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General Objective:

To compare Malunggay (Moringa oleifera) with
ferrous sulfate in preventing anemia among pregnant
patients in the Out Patient Department of a Tertiary
Hospital

Specific objectives:

e Todetermine the effect of Malunggay (Moringa oleifera)
supplements in the hemoglobin and hematocrit levels
during pregnancy.

e To determine if Malunggay (Moringa oleifera) capsules
can be better tolerated by pregnant patients in the Out
Patient Department of a Tertiary Hospital

CHAPTER|

A. Introduction

Moringa oleifera, locally known as Malunggay, is the
best known of the 13 species of the genus Moringacae.!
This plant was highly valued in the ancient times as
Romans, Greeks and Egyptians extracted edible oil from
the seeds and utilized it for perfume and skin lotion. In
the 19™ century, the West Indies were known to export
Moringa oil to Europe for perfumes as well as lubricants
for machinery. In India on the otherhand, Moringa pods
were eaten while the leaves were consumed in West
Africa and parts of Asia.? As time evolved, each part of the
plant has proven to be useful particularly for traditional
or alternative medicine. It has been known to be used for
anemia, asthma, intestinal worms, semen deficiency, and
lactation among others.*

*Finalist, Philippine Obstetrical and Gynecological Society (Foundation),
Inc. (POGS) Research Paper Contest, October 25, 2017, 3™ Floor POGS
Building, Quezon City

B. Background of the Study

Anemia is the most common hematologic problem
during pregnancy as physiologic anemia can occur as a
result of a dilutional process secondary to an increase in
plasma volume.® The estimated average iron loss during
pregnancy is said to be more than 2 liters of blood due
to transfer of iron to fetus, blood loss during delivery, and
iron loss in breast milk amounting to about 900 to 1000
mg.> Women then require a greater amount of iron during
pregnancy. Other causes of anemia may be deficiency in
other micronutrients aside from iron.

Mineral and vitamin supplements have been
prescribed routinely to pregnant women as a normal
part of prenatal care and have often been prescribed
as preparation that include 25-65 mg of elemental iron
along with other minerals (e.g. calcium, zinc, magnesium,
copper) and vitamins.® In pregnancy, the recommended
daily dietary allowance of ferrous iron is 27 mg.*

Iron supplements are known to cause unpleasant
gastrointestinal symptoms® such as nausea, vomiting,
constipation, diarrhea, dark colored stools, and/or
abdominal distress. As such, alternative supplements
may be considered. Malunggay, which is an abundant
vegetable in the Philippines and has been called the
“miracle vegetable”, has been promoted by the World
health Organization (WHO) as a low-cost health enhancer
particularly in developing countries. It is one of the richest
sources of vitamins and is said to contain 17 times more
calcium than milk, 25 times more iron than spinach, and 15
times the potassium in banana, along with other vitamins
and minerals.! Various parts of the plant have been used
in alternative medicine for different conditions. It has then
been marketed to the public in tea, powder, and capsule
forms apart from the raw vegetables available.

C. Statement of the Problem

Can Malunggay (Moringa oleifera) be used as an
alternative for ferrous sulfate in preventing anemia among
pregnant patients in the Out Patient Department of a
tertiary hospital?

Volume 41, Number 6, PJOG November-December 2017 25



D. Hypothesis

Malunggay (Moringa oleifera) can be used as an
alternative for ferrous sulfate in preventing anemia among
pregnant patients in the Out Patient Department of a
tertiary hospital.

E. Significance of the Study

This study aims to provide an alternative to ferrous
sulfate in preventing anemia among pregnant patients in
the Out Patient Department of a tertiary hospital. Also, to
be able to provide an alternative to those who are unable to
tolerate the gastrointestinal side effects of ferrous sulfate
in preventing anemia of the patients involved. Moreover,
it may serve to be a basis for further studies regarding iron
supplements and Moringa oleifera capsules.

F. Scope and Delimitation of the Study

Subjects will be limited to pregnant patients who
are on their 12th week age of gestation until term at
the Out Patient Department of a tertiary hospital. The
study will exclude pregnant patients with pre-existing
gastrointestinal disorders, or hematologic disorders.
Patients taking multivitamins containing iron will also be
excluded.

G. Definition of Terms

a. lron sufficiency- Hgb =110g/L; Ferritin = 12 ugl

b. Iron deficiency without anemia- Hgb 110 g/L;
Ferritin <12 ugL

c. lIron deficiency anemia- Hgb <110 g/l; Ferritin <12
uglL

d. Term pregnancy- Pregnancy that has been carried
to 37 weeks age of gestation, which has been
computed based on the patient’s early ultrasound.

CHAPTERII: REVIEW OF RELATED LITERATURE AND STUDIES

The main method by which anemia is prevented
during pregnancy is through iron supplementation. In
a study by Makrides M. Et.al, a randomized controlled
trial was done to determine the efficacy and tolerability
of low dose iron supplement during pregnancy as
compared to high dose iron supplement. They cited
that other trials which supplemented women with high
dose iron supplement (100 mg Fe/d which is 3 times the
estimated requirement of pregnancy) confirmed that
such a dose would cause gastrointestinal side effects
such as upper abdominal discomfort, nausea and
constipation among others. Because of these effects,
some countries such as Australia, New Zealand, the
United Kingdom and Canada do not practice routine
iron supplementation unless anemia is detected in a
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patient. On the other hand, countries such as France and
the United States recommend routine supplementation
with low dose iron (30-69 mg Fe/d). The researchers
then concluded that low dose iron supplement (20 mg
Fe/d) from 20 weeks age of gestation until delivery
is effective in preventing maternal anemia or iron
deficiency without side effects.”

