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SIGINIFICANCE OF SERUM HEPCIDIN AS A NOVEL BIOMARKER FOR THE
ASSESSMENT OF IRON STATUS IN PREGNANT WOMEN
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ABSTRACT

Iron deficiency anaemia is the most common cause of anaemia during pregnancy and is associated with high maternal and fetal morbidity and
mortality. Understanding the iron status in pregnant women provides a foundation for considering the role in screening and supplementation. Iron
absorption status is governed by the iron regulatory hormone hepcidin. Present study was aimed to correlate the estimated serum hepcidin and
serum ferritin levels in pregnant women during st trimester. A total of 90 pregnant women before starting iron supplementation were selected.
Serum hepcidin and ferritin level were estimated by ELISA method. Based on serum ferritin levels study group have been divided into 2 groups,
group 1[>12ng/ml] and group 2[<12ng/ml]. Statistical analysis done using SPSS-25. Unpaired student t-test and Pearson's correlation analysis
were done. Serum hepcidin was significantly low in group 2 [anaemic] than group 1[non anaemic] with a p-value of <0.001 which was highly
significant. There was a strong positive correlation between serum hepcidin and serum ferritin[ r value 0.657] with p value <0. 001. Hence serum
hepcidin could be used as a single novel biomarker of iron status.
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INTRODUCTION

Iron deficiency anaemia (IDA) is the commonest nutritional deficiency
in the world with estimated 3 billion population worldwide (1). As iron
requirements increases during pregnancy due to high physiological
iron demand, the pregnant women become highly susceptible to IDA
and its prevalence is about 52% in developing countries(2). IDA
during pregnancy is associated with higher rates of prematurity,
intrauterine growth retardation [[TUGR] and low birth weight (3). Iron
requirements increase nearly 10-fold during pregnancy from 0.8
mg/day in the first trimester to 7.5 mg/day in the third trimester (4).
Thereby, an early diagnosis to lower the complications and morbidities
related to IDA is needed. Ferritin level of <12ng/dl is considered as the
gold standard for the diagnosis of iron deficiency anaemia in
pregnancy (5). It is superior to serum iron and transferrin saturation in
the diagnosis of IDA as its concentration correlates with bone marrow
iron stores. Serum iron can be high or normal if the pregnant women on
oral iron even with iron deficiency (6). Ferritin level reflects the iron
storage status but does not reflect the iron absorption status (7).
Hepcidin, a peptide hormone, secreted by liver is found to be the
principle regulator of iron absorption and is homeostatically regulated
by iron and erythropoietic activity (8). Assessment of iron deficiency
with the use of conventional markers, such as ferritin, remain under
review and it gets altered during chronic infections and malignancies
making it relatively less sensitive test for detection of early iron
deficiency (9). The potential for hepcidin as a superior marker for iron
deficiency has been highlighted in recent studies (10-12). Hence, in the
present study hepcidin, a key determinant in iron absorption was
analysed and correlated with serum ferritin level in pregnant women.

MATERIALSAND METHODS

A cross sectional study was conducted in pregnant women at the
obstetrics and gynecology outpatient department of Rajah Muthiah
Medical College and Hospital in Chidambaram. Ninety primigravida
[90] women between 10 — 12 weeks of gestation before iron
supplementation were included in this study. Multigravida on iron
supplementation, diabetes mellitus, liver disorders, chronic
inflammation and bleeding disorders were excluded. The study

protocol was approved by the Institutional Human Ethics committee
(IHEC). Informed written consent was obtained from the patients.
Study population was grouped based on serum ferritin level. Group 1
comprised of 45 non anaemic pregnant women with ferritin >12ng/ml
and group 2 included 45 anaemic pregnant women with ferritin
<12ng/ml. Fasting blood sample was collected and subjected to
haematological and basic biochemical investigations such as LFT,
RFT, serum cholesterol. Serum sample was then stored at -80 C until
analysis in the department of biochemistry. Serum ferritin and serum
hepcidin were analysed by ELISA method (13-14). Statistical analysis
was done using SPSS-25, software. Results were presented as mean
+standard deviation [SD]. Unpaired student t test and Pearson
correlation analysis coefficient were applied. p value less than 0.05
was considered statistically significant.

RESULTS
TABLE 1. Baseline parameters in group 1 and group 2
Parameters Group 1 Group 2 P
[non- [anaemic] Value
anaemic]|
AGE (Years) 23.48+587 | 21.11+5.67 NS
BMI (Kg/m2) 20.14+£0.54 | 22.46+3.2 NS
BP (SYSTOLE) (mmHg) | 117.11 £8.42| 11844+ 155| NS
BP (DIASTOLE) (mmHg)| 78.33 +6.8 76.8+11.4 NS
FBS (mg/dl) 89.15+29.2 | 99.5+30.89 NS
PPBS (mg/dl) 150.93 £ 62.98(149.24 + 58.21| NS
Serum Urea (mg/dl) 2731+4.36 | 26.82+3.41 NS
Serum Creatinine (mg/dl) 0.8+0.09 0.77 £ 0.07 NS
Total cholesterol (mg/dl) | 106.66 +36.7 | 118.35+26.3 | NS
Total Protein (g/dl) 6.46 +0.33 6.59+£0.04 NS
AST (u/l) 2948 +£6.4 28.91+7.6 NS
ALT (uw/l) 2724 +5.05 | 24.48+6.79 NS
ALP (u/l) 175.68 £36.23| 174.88 £ 62.34| NS

