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ORIGINAL ARTICLE

Hikmah et al. : Different expression of NF-kB and endometrial implant width

Different expression of NF-kB and endometrial implant width
in the administration of red fruit (Pandanus conoideus Lam) and leuprolide

Raudatul Hikmah'’, Hendy Hendarto'"®’, Widjiati>

'Department of Obstetrics and Gynecology, Faculty of Medicine, Universitas Airlangga, Surabaya, Indonesia
’Department of Embryology, Faculty of Veterinary Medicine, Universitas Airlangga, Surabaya, Indonesia

ABSTRACT

Objectives: This study aimed to prove the effect of different
administration of red fruit (Pandanus conoideus Lam) extract and
leuprolide on the expression of NF-kB and endometrial implant
width in mouse models of endometriosis.

Materials and Methods: This study used completely randomized
design with pre-post separated sample. The sample size was 36
female mice (Mus muculus), which were divided into 3 groups
randomly. They were given with cyclosporine A, estrogen and
endometrial tissue to form endometriosis model.

Results: The mean expression of NF-kBin in treatment group
receiving leuprolide (4.13 + 0.70) and red fruit (2.70 + 1.08) were
significantly lower than that in control group (6.94 + 1.007).
Whereas, in treatment group receiving red fruit (2.70 + 1.08), it
was significantly lower than in those receiving leuprolide (4.13 +
0.70). Mean endometrial implant width in treatment group
receiving leuprolide (13.62 + 3.21) and red fruit (8.93 + 2.74)
were significantly lower than that in control group (28.89 + 8.28).
Whereas, in treatment group receiving leuprolide (13.62 + 3.21),
it was not significantly higher than in those receiving red fruit
(8.93 + 2.74).

Conclusion: The expression of NF-xB was significantly lower
after the administration of red fruit than leuprolide. The width of
endometrial implant was not significantly lower after the
administration of red fruit than after the administration of
leuprolide.

Keywords: Endometriosis; NF-kB; red fruit, leuprolide; lesion;
maternal health

ABSTRAK

Tujuan: Membuktikan adanya perbedaan pemberian ekstrak buah
merah (Pandanus conoideus Lam) dan leuprolide terhadap
ekspresi NF-kB dan luas implan endometriosis pada mencit model
endometriosis.

Bahan dan Metode: Desain penelitian  eksperimental
laboratorium rancangan acak lengkap dengan sampel sebelum dan
sesudah perlakuan yang berbeda. Sampel terdiri atas 36 ekor
mencit betina yang dibagi 3 kelompok secara acak. Model
endometriosis dibuat dengan pemberian injeksi siklosporin A,
injeksi estrogen dan jaringan endometrium.

Hasil: Rerata ekspresi NF-xB kelompok perlakuan leuprolide
(4,13 + 0,70) dan buah merah (2,70 + 1,08) lebih rendah secara
bermakna dibandingkan kelompok kontrol (6,94 + 1,007).
Sedangkan kelompok perlakuan buah merah (2,70 + 1,08) lebih
rendah secara bermakna dibandingkan kelompok perlakuan
leuprolide (4,13 + 0,70). Rerata luas implan endometriosis
kelompok perlakuan leuprolide (13,62 + 3,21) dan buah merah
(8,93 + 2,74) lebih kecil secara bermakna dibandingkan luas
implan endometriosis kelompok kontrol (28,89 + 8,28),
sedangkan kelompok perlakuan leuprolide (13,62 + 3,21) lebih
tinggi tapi tidak bermakna dibandingkan kelompok perlakuan
buah merah (8,93 + 2,74).

Simpulan: Ekspresi NF-«xB lebih rendah secara bermakna setelah
mendapat ekstrak buah merah dibandingkan dengan yang
mendapat leuprolide. Luas implan lebih rendah tapi tidak
bermakna setelah mendapat ekstrak buah merah dibandingkan
dengan yang mendapat leuprolide.