Moringa oleifera on the other hand, has been
determined to relieve gastrointestinal disorders. Oduro
Ibok, Ellis W.0. and Owusu Deborah reported that the
crude fiber content of Moringa leaves help in digestion
and may be considered as one of the richest sources
of dietary fiber, which may be used in the treatment
of diseases such obesity, diabetes and gastrointestinal
disorders.®

M. E. Cogswell et al conducted a randomized
controlled trial comparing ferrous sulfate and placebo as
iron supplements during pregnancy. There was prevalence
of anemia (hemoglobin concentration <110 g/L) at the 28
week visit for both control and experimental groups. They
attributed this to a possible preferential transfer of the iron
supplement to the placenta and and fetus contributing to
higher birth weight rather than to higher maternal stores.
The mechanisms however, for the said transfer is unknown
according to the authors.®

Several studies regarding iron supplementation
usually use maternal hemoglobin, hematocrit and
ferritin levels in determining maternal iron status. K.
F. Tam and T. T. Lao however, cited that traditionally,
bone marrow biopsy is the only reliable method of
determining true iron status. Since it is impractical to
perform the said procedure on all pregnant women
suspected of iron deficiency, the use of maternal serum
ferritin concentration has been recommended with the
maternal hemoglobin concentration in the early third
trimester considered as the best surrogate for serum
ferritin concentration with hemoglobin level of <11.0 g/I
used as the cut off.1°

Research studies evaluating the safety, efficacy
and the benefits from Moringa oleifera have listed
several promising medicinal and nutritional uses
such as neurotransmission, coagulation, anti-viral
and antioxidant effects, use as an anti-fungal agent,
hypoglycaemic activity, radioprotective effect, regulation
of thyroid hormone and hypocholesterol activity among
others. The leaf, seed and fruit powder of the plant have
been proven as naturally rich sources of vitamins and
minerals. 100 grams of the edible portion of Moringa
oleifera pods, fresh/raw leaves and dried leaf powder, as
well as various parts of the plant have been proven to
contain the following - 2.6mg of vitamin B1 (thiamine),
20.5mg of vitamin B2 (riboflavin), 8.2mg of vitamin



B3 (nicotinic acid), and 220mg of vitamin C (ascorbic
acid), 16.3mg of vitamin A, 113mg of vitamin E (alpha-
tocopherol acetate); 423mg of the lipotropic element,
Choline; 19.2 grams of fiber; and several key minerals:
2003mg of Calcium, 368mg of Magnesium, 204mg of
Phosphorus, 1324mg of Potassium, 3.1mg of Copper,
28.2mg of Iron, and 870mg of Selenium, 27.1 grams of
protein (nearly 1/3 of the edible portion) including 19 of
the 20 prominent protein amino acids.!

In the Philippines, Malunggay (Moringa oleifera)
supplementation has been established to improve
lactationamong pregnant women with the recommended
dose of 2 capsules three times a day. However, the use
of malunggay has not been investigated to prevent iron
deficiency anemia among pregnant women hence this
research.?

As is the case for fresh leaves of Malunggay,
the reported nutrient content of dried leaves varies
considerably. The amount of iron in 100g of fresh leaves
is 10.8 +/- 6.04 mg as compared to dried leaves which is
32.5+/-10.78 mg.:?

In a study by Inskandar, et.al, Moringa oleifera leaf
especially extracts, has been proven to have significant
effect to increase haemoglobin levels in pregnant women
and could prevent ferritin serum dismount to 50%.

Another study by Inastudy by Nadimin, et.al., wherein
the compared Moringa leaf extract capsules with folic iron
supplementation. It has shown that Moringa leaves can
improve hemoglobin levels. Theses has equal capability
with iron supplements with folic acid in preventing anemia
in pregnant women. They have concluded that it can
also be used as alternative for prevention of anemia in
pregnant women.®

CHAPTER Ill: METHODOLOGY

A. Research Design to be Used
Randomized controlled trial will be used in this study.

B. Description of respondents

A total of 60 subjects were selected who are on
their 12th week age of gestation from the Out Patient
Department of a tertiary hospital, all of whom were given
written informed to consent to participate in this study.
They were grouped into 2 groups by fish-bowl method of
randomization. The control group, comprised of patients
who were prescribed Ferrous sulfate capsule OD and
the experimental group, comprised of patients were
prescribed Moringa oleifera (Malunggay) 1 capsule TID.
Patients with anemia and other hematologic disorders,
as well as patients with hyperemesis gravidarum and

other gastrointestinal disorders were excluded in this
study.

C. Instruments/Materials to be Used

Generic Ferrous sulfate capsules were prescribed
to the control group while Moringa oleifera (Malunggay)
capsules were prescribed to the experimental group.
Self-administered questionnaire was filled out by each
participant indicating adverse effects that each individual
may or may not experience upon when they took the
prescribed supplement. The said questionnaire would
serve as a record of their compliance to taking their
respective supplement.

