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Abstract:

Background: Term small for gestational age (SGA) babies are at risk for developing iron deficiency anemia. The
association between maternal and infant iron stores is not clear

Objectives: Our study aimed to explore the association between maternal serum iron level and newborn birth
weight (BW) in our tertiary care hospital

Methods: Prospective observational study conducted in the pediatrics department in GMH rewa from April 2020
to March 2021. Total 100 full term mothers were enrolled in this study. Basic demographics features of mothers,
serum iron profile and neonatal birth weight was measured.

Results: Out of total 100 pregnant women, most of them (85%) were 20-30 years age group, 68% belong to rural
area. Pre Pregnant Weight was 46 — 50 kg in 36% followed by 51-55 kg in 24%. Out of 100 neonates, 59 (59%)
were male and 50% of neonates weight range 2.5-3.89 kg. Positive correlation was found between Neonatal birth
weight and serum iron levels, which was statistically significant 2™ trimester (p<0.05) whereas not significant in
3 trimester (p>0.05).

Conclusion: Potential benefit of IFA supplementation and detection of their deficiencies can contribute to simple
low-cost interventions for reducing the incidence of LBW, SGA and IUGR.
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Introduction

Iron is an essential nutrient during all stages of
human development. The requirement of iron
increases during periods of rapid growth and
differentiation such as pregnancy and infancy [1].
Iron is one of the essential elements for early brain
growth and function; it is involved in appropriate
white  matter myelination, neurotransmitter
synthesis, synaptogenesis, and cellular function such
as intracellular signaling pathways and neuronal
energy metabolism, including synthesis of
cytochromes and adenosine triphosphate formation

[2].

The neonatal brain in human is relatively larger than
other animals, has a higher metabolic rate, and
develops continuously over the fetal period and
early infancy [3, 4]. Therefore, this micronutrient
deficiency during this critical period may cause
adverse consequences in neurodevelopmental
outcome. Iron deficiency at birth is more common
among high-risk groups, such as infants with low
birth weight compared to gestational age, premature
infants with very low birth weight, infants of
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diabetic mothers, and infants of mothers who smoke
[5, 6]. Clinical signs of iron deficiency anemia
include paleness, irritability, premature fatigue,
muscle weakness, increased heart and respiration
rate, enlarged heart and spleen, and decreased
alertness, and can slow the child's normal growth
and development. Therefore, timely diagnosis and
treatment of iron deficiency are very important,
especially in infants and children [7, 8].

Although there have been slight reductions in the
prevalence of anemia in pregnant women, the latest
estimates indicate that globally 36% of all pregnant
women aged 15-49 years still experience anemia
(this value ranges from a mean of 17.2% [12.7-22.8]
in high-income countries to 42.6% [39.1-46.0] in
low-income countries) [9]. Iron deficiency (ID) is
estimated to contribute to 40% of worldwide
anemias during pregnancy The WHO recommends
that pregnant women should take daily oral iron (30
mg to 60 mg) and folic acid (0.4 mg) supplements to
avoid maternal anemia, preterm delivery, and low
birth weight [10]. Iron is an essential component of

International Journal of Pharmaceutical and Clinical Research

1129


http://www.ijpcr.com/

International Journal of Pharmaceutical and Clinical Research

hemoglobin and myoglobin, accounting for
approximately 60% of the body’s iron. The iron
requirement triples during pregnancy due to the
growth of the fetoplacental units and the increase in
the number of maternal red blood cells [11].

During pregnancy, iron requirement progressively
increases until the 1st trimester, in parallel
deposition in fetal tissues. Inadequate intakes or
deficiency in pregnancy may affect growth and
development of the fetus and increase the risk of
preterm  delivery, LBW and postpartum
haemorrhages (PPH) [12]. On the other side, an
excessively iron intake may leads women to
oxidative stress, impaired glucose metabolism, lipid
peroxidation and gestational hypertension.

Aims & Objectives: To assess correlation between
serum iron profile and birth weight of neonates.

