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Abstract---Background and Objective: Maternal iron deficiency
anemia is thought to be related to postpartum depressive in biology
pathway. Ferritin is the first test to become abnormal as iron stores
decrease and it is not affected by recent iron ingestion. Furthermore,
iron deficiency anemia also can decrease Brain Derived Neurotrophic
Factor (BDNF) which play role in sinaps plasticity in neuron. The
purpose of this study is to determinate difference of maternal BDNF
and total score Edinburgh Postnatal Depression Scale (EPDS) between
low and normal ferritin among pregnant women. Methods and Study
Design: This was an observational study with a cross-sectional design
at Health Center Care Lubuk Buaya Padang and Biomedical
Laboratory Faculty of Medicine Andalas University in Indonesia in
November 2016 to June 2017. Samples in this study are 72 pregnant
women in 37 until 42 weeks pregnancy were divided to 2 groups
which are low (< 12 ng/mL) and normal ferritin (> 12 ng/mlL). Ferritin
and BDNF measured with ELISA after examination and EPDS were
assessed at 2 weeks after delivery. Data analysed using independent t
test. Result: The average serum BDNF in low ferritin pregnant women
was 3.32 = 3.95 ng/mL and normal ferritin was 3.71 £ 4.87 ng/mL (p
= 0,299). The average total score EPDS in low ferritin was 11,31 *
2,175 and normal ferritin was 6,69 * 3,104 (p = 0,000). Conclusion:
There was significant difference in total score EPDS but not serum

BDNF between low and normal ferritin among pregnant women.

Keywords---ferritin, brain derived neurotrophic factor, Edinburgh
postnatal depression scale, anemia, iron deficiency anemia.
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Introduction

The most common cause of anemia is iron deficiency. Approximately 370 million
women in the world suffer from anemia due to iron deficiency and 58% of it is
contributed by a combination of South Asia and Southeast Asia. Its prevalence is
higher in pregnant women (51%) than not (49%).! Iron deficiency anemia
contribute about 20% of maternal deaths because of its ability to increase the risk
of bleeding in delivery.! Furthermore, anemia can also cause psychological
disturbance of the mother especially during the postpartum period where during
the risk for psychiatric disorders increases up to 18-fold.2 The risk for depressive
disorder is increased in women with iron deficiency anemia in the postpartum
period.> There have been several studies that found an association between
maternal iron status with decreased BDNF and incidence of depression, although
the results are still controversial. 4.5.6.7.8

Iron deficiency anemia can lead to postpartum depression because it causes the
loss of one of the brain transmitters that is Brain Derived Neurotrophic Factor
(BDNF).? BDNF is one of four neurotrophin families found in mammals. BDNF is
important in the process of neural cell growth (neurogenesis), survival and
synapse plasticity. During embryology, BDNF plays a role in the survival of
neurons during development. BDNF in the adult brain plays a role in the
integration of neurons. Because of its important function, the decrease in BDNF
hormones can lead to disruption of synaptic function in the brain. There has been
evidence that BDNF deficiency plays an important role in the pathophysiology of
depression.10

There are many ways to detect early postpartum depression, but the Edinburgh
Postnatal Depression Scale (EPDS) is the most widely used and has high validity
and reliability. EPDS contains 10 questions with a maximum value of 30 points.
Values greater than 10 indicated that the mother had postpartum depression.!!
Patients with iron deficiency show signs and symptoms similar to those of
depression. Many of these signs and symptoms occur in the early stages of iron
deficiency characterized by decreased serum ferritin before anemia occured.!2
Ferritin is a stable glycoprotein that reflects iron stores in the absence of infection
or inflammation. Ferritin is the first test to become abnormal as iron stores
decrease and it is not affected by recent iron ingestion.” The study showed that
postpartum mothers with iron deficiency anemia have a significant relationship
between the number of EPDS scores with maternal iron status.*

Materials and Methods

This was an observational study with a cross-sectional design. It was conducted
from November 2016 to June 2017 and approved by the Medical Research Ethics
Committee of the Andalas University (Project Number 070/KEP/FK/2017). The
respondents were all mothers with aterm pregnancy (37-42 weeks of gestation)
who came to Lubuk Buaya Health Center Care at the time of the study, aged 20-
35 years, without mental disorders history, have given birth to minimal one viable
infant, have a high social status, legally married status and supported by the
husband or family. Patients who give birth to a disabled child or die will be
excluded because it is expected to be a cause of increasing the risk of depression.
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In addition, patients suspected of having an infection or inflammation which was
observed from the rupture of membrane and leukosit >13.000 mm?3 also excluded
because it is expected to affect the levels of ferritin assessed.