D. Data Gathering Procedures

Patients were required to take their respective
supplements until term. Their routine baseline complete
blood count (CBC), costing 300 pesos at the laboratory
of the tertiary hospital was paid for individually by
each patient, were requested prior to their intake of
supplements. During each prenatal check-up, patients
filled out a questionnaire relaying any signs and
symptoms that may be associated with intake of their
supplements. Patient compliance or adherence to
the supplementation regimen were expressed as the
number of capsules consumed as a percentage of the
number of days from enrollment into the study until
delivery. Random monitoring of patient compliance
was done through contacting subjects via phone call.
Hemoglobin and hematocrit were monitored monthly
(costing 155 pesos per month done at the laboratory,
to be sponsored by a pharmaceutical company from
enrolment into the study until 1 month prior to term.
A repeat CBC (c/o each patient) was requested at term
(upon admission) to determine and compare the iron
status between the control and experimental groups.
Subjects that were chosen will be observed within a 7
month period. A copy of the patient’s prenatal record
and hemoglobin and hematocrit monitoring was
obtained.

E. Statistical treatment of Data/Analysis of Data

For this study, descriptive analysis using mean,
standard deviation, minimum and maximum hemoglobin
levels per groups were used. To further analyze the
statistical significance of the gathered descriptive results,
2- way ANOVA was used.

Frequencies and percentages based on the total
subjects per group (30) will be used to compare the signs
and symptoms experienced by both groups upon taking
their respective iron supplements.
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CHAPTER IV: RESULTS AND DISCUSSION

Table 1. Ferrous Sulfate Group
Subject Age/ OB | Started Iron | Baseline | Hgb/Hct Hgb/Hct (mg/dl) | Hgb/Hct Hgb/Hct
Score supplement | Hgb/Hct | (mg/dl) at |at 24 weeks AOG | (mg/dl)at 36 | (mg/dl) at
(AOG) (mg/dl) |18 weeks weeks AOG | term
AOG
1 |MA. G2P1 12 weeks Hgb 11.8 | Hgb 11.5 Hgb 10.9 Hgb 12.5 Admitted
(1001) Hct 34.7 | Hct 34 Hct 32.1 Hct 37 at 38 4/7
24 Intervention: Resumed weeks
increased FeSo4 | FeSo4 to OD | Hgb 13.5
to BID Hct 40.19
2 |J.D. G1PO 12 weeks Hgb 14.6 | Hgb 13 Hgb 12.5 Admitted at
28 Hct 43 Hct 38.4 Hct 37.17 36 weeks
Hgb 13.9
Hct 41.13
3 |JL 29 G3P2 | 12 weeks Hgb 12.5 | Dropped out because of GDM
(2002) Hct 37
4 |EP. 33G3P2 |12 weeks |Hgb11.9 |Hgb11.9 |Hgb11.5 |Hgb11.6 Hgb 12.5
(0202) Hct 35 Hct 35 Hct 34 Hct 34 Hct 36.88
5 |JI G1PO 12 weeks Hgb 13.9 | Hgb 12.6 Hgb 12.5 | Lost to follow up
32 Hct41.13 | Hct 37.07 | Hct 36.7
6 |R.O G2P1 12 weeks Hgb 11.5 | Hgb 11.5 Lost to follow up
(1001) Hct 33 Hct 34
35
7 R.P. G2P1 12 weeks Hgb 11.5 | Lost to follow up
(1001) Hct 33
29
8 | M.N. G1PO 12 weeks Hgb 15.1 | Lost to follow up
19 Hct 44
9 |C.D. G2PO 12 weeks Hgb 13 | Hgb 12.2 Hgb 12.4 Hgb 12.5 Hgb 12.5
(0010) Hct 38.4 | Hct 36.1 Hct 36.7 Hct 37 Hct 37.1
26
10 |G.C. G3P2  |112/7 Hgb 12.1 | Hgb 12 Hgb 12 Hgb 12.2 | 3Hgb 12.3
(2002) weeks Hct 35.4 | Hct 34.9 Hct 35.5 Hct 36 Hct 36
31
11 |AC. G1PO 113/7 Hgb 15.3 | Hgb 14 Hgb 12.5 Hgb 13.5 |Hgb 13.5
31 weeks Hct 44.7 |Hct4l Hct 37.17 Hct 40 Hct 40.1
12 |G.B G2P1 121/7 Hgb 13 | Hgb 12.2 Hgb 12.4 Hgb 12.5 1Hgb 12.5
(1001) weeks Hct 38.4 | Hct36.1 Hct 36.7 Hct 37 Hct 37.1
21
13 |LA. G3P1  |12weeks |Hgb11.7 |Hgb12.4 |Hgb12.4 Hgb 12.4 |Hgb12.2
(1011) Hct 34 Hct 37.1 Hct 37 Hct 36.9 Hct 36.1
25
14 |C.D. G3P2 12 weeks Hgb 13.8 | Hgb 13.3 Hgb 12.3 Hgb 12.5 Hgb 12.5
(2002) Hct 41.4 |Hct 39 Hct 37 Hct 37 Hct 36.7
22
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15 | E.D. G1PO 12 weeks Hgb 12.6 | Hgb 13.3 Hgb 12.6 Hgb 12.7 Hgb 13.3
23 Hct 36. | Hct 39.2 Hct 37 Hct 37 Hct 38