Materials and Methods

This prospective observational study was carried out
in the neonatology unit of Departments of Pediatrics
in collaboration with the obstetrics and Gynecology
in the GMH Rewa MP from April 2020 to March
2021 after obtaining ethical clearance from
institutional ethical committee. Verbal consent was
taken from mothers at the time of screening for fetal
growth restriction. Written informed consent was
taken from the parent/guardian for participation in
the study before enrolment. Pregnant women
admitted for delivery in the labor room were
screened for suspected fetal growth restriction
(FGR) by assessing symphysiofundal height and
abdominal circumference on available antenatal
ultra-sound scans by obstetrician

Inclusion Criteria:

1. The mothers at gestational age of 37- 42 weeks

2. Follows routine visit at 2nd & 3rd trimester of
pregnancy in ANC clinic

3. Who delivered in labor room GMH Rewa and
any peripheral health care labor room

4. Pregnant women provide written informed con-
sent for the study.
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Exclusion Criteria:

1. Patient with hypertension (PIH/Preeclamp-
sia/Eclampsia) or pre-term women

2. Patients with congenital malformations and any
chronic diseases,

3. Twin /multiple pregnancies, RH negative preg-
nancy. Diabetes Mellitus (GDM)

4.  Women who not provide consent for the study

Baseline demographic profile of both the mother and
the baby with anthropometric parameters (including
weight, length and head circumference) of the baby
were noted at birth. Three mL each of cord blood
and maternal venous blood (within 2 hours of
delivery) was collected for hemogram with indices,
iron profile, ferritin and transferrin saturation at
birth. Babies were discharged within 48 to 72 hours
of birth on exclusive breast feeding.

Serum iron level was measured at 2nd and 3rd
trimester of pregnancy and compared with the
neonatal birth weight.

Statistical Analysis: data were analysed statistically
by using SSPS version 22. Mean, standard deviation
and percentage were calculated. Chi quire test was
performed. P value <0.05 considered statistically
significant

Results

Out of total 100 pregnant women, their Pre Pregnant
Weight as follows: 14 (14%) were 40 — 45 kg , 36
(36%) were 46 — 50 kg, 24 (24%) were 51 — 55 kg,
13 (13%) were 56 — 60 kg and 13 (13%) were >60
kg. 68% were rural & 32% were urban population.
8% pregnant women were <20years of age, 85%
were in between 20-30 years of age and 7% were
>3( years of age.

Out of 100 neonates, 59 (59%) were male & 41
(41%) were female in our study. 4 (4%) neonates
weighed >3.9 kg , 50 (50%) and 46 (46%) neonates
were in the range of 2.5-3.899 kg and 1-2.499 kg
respectively.

Table 1: Socio-demographics and anthropometric Parameters of pregnant women and neonates enrolled

in the Study

Parameters Frequency (N=100) (%)
Maternal age <20 year 8 (8%)

20-30 year 85 (85%)

>30 year 7 (71%)

Mean £SD 25.25 £ 3.62 years
Locality Rural 68 (68%)

Urban 32 (32%)
Maternal Pre Pregnancy Weight <50kg 50 (50%)

50-55kg 24 (24%)

>55kg 26 (26%)

Mean + SD 52.52+6.28 kg
Gender of Neonates Male 59 (59%)

Female 41 (41%)
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Neonatal Birth Weight >3.9kg 4 (4%)
2.5-3.899 kg 50 50%)
1-2.499 kg 46 (46%)
Mean + SD 2.46 + 0.55

Among 100 neonates AGA, SGA, LGA, IUGR were 58%, 38%, 1%, 3% respectively

o Neoborn Birth weight

™~

B AGA

mSGA
LGA

m IUGR

Figure 1: Weight of neonates included in this study
The results show positive correlation that is birth weight of neonates and S. Iron (mcg/dl).

Table 2: Correlation between mean neonatal birth weights with mean serum Iron level

Parameters Birth S. Iron | P value Results Correlation
weight (kg) | (mcg/ml)

2™ trimester Mean £S.D 246+0.55 |42.93+9.35 <0.0001 Significant | Positive

3 trimester Mean + S.D 246£0.55 | 37.065+9.48 | <0.0001 Significant | Positive

Neonatal growth retardation was significantly associated with the serum iron levels in 2™ trimester (p<0.05)
whereas not significant in 3™ trimester (p>0.05).

Table 3: Correlation between neonatal growth retardation with Serum iron Levels

Parameter Serum iron Levels (mcg/dl) p value
Trimester Neonatal Birth weight Low (<44) Normal (44-173) 0,004
2" trimester LBW (1 —2.499 kg) (n=46) 37 (37%) 9 (9%)
Normal (2.5 — 3.9 kg) (n=53) 17 (17%) 36 (36%)
LGA (>3.9 kg) (n=1) 0 (0%) 1 (1%)
3rd trimester LBW (1 —2.499 kg) (n=46) 43 (43%) 3 (3%) 0.101
Normal (2.5 — 3.9 kg) (n=53) 40 (40%) 13 (13%)
LGA (>3.9 kg) (n=1) 0 (0%) 1 (1%)

Discussion

Iron accretion occurs mainly in the third trimester.
Therefore, premature infants may not receive
enough iron at birth because they miss the
opportunity to accrete iron during the last trimester.
Likewise, intrauterine growth retardation could be
disturbed by iron accretion due to placental
insufficiency [13]. In our study majority of the
pregnant women was 20-30 years age group with
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mean age was 25.25 + 3.62 years, consistent finding
reported by Jones, A.D. et al [14] and Joy Y, et al
[15]. In this study 59% neonates were male,
concordance with the Bazmamoun, H, et al [16] and
Sheffield M, et al [17].