Those who met the criterias and agreed to participate in the study gave written
informed consent and had their blood drawn to obtain their serum. It would be
sent to the Biomedical Laboratory of Andalas University to assess ferritin and
BDNF level by using ELISA method. All participant were followed for an
assessment of depression status using an EPDS questionnaire 2 weeks after
delivery. Independent sample t-tests were used to assess significant difference
using SPSS program (17.0 version).

Results

A total of 72 pregnant women participated, 36 with low feritin (<12 ng/mL) and
36 subjects with normal feritin (= 12 ng/mlL). Initial samples obtained by the
researchers in this study were 116 respondents, 11 people refused to be
respondents, 17 people excluded in the middle of the research process caused
leukocyte levels >13,000 mm? or infants born disabled or died, and 16 people can
not be assessed their EPDS scoring due to the fact that the researchers unable
achieved direct contact with the subject either because the phone was not
connected, the address was not found, or because the subject did not show up in
the appointment date.

Samples characteristic are shown in Table 1. There were no differences in age,
parity, gestational age, leukocyte, erythrocyte, platelets, MCV, MCH, MCHC or
BDNF between normal and low ferritin groups (p >0.05). However, there was a
significant difference in hemoglobin, hematocrit and EPDS score between the two
groups (p <0.05).

Discussion

Iron is one of the constituents of hemoglobin. When iron enters the small
intestine, it was sent by transferrin to the bone marrow to join the
protophorphyrin to form heme. Then, heme will combine with the globin chain to
form hemoglobin and will be released into circulation in mature erythrocytes to
transport oxygen. Hemoglobin will not form if one of the constituent components
above is not available, one of which is iron. This is the cause of the decline in
hemoglobin in iron deficiency.13.14

Low hemoglobin accompanied by decreased of ferritin is characteristic of anemia
due to iron deficiency. Low Ferritin (<12 ng /mL) represents the depletion of iron
supply in the bone marrow. Ferritin is the first parameter to show an abnormality
when iron deficiency occurs whereas anemia is the final stage where marked by
decrease of hemoglobin to <10 g/dl. 1315

Our study proof that there was a significant difference in hemoglobin between low
ferritin and normal feritin among pregnant women. Low ferritin group had lower
hemoglobin compared to normal feritin group. This indicates that the respondents
in this study suffered from anemia caused by iron deficiency as evidenced by
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decreased of ferritin. In addition to hemoglobin, the parameters that are affected
by low ferritin are hematocrit. Hematocrit and hemoglobin are found to be
decreased in laboratory tests in the late stages of iron deficiency anemia.l6:17
Decreased of ferritin will influence the amount of hemoglobin formed. Hemoglobin
is one of the important components in the formation of erythrocytes. Low
hemoglobin affects the production of erythrocytes in the spinal cord. A less than
normal amount of erythrocytes is indicated by a decrease in hematocrit.!5.18

In the case of iron-deficiency anemia, where ferritin <12 ng/mL, expression BDNF
decrease.8.19 BDNF is one type of neurotrophin hormone that is important in
neurogenesis, differentiation, repair and survival of neuron.2° BDNF and its
receptor TrKB are seen in the small brain of adult mammals, also found in the
cortex, hippocampus and hypothalamus, midbrain, bone marrow and a number
of areas that hold vital functions in neurons as well as glial cells. BDNF
expression can be detected in blood serum although the levels are lower than in
brain tissue.2! Nevertheless, it has previously been found that serum BDNF reflect
changes in BDNF in the brain, therefore measurements of serum BDNF can be
used to monitor changes BDNF in brain.22.23

As shown in table 1 there is no significant difference in maternal BDNF between
ferritin in two groups (p = 0.299) although mean BDNF lower in low ferritin group.
Blegen, et al (2013) found similar results, where the mean BDNF were lower in
the iron deficiency anemia group compared with the adequate iron group.®
Besides iron deficiency anemia, there are also several other factors that affect
BDNF levels such as age, sex, and depression.!® BDNF may decrease because of
the effects of decreased sex hormones estrogen and progesterone in the
postpartum period. Estrogen is involved in increased BDNF transcription, which
in some studies proves that the activation of estrogen receptors can restore dead
neurons and memory impairment by increasing neurotrophin signals.?4 When
estrogen is fall, BDNF transcription will decrease that leads to low BDNF.