16 | E.B. G2P1 12 weeks Hgb Hgb 11.6 Hgb 11.9 Hgb 11.6 Hgb 12
(1001) 12.56 Hct 34.1 Hct 35 Hct 34 Hct 35.9
28 Hct 35.7

17 | C.B. G1PO 12 weeks Hgb 11.5 | Hgb 11.5 Hgb 12.5 Hgb 11.9 Hgb 11.8
28 Hct 34 Hct 34.5 Hct 37.8 Hct 35.6 Hct 35.4

18 | V.S. G2P1 12 weeks Hgb 11.7 | Hgb 11.6 Hgb 11.9 Hgb 12.3 Hgb 12.2
(1001) Hct 34 Hct 34.1 Hct 35.7 Hct 36.9 Hct 36.6
33

19 |A.B. G2P1 12 weeks Hgb 11.5 | Hgb 10.8 Hgb 11.8 Hgb 12.1 Hgb 12.9
(1001) Hct 34 Hct 32.4 Hct 35 Hct 36.3 Hct 39
30 FeSo4 BID | FeSo4 OD

20 | G.N. G3P2 12 weeks Hgb 12.1 | Hgb 12.5 Hgb 13 Hgb 12.8 Hgb 14
(2002) Hct 35.4 | Hct 38 Hct 39 Hgb 38.4 Hc t42
31

21 | E.D. G1PO 12 weeks Hgb 12.6 | Hgb 12.7 Hgb 12.5 Hgb 13.3 Hgb 13.3
26 Hct 36. | Hct 37 Hct 37.1 Hct 39.2 Hct 38

22 | E.B. G2P1 12 weeks Hgb Hgb 12.5 Hgb 12.1 Hgb 12 Hgb 12.2
(1001) 12.32 Hct 37 Hct 35.4 Hct 35.5 Hct 36.3
21 Hct 36.1

23 | AB. G1PO 12 weeks Hgb 11.5 | Hgb 13.3 Hgb 13.6 Hgb 13.1 Hgb 13.3
23 Hct 34 Hct 39 Hct 35 Hct 36 Hct 39.1

24 | FS. G2P1 12 weeks Hgb 11.6 | Hgb 12.5 Hgb 12.1 Hgb 12.2 Hgb 12.5
(1001) Hct34.1 | Hct37.16 | Hct 35.72 Hct 36 Hct 37.21
24

25 | A.B. G2P1 12 weeks Hgb 11.5 | Hgb 12.9 Hgb 12.52 Hgb 12.6 Hgb 12.3
(1001) Hct 34 Hct 37.86 |Hct37.4 Hct 37.07 | Hct 36.7
29

26 | N.A. G3P2 12 weeks Hgb 12.1 | Hgb 12.5 Hgb 12.5 Hgb 13.9 Hgb 14.2
(2002) Hct 35.4 | Hct 36.7 Hct 37.1 Hct 41.13 | Hct42.7
30

27 |J.B. G1PO 113/7 Hgb 11.7 | Hgb 12.7 Hgb 12.4 Hgb 12.5 Hgb 12.9
34 weeks Hct 34 Hct 37.17 Hct 36 Hct37.21 | Hct 37.86

28 | E.D. G1PO 12 weeks Hgb Hgb 12.5 Hgb 12.1 Hgb 12 Hgb 12.2
33 11.72 Hct 37 Hct 35.4 Hct 35.5 Hct 36.3

Hct 34.3

29 |M.B G2P1 12 weeks Hgb 11.4 | Hgb 12.5 Hgb 12.5 Hgb 12.3 Hgb 12.2
(1001) Hct 34.6 |Hct37.1 Hct 37 Hct 37.5 Hct 37.2
20

30 |J.L G1PO 12 weeks Hgb 12.1 | Hgb 12.3 Hgb 12.2 Hgb 12.4 Hgb 12.4
20 Hct 36.3 | Hct 36.1 Hct 35.5 Hct 37 Hct 37.2

31 |C.D. G2P1 12 weeks Hgb 13.2 | Hgb 13.9 Hgb 13.3 Hgb 13.3 Hgb 13.3
(1001) Hct 39.6 | Hct41 Hct 39 Hct 40.17 | Hct 40