In the present study 58% newborn were average
gestational age (AGA) and 38% were short
gestational age (SGA), in agreement to other
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researchers: Ataide R, et al [18] and K Sharma, et al
[19].

The mean neonatal birth weight was 2.46 + 0.55 kg
in the current study, accordance with the Surekha M,
et al [20]. A study done by Akkurt et al [21]
observed that maternal ferritin was higher in the
SGA group as compared to the AGA group babies.
Significant proportion of term SGA neonates
develop IDA and need iron supplementation. There
are no existing guidelines for prophylactic
administration of iron in term SGA neonates

A study was done by Durie DE, et al [22] found that
suboptimal 2nd & 3rd trimester rates of gestational
weight gain in the most obese women do not
increase the probability of SGA neonates to born.
Excessive rates of gestational weight gain increase
the odds of LGA neonates regardless of BMI.

In our study positive correlation was found between
the birth weight of neonates and maternal serum iron
level, our results were similar with the other studies
conducted by Aranda N, et al [23] and Shi et al [24].
Supplemental iron had a positive impact on birth
weight among women with pre-pregnancy low iron
stores and did not affect birth weight among women
with present iron stores. Current study observed
positive correlation between birth weight of
neonates with 2nd and 3rd trimester serum iron
levels but their correlation was statistically not
significant in the 3rd trimester (p>0.05), our results
comparable with the R Ataide, et al [25].

Conclusion

Iron is important micronutrients for both pregnant
women and newborn. In this study, it has direct
impact on newborn birth weight. On IFA
supplementation, neonatal birth weight also
improved. Maternal serum Iron sup-plementation
has a statistically significant and positive association
on birth weight and an inverse association with
incidence of LBW, SGA and IUGR.

References

1. Cerami C. Iron nutriture of the fetus, neonate,
infant, and child. Ann Nutr Metab. 2017; 71:8-
14.

2. Zamora TG, Guiang SF 3rd, Widness JA,
Georgieff MK. Iron is prioritized to red blood
cells over the brain in phlebotomized anemic
newborn lambs. Pediatr Res. 2016; 79:922-8.

3. De Deungria M, Rao R, Wobken JD, Luciana
M, Nelson CA, Georgieff MK. Perinatal iron
deficiency decreases cytochrome c oxidase
(CytOx) activity in selected regions of neonatal
rat brain. Pediatr Res. 2000; 48: 169-76.

4. Kuzawa CW. Fetal origins of developmental
plasticity: are fetal cues reliable predictors of
future nutri-tional environments? Am J Hum
Biol 2005; 17:5-21.

Bais et al.

10.

11.

12.

13.

14.

15.

16.

17.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

Kasper DC, Widness JA, Haiden N, Berger A,
Hayde M, Pollak A, et al. Characterization and
differen-tiation of iron status in anemic very
low birth weight infants using a diagnostic
nomogram. Neonatology. 2009; 95(2):164-71.
MacQueen B, Christensen R, Ward D, Bennett
S, O'Brien E, Sheffield M, et al. The iron status
at birth of neonates with risk factors for devel-
oping iron deficiency: a pilot study. J Perinatol.
2017; 37(4):436-40.

Vieira ACF, Diniz AS, Cabral PC, Oliveira RS,
Lola MM, Silva SM, et al. Nutritional assess-
ment of iron status and anemia in children under
5 years old at public daycare centers. J Pediatr.
2007; 83:370-6.

Moradveisi B, Yazdanifard P, Naleini N,
Sohrabi M. Comparison of Iron alone and Zinc
Plus Iron Supplementation Effect on the Clini-
cal and Laboratory Features of Children with
Iron Deficiency Anemia. Int J Hematol Oncol
Stem Cell Res. 2019; 13(4):220-8.