Kata kunci: Endometriosis; ekspresi; NF-xB; buah merah;
leuprolide; lesi; kesehatan ibu
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INTRODUCTION

Current management of endometriosis is still contro-
versial. The European Society of Human Reproduction
and Embryology (ESHRE) guidelines are still stuck in
hormonal modulation and/or surgical removal of the
lesion. Both of these approaches have many drawbacks.
Hormonal modulation creates a hypoestrogenic
environment with hormonal contraceptives, proges-
togens, anti-progestogens, GnRH agonists and aroma-
tase inhibitors.2 Creation of a hormonal environment by
inhibiting ovulation can temporarily suppress ectopic
implants and reduce inflammation and associated
painful symptoms. This approach is not appropriate for
endometriosis patients with infertility who wish to
conceive normally.l After the discontinuation of
hormonal therapy, the recurrence rate is also high.
Patients also experience intolerable side effects, and
sometimes do not respond or are resistant to therapy. On
the other hand, surgical intervention often leads to
complications and the outcome is highly dependent on
surgical ability. Recurrence due to incomplete resection
or the presence of hidden endometriosis is common.2
All of these pose difficult clinical challenges in the
management of  endometriosis, especially  for
symptomatic deep infiltrating endometriosis (DIE)
lesions. Therefore, new therapeutic options are needed.

Altered ability of the microenvironment in endo-
metriosis to support endometriotic cells is transmitted
by Kkinase signaling pathways and has the potential to
establish kinase-dependent lesional growth. Drugs
targeting these kinases have proven successful in the
treatment of other tumors and are increasingly being
investigated as potential endometriosis treatments,
particularly in the treatment of DIE lesions.2 NF-xB
may represent a potential therapeutic target because it
has constitutive activation in peritoneal endometriosis
lesions. There have been many studies on the design of
pharmacological methods that contribute to the activity
of NF-xB.% Several previous studies in mice showed
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that the expression of NF-xB decreased when red fruit
extract was given.® This study aimed to compare the
administration of red fruit extract and leuprolide, which
have been widely used in the treatment of endo-
metriosis, on the expression of NF-xB and the width of
endometrial implants.

MATERIALS AND METHODS

This research was a laboratory experimental study with
a completely randomized design with pre- and post-
separated sample. This study used a sample of 36 mice
which were divided into three groups randomly. Then
the mouse model of endometriosis were made by the
injection of cyclosporine A, the injection of 0.1 ml
endometriosis isolate and the injection of ethinyl-
estradiol at a dose of 30 gr/kgBW. Group A was a
positive control group, sacrificed on day 14 (before
treatment). Group B received a single dose of leuprolide
injection of 100 mcg/kg BW, sacrificed on day 14, and
group C received red fruit extract of 0.05 ml per day per
sonde for 14 days. Groups B and C were sacrificed on
day 28. All three groups were examined for the width of
endometrial implant and NF-kB expression. During the
study 7 mice died.

RESULTS

Table 1 shows that the mean expression of NF-«xB in
leuprolide (4.13 + 0.70) and red fruit (2.70 + 1.08)
treatment groups is lower than NF-kB expression in
control group (6.94 + 1.007). Analysis with Anova test
showed that the expression of NF-kB in the treatment
group was significantly lower than in the control group
(p<0.05). Meanwhile, the expression of NF-xB in the
treatment group that received red fruit was significantly
lower (p<0.05) than in the treatment group receiving
leuprolide.

Table 1. Expression of NF-xB in mice groups receiving leuprolide, red fruit, and control

c 0 Groups __ NFxB expressions p
X SD Min Max
Control 10 Leuprolide 413  0.70 2.80 5.20 0.000
6.94 +1.007 Red fruit 2.70 1.08 1.40 4.00 0.000
Leuprolide 9 Control 6.94  1.007 5.6 8.20 0.000
4.13+0.70 Red fruit 2.70 1.08 1.40 4.00 0.003
Red fruit 10 Control 6.94  1.007 5.6 8.20 0.000
2.70+1.08 Leuprolide 413  0.70 2.80 5.20 0.003
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Figure 1. Expression of NF-xB in control, leuprolide and red fruit groups.