27
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30

32 |AC G2P1 12 weeks | Hgb Hgb 12.3 | Hgb 12.2 Hgb 12 Hgb 12
(1001) 12.56 Hct 36 Hct 36 Hct 35.5 Hct 35.3
29 Hct
37.68
33 |IL G3P2 12 weeks | Hgb 11.5 |Hgb 11.6 | Hgb 12.2 Hgb 12.1 |Hgb 12
(2002) Hct 34.2 | Hct 34 Hct 36 Hct 36.1 Hct 35.5
28
34 | N.P. G1PO 116/7 Hgb 11.6 | Hgh 12.9 Hgb 12.52 Hgb 12.6 Hgb 12.3
23 weeks Hct 34.1 | Hct 37.86 Hct 37.4 Hct 7.07 Hct 36.7
35 |J.M. G1PO 125/7 Hgb 12.7 | Hgb 12.5 Hgb 12.1 Hgb 12 Hgb 12.2
26 weeks Hgb 38 | Hct 37 Hct 35.4 Hct 35.5 Hct 36.3
Table 2. Malunggay Group
Subject | Age/ OB | Started Iron Baseline Hgb/Hct Hgb/Hct | Hgb/Hct Hgb/Hct
Score supplement Hgb/Hct (mg/dl) at | (mg/dl) at | (mg/dl)at | (mg/dl) at
(AOQG) (mg/dl) 18 weeks |24 weeks |36 weeks |term
AOG AOG AOG
1 |EA. 28 G2P1 | 12 weeks Hgb 13.3 |Hgb 13.3 |Hgb 13.6 |Hgb 12.2 |Admitted
(1001) Hct 41.1 Hct 39 Hct 40.03 | Hct 36 at 40
weeks
Hgb 13.3
Hct 40.17
2 |JG. G2P1 12 weeks Lost to follow up*
(1001)
23
3 L.B. G4P2 12 weeks Hgb 12.9 | Not done Lost to follow up*
(2012) Hct 37.86
31
4 M.A. 30 G2P1 | 14 5/7 weeks | Hgb 13.7 |Hgb 12.5 Lost to follow up*
(1001) Hct 39 Hct 36.7
5 |M.D.C. 28 G2P1 | 13 2/7 weeks Lost to follow up*
(1001)
6 C.R. 27 G1PO | 12 4/7 weeks | Hgb 15.3 Lost to follow up*
Hct 45
7 E.D.C 33 12 weeks Hgb 11.3 Lost to follow up*
G2P1 Hct 34
(1001)
8 |RS. 23 12 3/7 weeks |Hgb 15.3 |Hgb12.2 |Hgb13.9 |Hgb13.3 Hgb 13.3
G1PO Hct 45 Hct 36 Hct 41 Hct 39 Hct 40.17
9 |AV. 33 12 weeks Hgb 13.3 |Hgb12.1 |Hgb12.5 |Hgb12.3 |Hgb12.3
G2P1 Hct 41 Hct 35.72 | Hct 37 Hct 36.31 | Hct 36.1
(1001)
10 |C.D 28 12 weeks Hgb 13 Hgb 12.5 |Hgb12.5 |Hgb12.4 Hgb 12.2
G1PO Hct 38.4 Hct 37.17 | Hct 37 Hct 36.7 Hct 36.1
11 |LL G1PO 12 weeks Hgb 12.1 |Hgb 12.3 |Hgh12.2 |Hgb12 Hgb 12
28 Hct 35.4 Hct 36 Hct 36 Hct 35.5 Hct 35.3
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12 |B.F. G2P1 13 weeks Hgb 13.2 |Hgb13.3 |Hgb 13.6 |Hgb13.1 Hgb 13.3
(1001) Hct 38 Hct 39 Hct 35 Hct 36 Hct 39.1
32

13 | LA. G2P0O 12 weeks Hgb 12.5 |Hgb 12.1 |Hgb12.1 |Hgb12.5 Hgb 12.5
(0010) Hct 37 Hct 35.72 |Hct35.4 |Hct37.21 |Hct37.16
31

14 |R.B. G1PO 12 weeks Hgb 13.6 |Hgb 12.9 |Hgb12.3 |Hgb12.5 Hgb 12.5
31 Hct 35.1 Hct37.86 |Hct36.7 |Hct37.1 Hct 37

15 |C.C. G2P1 12 weeks Hgb 12.2 |Hgb 12.5 |Hgb12.6 |Hgb 13.9 Hgb 13.9
(1001) Hct 35.99 | Hct 36.7 Hct 37 Hct41.13 | Hct41l.1
28

16 |M.B G3P2 12 weeks Hgb 13.4 |Hgb12.7 |Hgb12.4 |Hgbh12.5 Hgb 12.5
(2002) Hct 34 Hct 37.17 | Hct 36 Hct 37.21 | Hct 37
24

17 | M. G1PO 12 weeks Hgb 12.9 |Hgb12.1 |Hgb12.5 |Hgh12.3 Hgb 12.4
21 Hct 37.7 Hct 35.72 |Hct37.1 |Hct36.31 |Hct36.2

18 |C.B. G1PO 12 weeks Hgb 12 Hgb 12.2 | Hgb 12.4 | Hgb 12.5 Hgb 12.5
30 Hct 36.2 Hct 36.1 Hct 36.7 | Hct 37 Hct 37.1

19 |A.D. G2P1 13 2/7 weeks |Hgb 13.3 |Hgb12 Hgb 12 Hgb 12.2 | 3Hgb 12.3
(1001) Hct 41.1 Hct 34.9 Hct35.5 | Hct 36 Hct 36
27

20 |FRC. G1PO 12 4/7 weeks |Hgb12.9 |Hgb12.5 |Hgb12.5 |Hgb13.5 Hgb 13.5
24 Hct37.86 | Hct 37 Hct 37.17 | Hct 40 Hct 40.1