Stevens GA, Paciorek CJ, Flores-Urrutia MC,
et al. National, regional, and global estimates of
anaemia by severity in women and children for
2000-19: a pooled analysis of population-rep-
resentative data. Lancet Glob Health. 2022;
10:¢627-¢639.

WHO Guideline: Daily iron and folic acid sup-
plementation in pregnant women. World Health
Organi-zation. 2012. http:// www.who.int/ nu-
trition/ publications/ micronutrients/ guidelines/
daily IFA supp pregnant women/en/. Ac-
cessed 2012.

Lopez A, Cacoub P, Macdougall IC, Peyrin-
Biroulet L. Iron deficiency anaemia. Lancet.
2016; 387(10021):907-16.

Franca Marangoni IC. Maternal Diet and Nutri-
ent Requirements in Pregnancy and Breastfeed-
ing. An Italian Consensus Document. Nutrients
[Internet]. 2016 Oct [cited 2021 Oct 16]; 8(10).
Strauss RG. Anaemia of prematurity: patho-
physiology and treatment. Blood Rev 2010;
24:221-5.

Jones, A.D. et al. maternal obesity during preg-
nancy is negatively associated with maternal
and neonatal iron status. Eur. J. Clin. Nutr.
2016;70: 918-924,

Joy Y. Zhang, Jing Wang, Qinsheng Lu,
Meizhen Tan, Ru Wei and Gendie E. Lash, Iron
stores at birth in a full-term normal birth weight
birth cohort with a low level of inflammation,
Bioscience Reports. 2020; 40 BSR20202853.
Bazmamoun, H, Narimani, S, Shokouhi, M, Es-
fahani, H, Soltanian, A R, Rastgoo haghi, A R.
Evalua-tion of the Relationship Between Serum
and Urine Ferritin Level of Low-Birth-Weight
Infants. Iran J Pathol. 2022; 17(3): 323-327.
MacQueen B, Christensen R, Ward D, Bennett
S, O'Brien E, Sheffield M, et al. The iron status
at birth of neonates with risk factors for

International Journal of Pharmaceutical and Clinical Research

1132



International Journal of Pharmaceutical and Clinical Research

18.

19.

20.

21.

Bais et al.

developing iron deficiency: a pilot study. J Per-
inatol. 2017; 37(4):436-40.

Ataide R, Fielding K, Pasricha S-R, Bennett C.
Iron deficiency, pregnancy, and neonatal devel-
opment. Int J Gynecol Obstet. 2023; 162
(Suppl. 2):14-22.

Kritika sharma, prerna batra, pooja dewan, pri-
yanka gogoi, bindiya gupta, Iron Profile in
Term Small for Gestational Age Infants at 10
Weeks of Age and Correlation With Maternal
Iron Profile: A Prospective Co-hort Study, In-
dian Pediatrics. March 15, 2023; 197: 60.
Venkata Surekha M, Singh S, Sarada K, et al.
Study on the effect of severity of maternal iron
deficien-cy anemia on regulators of angiogene-
sis in placenta. Fetal Pediatr Pathol. 2019;
38:361-375.

Akkurt MO, Akkurt I, Altay M, Coskun B,
Erkaya S, Sezik M. Maternal, serum ferritin as
a clinical tool at 34-36 weeks' gestation for dis-
tinguishing subgroups of fetal growth

22.

23.

24.

25.

e-ISSN: 0975-1556, p-ISSN: 2820-2643

restriction. J Matern Fetal Neonatal Med 2017,
30:452-6.

Durie DE, Thornburg LL, Glantz JC. Effect of
second-trimester and third-trimester rate of ges-
tational weight gain on maternal and neonatal
outcomes. Obstet Gynecol. 2011 Sep;
118(3):569-75.

Aranda N, Ribot B, Garcia E, Viteri FE, Arija
V. Pre-pregnancy iron reserves, iron supple-
mentation during pregnancy, and birth weight.
Early Hum Dev. 2011 Dec; 87(12):791-7.
Guoshuai Shi, Zhuo Zhang, Lu Ma, Binyan
Zhang, Shaonong Dangl and Hong Yan, Asso-
ciation between maternal iron supplementation
and newborn birth weight: a quantile regression
analysis, Italian Journal of Pediatrics 2021;
47:133.

Ricardo Ataidel,2 | Katherine Fieldingl | Sant-
Rayn Pasrichal,3,4,5 | Cavan Bennettl,3 Iron
deficiency, preg-nancy, and neonatal develop-
ment Int J Gynecol Obstet. 2023;162(Suppl.
2):14-22

International Journal of Pharmaceutical and Clinical Research

1133