As shown in table 1, total score of EPDS in low ferritin pregnant women higher
than normal ferritin group and independent t test showed that there was a
significant difference in the amount of EPDS score between two groups (p =
0.000). Maternal iron deficiency anemia is one of the causes of postpartum
depression that can be detected using EPDS in postpartum.2> Women who did not
take supplements regularly had high EPDS scores.®

In previous result, it has been shown that there is no difference between ferritin
and BDNF although ferritin is shown to cause depression as indicated by
increasing EPDS score. This suggests that low ferritin causes depression not by
affecting respondent’s BDNF level but through another pathways. In addition to
causing a decrease in BDNF, low ferritin can also cause decreased monoamine
neurotransmitters and changes in glutamate and GABA signals that will
eventually cause neuron atrophy. Other than that, neuron atrophy may also
occur due to excessive glucorticoid production caused by severe stress that
disrupts the hypothalamic-pituitary-adrenal axis. 26 Although the researchers has
done the equivalence of the sample by filtering the risk factors of depression, did
not rule out there are other factors that contribute to the high level of maternal
stress such as the individual's own ability in the coping mechanism of stress.
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This causes glucorticoid remain high in some respondents although all
respondents have the same risk of depression.

Conclusion

There is a difference total score EPDS between normal and low ferritin among
pregnant women but not with BDNF. This suggests that there is a higher
possibility of a higher risk of postpartum depression in women with low ferritin in
pregnancy although this does not precipitate in their BDNF. The use of the CRP
examination method is recommended for subsequent studies to replace the
leukocyte examination and the need for evaluation of Fe supplement consumption
when the time lag between blood taking and EPDS is assessed.
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Table 1. Characteristics of Research Subjects between Low and Normal Ferritin
Among Pregnant Women

Group
Respondent Low Ferritin ?ggﬁi
o, *
Characteristic (<131P§6/ ml) (212 ng/ml) 95% €1 p value
n=36
Mean + SD Mean + SD
Age (years) 29.89 + 4.28 30.36 £ 3.90 -2.39-1.45 0.601
Parity 2.53+£0.91 2.75 % 1.08 -0.69-0.25 0.658
Gestational age (weeks) 38.83 £ 0.85 39.14 £ 1.15 -0.78-0.17 0.212
Hemoglobin (g/dl) 10.51 £ 0.94 11.22 £ 0.69 -1.09- (-0.33) 0.000*
Leukocyte (103/1L) 9.97 £ 1.93 10.24 +1.78 -1.14- 0.6 0.537
Erythrocyte (10¢/1L) 3.86 £ 0.37 3.96 £ 0.41 -0,28-0.83 0.279
Platelets (103/uL) 292.77 £ 62.85 296.17 £ 56.12 -31.39-24.62 0.810
Hematocrit (%,) 31.93 £2.52 33.74 £ 2.09 -2.89 - (-0.72) 0.001*
MCYV (fl) 82.89 £ 7.33 85.00 + 6.33 -5.33-1.10 0.195
MCH (pg) 27.59 £2.73 28.54 +2.31 -2.14-0.23 0.113
MCHC (g/d]) 32.87 £0.70 32.98 + 1.46 -0.66-0.42 0.659
Ferritin (ng/ml) 5.19 £ 3.08 51.38 £ 54.45 -64.32-(-28.00) 0.000*
BDNF (ng/ml) 3.32+3.95 3.71 +£4.87 -2.47-1.69 0.299
EPDS Score 11.31 £2.175 6.69 + 3.104 3.64 - 5.59 0.000

SD: standard deviation
*p values are obtained by independent t-test.