21 | I.P. G1PO 116/7 Hgb 13.7 |Hgb12.2 |Hgb 12.4 |Hgb 12.5 1Hgb 12.5
34 weeks Hct 39 Hct 36.1 Hct 36.7 Hct 37 Hct 37.1

22 |G.F G2P1 13 weeks Hgb 13.2 |Hgb 13.3 |Hgh 13.6 |Hgbh13.1 Hgb 13.3
(1001) Hct 38 Hct 39 Hct 35 Hct 36 Hct 39.1
29

23 |AA. G2P0O 12 weeks Hgb 12.5 |Hgb12.1 |Hgb12.1 |Hgb12.5 Hgb 12.5
(0010) Hct 37 Hct 35.72 |Hct35.4 |Hct37.21 |Hct37.16
31

24 | T.B. G1PO 12 weeks Hgb 13.6 |Hgb 12.9 |Hgb12.3 |Hgb12.5 Hgb 12.5
22 Hct 35.1 Hct37.86 |Hct36.7 |Hct37.1 Hct 37

25 | C.C. G2P1 12 weeks Hgb 12.2 |Hgb12.5 |Hgb 12.6 |Hgb 13.9 Hgb 13.9
(1001) Hct 5.99 Hct 36.7 Hct 37.07 | Hct41.13 |Hct41.1
26

26 |L.B. G3P2 12 weeks Hgb 13.4 |Hgb 12.7 |Hgb 12.4 |Hgb 12.5 Hgb 12.5
(2002) Hct 34 Hct 37.17 | Hct36 Hct 37.21 | Hct 37
28

27 |S.F. G1PO 12 weeks Hgb 12.9 |Hgb 12.1 |Hgb12.5 |Hgb12.3 Hgb 12.4
19 Hct 37.7 Hct 35.72 | Hct37.1 | Hct36.31 |Hct36.2
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28 |S.B. G1PO |12 weeks Hgb 12 Hgb 12.2 |Hgb12.1 |Hgb11.6 |Hgb12.7
28 Hct 36.2 Hct 35.99 | Hct35.72 | Hct 34.8 Hct 37.17
29 | PD. G2P1 13 2/7 weeks | Hgb 14 Hgb 13.1 |Hgb 12.5 |Hgb 12.5 Hgb 12.5
(1001) Hct 42.1 Hct 39.3 Hct 37.21 | Hct 37 Hct 37.1
20
30 |JLC. G1PO |12 4/7 weeks |Hgb12.7 |Hgb12.1 |Hgb12.7 |Hgb12 Hgb 12.2
30 Hct37.17 |Hct35.72 | Hct37.17 | Hct 36.2 Hct 35.99
31 |PF G1PO 12 weeks Hgb 12.1 |Hgb 12.3 |Hgb 12.2 |Hgb 12.5 Hgb 12.5
31 Hct 35.72 | Hct 36.31 | Hct 36 Hct 36.9 Hct 37.2
32 |AlJ. G3P2 12 weeks Hgb 13.4 |Hgb 12.5 |Hgb12.5 |Hgb 13.9 Hgb 14.2
(2002) Hct 34 Hct 36.7 Hct37.1 | Hct41.13 |Hct42.7
31
33 |MA. G1PO |12 weeks Hgb 12.7 |Hgb12.9 |Hgb12.5 |Hgb12.3 |[Hgb12.5
29 Hct 38 Hct 37 Hct36.9 | Hct 36.2 Hct 37
34 |c.C G1PO |12 weeks Hgb 12.1 |Hgb12.3 |Hgb12.2 |Hgb12.4 |Hgb12.4
31 Hct 36.3 Hct 36.1 Hct 35.5 Hct 37 Hct 37.2
35 | C.S. G2P1 132/7 weeks |Hgb 11.6 |Hgb12.5 |Hgb12.1 |Hgb12.2 Hgb 12.5
(1001) Hct 34.1 Hct 37.16 | Hct 35.72 | Hct 36 Hct 37.21
34
36 |TA G1PO 12 4/7 weeks |Hgb12.4 |Hgb12.2 |Hgb12.3 |Hgb12.5 Hgb 13
26 Hct 36.2 Hct 35.99 |[Hct36.7 |Hct37.16 |Hct37
37 |AL G1PO  |125/7weeks |Hgb11.6 |Hgb11.6 |Hgb12.2 |Hgb12.1 |Hgb12
29 Hct 34.8 Hct 34 Hct 36 Hct 36.1 Hct 35.5
Table 3. Drop out from Ferrous Sulfate Group
Age OB Started lron | Baseline Hgb/Hct Hgb/Hct Hgb/Hct Hgb/Hct
Score supplement |Hgb/Hct (mg/dl) at (mg/dl) at (mg/dl)at 36 | (mg/dl) at
(AOG) (mg/dl) 18 weeks 24 weeks weeks AOG | term
AOG AOG
Admitted
M.G.S. 32 G1PO 14 1/7
" at 34 weeks
weeks AOG for
Gestational
diabetes
mellitus
and severe
preeclampsia,
HELLP
syndrome
CG. 34 G2P1 12 weeks Hgb 12.2 Patient was no longer accepted as an OPD patient of
(1001) Hct 35.99 SJIDH the Social Service due to financial status
Table 4. Excluded from Study
Subject Age/ OB Score Baseline Hgb Intervention
(mg/dl)
M.G. 32 G1PO 10.9 FeSo4 BID for 1 month then repeat CBC