NS- Not significant

| 52 |—| International Journal of Scientific Research I




Volume-8 | Issue-10 | October - 2019

PRINT ISSN No. 2277 - 8179 | DOI : 10.36106/ijsr

TABLE 2.Haematological parameters in group 1 and group 2

PARAMETERS GROUP 1 GROUP2 |PVALUE
[NON-ANAEMIC]|[ANAEMIC]

Hb[g/d]] 11.64+ 1.57 10.67£1.47 | <0.01
RBC[10%uL] 3.98 £ 0.69 3.85+0.77 NS
WBC[10%/uL] 8.14+2.35 589+199 | <0.05

MCVJ[L] 73 £ 8.69 66.31 + 10.04]  <0.05

MCH[pg] 27.48 % 6.35 26.75£552 | NS

PCV[%] 37.88 £5.71 34.77+ 737 | _<0.05
MCHC[g/dl] 31.78+4.10 | 29.19+5.81 | <0.05

NS- Not significant

TABLE 3. Serum iron, serum ferritin and serum hepcidin levels in

pregnant women
PARAMETERS GROUP 1 GROUP2 (PVALUE
[NON- [ANAEMIC]
ANAEMIC]

SERUM IRON [pg/dl]| 63.40+23.40 | 51.38+20.81 | 0.022*
FERRITIN[ng/ml] 31.51£15.13 6.18+3.04 | <0.001*
HEPCIDIN[ng/ml] 12.99+ 5.68 6.78+4.01 <0.001*

*significant

Fig.1. Serum ferritin and Serum hepcidin levels in pregnant
women.
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Table. 4. Pearson's correlation coefficient analysis of hepcidin with

parameters studied
PARAMETER|PEARSON CORRELATION |CORRELATION
R VALUE P VALUE
FERRITIN 0.657 <0.001* POSITIVE
*significant change
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In case of control group, the Pearson's correlation Table 1 shows the
baseline parameters. There was no significant difference between two
groups with respect to age, BMI, BP. Other baseline parameters also
did not show significant difference and they were physiologically
within normal limits.

Table 2 shows the haematological parameters between 2 groups. It was
observed that Hb, WBC, PCV, MCV and MCHC levels were
significantly low in group 2 compared to group 1.RBC and MCH were
notsignificantly different among the groups.

Table 3 shows that serum iron, serum ferritin and serum hepcidin
levels. All the parameters were significantly decreased in group 2than
ingroup 1.

Table 4 shows the Pearson's correlation analysis of serum hepcidin
with ferritin level. There was a strong positive correlation between
them.

DISCUSSION

Ninety primigravida have been selected during 10-12 weeks of
gestation before starting iron supplementation and they were classified
as anaemic and non anaemic based on serum ferritin levels (5). Liver
function tests were normal in both groups (Table 1) Serum ferritin level
was about six times lesser in anemic group whereas in case of Hb and
ITron [table 3], the difference was significant but to a smaller extent.
This indicates that serum ferritin could be a reliable marker of iron
status. Serum Hepcidin was twice decreased in case of anemic group in
comparison with non-anemic and the correlation analysis revealed a
strong positive association of ferritin with hepcidin levels. Hepcidin
has been recognized as the master regulator of iron metabolism.
Sensing of circulating iron and iron stores occurs in the liver, which is
the primary site of hepcidin synthesis (15, 16). Its expression was
lower during pregnancy than in a non-pregnant state to ensure greater
iron bioavailability to the mother and fetus. Hepcidin levels decrease
as pregnancy progresses, with the lowest hepcidin levels observed in
the third trimester (17, 18).When body iron levels are depleted,
hepcidin expression is reduced, allowing for increased dietary iron
absorption and mobilization from body stores via active ferroportin-
an iron exporter protein(19,20). Hepcidin negatively regulates
intestinal iron absorption, iron recycling by macrophages, iron release
from hepatic stores and iron transfer from placenta to foetus during
pregnancy (21,22). The suppression of serum hepcidin is found to be
an essential part of the physiologic response to iron need ,and pregnant
women with undetectable levels of serum hepcidin effectively
transfers dietary iron to their foetus (23). Bone morphogenetic proteins
[BMPs] are a group of growth factors that activate the transduction
signal by interacting with specific receptors, which uses the
intracellular and extracellular iron detection mechanism to alter
hepcidin expression.BMP6 is the primary regulator of endogenous
hepcidin (24,25). Hepcidin regulates iron metabolism by principally
blocking the iron absorption when in excess, however low serum iron
stores and serum iron levels inhibits hepcidin expression, and thus
promoting iron absorption (26). Hepcidin analysis by ELISA method
was reliable with sensitivity level of 0.1ng/ml. Since there is a strong
positive association of Hepcidin with ferritin and also hepcidin being
an indicator of iron absorption status, it can be a novel biomarker to
indicate iron status in pregnant women replacing multiple indices of
iron status such as serum iron, haemoglobin and ferritin. This not only
reduces the cost of investigations but also reduces the burden on
pregnant women.

CONCLUSION

The strong positive association of Hepcidin with ferritin is suggestive
of its role as a marker of iron status like ferritin. In addition, it can
reflect iron absorption status unlike ferritin. It is concluded that
hepcidin can a novel biomarker to assess iron status in pregnant
women. Further studies are required involving large sample size for
ascertaining the use hepcidin assay in the assessment of iron status.
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