results, Grade II anemia in the
third trimester is associated with significantly high-
er rates of TM, CIHF, PROM, and lower neonatal
Apgar scores. Trends suggest a possible link to pre-
eclampsia and hypotonic labor, though larger studies
are needed for confirmation. No association was
found between anemia and postpartum complica-
tions. Thus, vigilant monitoring and management of
anemia in the third trimester are critical to mitigate
risks of maternal (TM, CTHF, PROM) and neonatal
(low Apgar) complications.
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The clinical analysis of pregnancy progression in
pregnant women with Grade IIT anemia in the third
trimester is presented in Table 3.

According to the results, TM was recorded in all
3(100.0%) patients in the Comparison group, where-
as in the Main group it was observed in 2 (66.7%) pa-
tients. At the same time, in the Main group, TM was
absent in 1 (33.3%) patient (Py*=0.273; PU=0.317).
CIHF was identified in all patients in the Comparison
group and in 1 (33.3%) patient in the Main group. In
the Main group, CIHF was absent in 2 (66.7%) pa-
tients (Py*=0.083; PU=0.114). Regarding the seve-
rity of preeclampsia, all patients in the Comparison
group had severe preeclampsia — 3 (100.0%). In the
Main group, moderate preeclampsia was registered in
1 (33.3%) patient, and severe preeclampsia was not
observed (Py*=0.050; PU=0.034). PROM occurred
in 2 (66.7%) patients in the Comparison group, while
no cases were registered in the Main group — 0 (0.0%)
(Pyx*=0.083; PU=0.114).

Hypotonic labor was noted in 2 (66.7%) patients
in the Comparison group and was not observed in
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Table 3
Clinical features of pregnancy during the third trimester and Grade lll anemia
Groups
Indicators Comparison (n=3) Main (n=3)
n % n % Py? PU
. Absent 0 0.0 1 333
Present 3 100.0 2 66.7 0.273 0.317
Absent 0 00 2 66.7
CIHF
Present 3 100.0 1 333 0.083 014
Absent 0 00 2 66.7
Preeclampsia grade Moderate 0 0.0 1 333
Severe 3 100.0 0 00 0.050 0.034
Absent 1 333 3 100.0
PROM
Present 2 66.7 0 0.0 0.083 0114
Absent 1 333 3 100.0
Hypotonic labor
Present 2 66.7 0 00 0.083 0114
7 1 333 1 333
Apgar score at the 5" minute
2 667 2 66.7 1.000 1.000
Hert 3 100.0 3 100.0
Postpartum complications
Ectb 0 00 0 00 1.000

Notes: the statistical significance of differences between group parameters was determined using the following criteria: Py? — according to the Pearson Chi-square

test; PU — according to the Mann—Whitney U test

the Main group — 0 (0.0%). When evaluating new-
borns according to the Apgar score at the 5" minute,
a score of 7 points was observed in 1 (33.3%) new-
born in the Comparison group and in 1 (33.3%) new-
born in the Main group. A score of 8 points was re-
corded in 2 (66.7%) newborns in the Comparison
group and in 2 (66.7%) newborns in the Main group
(Pyx*=1.000; PU=1.000). Postpartum complications
were not observed in either group.

The obtained results showed that Grade I1I ane-
mia was associated with the highest clinical risk. De-
spite the very small sample size, severe preeclampsia
occurred in all women of the Comparison group and
in none of the women of the Main group, while mo-
derate preeclampsia was noted in one woman in the
Main group. TM, CIFH, PROM, and hypotonic la-
bor remained more frequent in the Comparison
group. The lack of a statistically significant difference
for several outcomes should be interpreted cautious-
ly because each subgroup included only three wo-
men. Nevertheless, the direction of the findings is
consistent with Tables 1 and 2 and supports the clin-
ical benefit of the combined therapeutic regimen.

During pregnancy, the impact of anemia on ad-
verse maternal and fetal outcomes has been assessed.
According to evidence-based medicine, adequate
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treatment can achieve positive pregnancy outcomes
[10]. In pregnant women with IDA, the incidence of
miscarriage is 15-42%, premature birth — 11-42%,
arterial hypotension — 40%, fetal hypoxia — 35%, pre-
mature placental abruption — 25-35%, development
of preeclampsia — 29%, fetal malnutrition — 25%, im-
paired uterine contractility (weak labor, hypoten-
sion) — 10—15%, purulent-septic diseases of the post-
partum period -12%, bleeding in the third stage of
labor and the early postpartum period — 10% [3,5,11].
J. Gurbanova et al. note that the incidence of anemia
was 61.1% in women with preterm labor and in preg-
nant women with threatened preterm labor (the study
group), compared to 52.5% in women without threat-
ened preterm labor (the Control group) (p=0.187) [4].
In our study group, preterm birth in the Comparison
group was 14.3%, which is also a significant figure.
The obtained results are consistent with published
data indicating that IDA during pregnancy increases
the risk of adverse maternal and fetal outcomes, in-
cluding miscarriage, preterm birth, fetal hypoxia,
preeclampsia, impaired uterine contractility, and
postpartum complications [3—5,10,11]. In the pre-
sent study, adverse outcomes were not distributed
equally between therapeutic groups. The Fe** mono-
therapy group had higher rates of TM, CIFH,
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PROM and hypotonic labor, while the Fe?* plus vi-
tamin-mineral complex group demonstrated fewer
complications and better 5-minute Apgar scores in
the subgroup with grade IT anemia. Therefore, the
study does not simply confirm the frequency of com-
plications in IDA; it shows that the choice of correc-
tion regimen may influence the clinical course of
pregnancy and childbirth in multiparous women.

A possible explanation is that Fe?* salts in combina-
tion with micronutrient support may contribute to
more effective restoration of iron metabolism and im-
provement of maternal adaptive capacity during preg-
nancy. Better correction of iron deficiency may reduce
tissue hypoxia, improve placental function, and lower
the probability of uterine contractility disorders. At
the same time, the interpretation of subgroup results
should consider the limited number of observations in
some strata, especially in grade ITT anemia. Larger pro-
spective studies are needed to verify these findings.
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Thus, in patients with IDA, the administration of
an effective iron supplement in combination with
a vitamin and mineral complex helps prevent com-
plications [1] associated with anemia during preg-
nancy (TM, chronic intrauterine fetal hypoxia, weak
labor, etc.). This has a positive effect on the course of
pregnancy and childbirth, helps to maintain the
mother’s health, improve her quality of life, and re-
duce the incidence of perinatal diseases in the fetus,
thereby contributing to the health of future genera-
tions.

Conclusion

The administration of ferrous iron salts in combi-
nation with a vitamin and mineral complex not only
improved women'’s quality of life but also reduced
the incidence of several obstetric complications dur-
ing pregnancy and childbirth.
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