32 Volume 41, Number 6, November-December 2017




13

12.9 ‘\
12.8

% 127 \ —
Z 16 \ //
§ 125 \V/ /

8 124 P /

12.2

121

12

11.9

Baseline 18 weeks 24 weeks 36 weeks Term

38

BN 4

HEMATOCRIT LEVEL
a

36

35.5

Baseline 18 weeks 24 weeks 36 weeks Term

[——Malunggay 12.92 12.49 12.54 12.61 12.75

‘—Malunggay 37.35 36.76 36.66 37.19 37.73

‘—Ferrous Sulfate 1231 12.45 12.3 125 12.67

‘—Ferrous Sulfate 36.35 36.7 36.28 37.02 37.69

Figure 1.1. Hemoglobin levels of pregnant women who used
Malunggay (Moringa oleifera) and ferrous sulfate in prevention
of anemia in pregnant patients in the out patient department of
a tertiary hospital

It shows that the mean hemoglobin levels of pregnant
women who had Malunggay (Moringa oleifera) and
Ferrous Sulfate are 12.92 and 12.31, respectively. Periodic
hemoglobin level determination during the 18" week, 24"
week, 36" week, and at term showed similar pattern even
in the serial determination of hematocrit. Among pregnant
women who had Malunggay (Moringa oleifera) as iron
supplement, there was noted a decrease of 0.30% from
baseline during the 18" week and a steadily increasing trend
since then. Meanwhile, among pregnant women who took
Ferrous Sulfate, an increase of 0.89% from the baseline was
noted on the 18" week. After the 0.83% decrease during the
24th week, the hemoglobin levels continuously increased.
Generally, the hemoglobin levels of pregnant women
who had Ferrous sulfate were lower than the hemoglobin
levels of pregnant women who took Malunggay (Moringa
oleifera), however, with the previously set assumptions and
randomization, these differences were negligible.

Figure 1.2. Hematocrit levels of pregnant women who used
Malunggay (Moringa oleifera) and ferrous sulfate in prevention
of anemia in pregnant patients in the out patient department of
a tertiary hospital

It shows that the mean hematocrit levels of pregnant
women who had Malunggay (Moringa oleifera) and
Ferrous Sulfate are 37.35 and 36.35, respectively. Periodic
hematocrit level determination during the 18™" week,
24% week, 36" week, and at term showed similar pattern
even in the serial determination of hemoglobin. Among
pregnant women who had Malunggay (Moringa oleifera)
as iron supplement, there was noted a decrease of 0.63%
from baseline, which is more than the 0.30% decrease of
hemoglobin during the 18™ week and a steadily increasing
trend since then. Meanwhile, among pregnant women
who took Ferrous Sulfate, an increase of 1.05% from the
baseline, which is also greater than the 0.89% increase in
hematocrit was noted on the 18" week. After the 0.87%
decrease during the 24™ week, the hematocrit levels
continuously increased. Generally, the hematocrit levels
of pregnant women who had Ferrous sulfate were lower
than the hematocrit levels of pregnant women who took

Table 5.1 The difference on Hemoglobin levels of pregnant women who used Ferrous Sulfate and Manlunggay (Moringa oleifera)

as supplements

df SS
BETWEEN GROUPS 9.87
Age of Gestation g-1=4 3.23
Supplement p-1=1 17.56
Interaction (p-1)(g-1)=4 10.91
WITHIN GROUPS N-pg=20 117.53
TOTAL N-1=29

MS

F P
0.807 F1= 05.88087 =0.14 IE(24.'8279 :
17.56 fy o 17.56 o0 F(41.,3259)
5.88
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Malunggay (Moringa oleifera), however, with the previously set assumptions and randomization, these differences
were negligible. The trend of hematocrit levels are in comparable with the trend of hemoglobin levels among the

subjects across the weeks of gestation.

Figuire 5.1 shows that the p-value of 0.46 is less than
the p-value at significance level of 0.05 F(4,29)=2.87. In
these results, the null hypothesis that states that the
mean hemoglobin level of pregnant women who used

Malunggay (Moringa oleifera) does not have statistical
difference on the mean hemoglobin level of pregnant
women who used Ferrous Sulfate as iron supplement
during pregnancy is accepted.

Table 5.2 The difference on Hematocrit levels of pregnant women who used Ferrous Sulfate and Manlunggay (Moringa oleifera) as

supplements

MS

F p

10.34 F(4,29)

F1 =0.1

10.34 36 0.19 > 87

203 _ F(1,29)

2.03 =3¢ =0.04 435

_ 344 _ F(4,29)

3.44 Fix2 _ﬁ =0.06 287
53.56

df SS
BETWEEN GROUPS 57.15
Age of Gestation g-1=4 41.36
Supplement p-1=1 2.03
Interaction (p-1)(g-1)=4 13.77
WITHIN GROUPS N-pg=20 1071.23
TOTAL N-1=29

Figure 5.2 shows that the p-value of 0.06 is less than
the p-value at significance level of 0.05 F(4,29)=2.87. In
these results, the null hypothesis that states that the mean
hematocrit level of pregnant women who used Malunggay

The increase in hemoglobin and hematocrit
levels may be attributed to Moringa oleifera because
of its variety of nutrients and contains a wide range of
micronutrients, especially iron. It also contains a number
of important nutrients which helps in absorption of iron
in the body such as vitamin C is approximately 200 mg?2.
The vitamin C content in Malunggay leaf may accelarate
iron absorption in the body. According to Witt, vitamin C
amounted to 172 + 37.7 mg in 100g of dried leaves.

Ascorbic acid is important to improve iron
absorption. This can negate the effects of some inhibitors
such as phytates!. Vitamin C plays a role in helping to
reduce the iron mainly in the form of non-hem iron
dissolved form, from ferry into ferrous®.

In a study by Nadimin, et.al., Moringa leaves can
improve hemoglobin levels and have equal ability with
iron supplements with folic acid in preventing anemia
in pregnant women and may be used as supplement for
prevention of anemia in pregnant women.* This paper
coincides with the results found in their study.
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(Moringa oleifera) does not have statistical difference on
the mean hemoglobin level of pregnant women who used
Ferrous Sulfate as iron supplement during pregnancy is
accepted.

Anticipated Gl Side Effects of Ferrous Sulfate
M Every Intake ® Occasional ® None
21
19 20
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Nausea Vomiting Constipation Diarrhea Dark-Colored Abdominal
Stool Discomfort

Figure 2.1. In this graph, we will see that the most common
side effect when taking ferrous sulfate is having dark-colored
stool, followed by vomiting. None among the subjects who took
ferrous sulfate as iron supplement developed diarrhea. Nausea
and abdominal discomfort were also noted among participants
who took Ferrous sulfate.
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(Moringa oleifera)
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Figure 2.2 This graph shows that the most common side effect of
taking Malunggay (Moringa oleifera) capsule is nausea. Among
the participants, lesser Gl effects were observed in those who
took Malunggay (Moringa oleifera) capsule as compared who
took Ferrous sulfate.

CONCLUSION

Based on the graphs and figures that were
shown, overall, there is no significant difference in
the haematological parameters (haemoglobin and
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e To determine the exact mechanism of how Moringa
oleifera can increase haematological parameters

e To determine the interaction of other nutrients in
Moringa oleifera in haematological parameters W

1. Dolcas Biotech LLC. Moringa oleifera. info@dolcas-biotech.com.
2006-2008.

2. Jed W. Fahey, Sc.D., et. Al. Moringa oleifera: A Review of the
Medical Evidence for Its Nutritional, Therapeutic, and Prophylactic
Properties. Part 1. Trees for Life Journal | www.TFLJournal.org

3. John W. Feightner. Routine Iron Supplementation during Pregnancy

4.  Philippine Medicinal Plants: Malunggay. http://wwwstuartxchange.
com/Malunggay.html

5. POGS (Foundation), Inc. Clinical Practice Guidelines on Iron
Deficiency Anemia. November 2009.

6. Cunningham et al. Williams Obstetrics: 23 edition.

7. Makrides M, Crowther CA, Gibson RA, Gibson RS, Skeaff CM.
Efficacy and tolerability of low-dose iron supplements during
pregnancy: a randomized controlled trial 1-3. Am J Clin Nutr. 2003;
78:145-53.

8. Ibok Oduro, W.O. Ellis and Deborah Owusu. Nutritional potential
of two leafy vegetables: Moringa oleifera and Ipomoea batatas
leaves. January 2008.

9. Mary E Cogswell, Ibrahim Parvanta, Liza Ickes, Ray Yip, and Gary M
Brittenham Iron supplementation during pregnancy, anemia, and
birth weight:a randomized controlled trial.

10. Kar Fai Tam, MRCOG; Terence T Lao, FRCOG. Iron Supplementation
in Pregncy. Journal of Paediatrics, Obstetrics and Gynaecology.
Sept/Oct 2002.

11. Johnson, B.C. Clinical Perspectives on the Health Effects of Moringa
oleifera: A Promising Adjunct for Balanced Nutrition and Better
Health.KOS Health Publications — August 2005.

12. Medrano, G.B. and Perez, M.L. The efficacy of Malunggay (Moringa
Oleifera) given to near term pregnant women in inducing early
postpartum breast milk production — a double blind randomized
clinical trial. 2002.

13. Witt KA, The Nutrient Content of Moringa Oleifera leaves. Messiah
College of Department of Nutrition and Diatetics.

14. Iskandar, l.et.al, Effect of Moringa Oleifera Leaf Extracts
Supplementation in preventing Maternal Anemia and Low-
Birth-Weight. International Journal of Scientific and Research
Publications, Volume 5, Issue 2, February 2015.

15. Agussalim B, Nadimin VH, and Suryadi A. The Extract of Moringa
Leaf Has an Equivalent Effect to Iron Folic Acid in Increasing
Hemoglobin Levels of Pregnant Women: A randomized Control
Study in the Coastal Area of Makassar. International Journal of
Sciences: Basic and Applied Research. Volume 22, No. 1, pp 287-
294.

Volume 41, Number 6, PJOG November-December 2017 35