Figure 2. Differences in NF-xB expression (arrows) between K+, P1 (leuprolide) and P2 (red fruit) groups.

It was found that the expression of NF-kB in K+ group expression in P1 (leuprolide) group appeared to be
was stronger than in the other treatment groups, while stronger than in P2 (red fruit) group (Immunohisto-
the expression in P1 (leuprolide) group appeared to be chemical staining, 400x magnification, Nikon Eclipse
stronger than in the other treatment groups. Its Ci, OptilabViewer 2.2, Image raster 3.0).

Table 2. The width of mice endometrial implant in leuprolide, red fruit and control groups.

. Implant Width p
Implant Width n Groups ~ SD Min Max
Control 10 Leuprolide 13.62 321 9.34 17.54 0.000
28.89£8.28 Red fruit 8.93 2.74 5.40 12.56 0.000
Leuprolide 9 Control 28.89 8.28 17.96 43.64 0.000
13.62+3.21 Red fruit 8.93 2.74 5.40 12.56 0.074
Red fruit 10 Control 28.89 8.28 17.96 43.64 0.000
8.93+2.74 Leuprolide 13.62 3.21 9.34 17.54 0.074




Maj Obs Gin, Vol. 30 No. 1 April 2022 : 1-9

35

Hikmah et al. : Different expression of NF-kB and endometrial implant width

28.89
30

25

20

13.62

15
10

8.93

Width of endometrial implant

Control

Leuprolide
GROUPS

Red Fruit

Figure 3. The size of endometrial lesions in control, leuprolide and red fruit groups.

Figure 4. Profile of hypervascularization and implant width in the peritoneum of mouse model of endometriosis in
control group (A), treatment group receiving leuprolide (B), and treatment group receiving red fruit (C).

Table 2 shows that the mean width of endometrial
implants in leuprolide (13.62 + 3.21) and red fruit (8.93
+ 2.74) treatment groups was smaller than the width in
control group (28.89 + 8.28). Anova test showed that
the width of endometrial implants in treatment group
was significantly smaller than the width in the control
group (p<0.05), while the implant width in the
leuprolide treatment group was higher but not
significant (p>0.05) than in the treatment group
receiving red fruit.

DISCUSSION

This study used a heterotransplantation technique, in
which the tissue that was transplanted into the mice was
derived from human endometrium. These implant
fragments and endometriotic-like lesions resembled
those found in the patients, both macroscopically and
histologically, whereas the phase of the menstrual cycle
at the time of tissue collection in humans did not appear
to have an impact on the development of the ectopic
lesions. Reservation of estrogen and progesterone
receptors and estrogen responsiveness has been
demonstrated in human ectopic tissue. Angiogenesis

ensures maintenance of transplantation and systemic
transport of administered drugs to human endometrial
tissue. Vessel formation in mice occurs 4 days after the
transplantation, independent of the ectopic lesion. When
it is randomly inoculated into the peritoneal cavity,
adhesion occurs within 2 days after implantation. The
implantation site is mainly in the intestines of the
abdominal wall muscles, liver and fat around the
abdominal wall.® In a heterologous mouse model,
human tissue is transplanted into the mice. Tissue
maintenance in order to remain intact and well
maintained requires a limited period of time. In most
studies that have been performed, human endometrial
cultures in mice have not exceeded 4 weeks. Three
weeks after inoculation onwards, lymphocyte
infiltration and other changes occur.® Therefore, in this
study the process and intervention carried out on the
mouse models did not exceed a period of 4 weeks.

Differences in NF-kB expression in mouse
models of endometriosis in red fruit, leuprolide,
and control groups

In endometriosis there is a chronic inflammatory
process. Cytokines, as proinflammatory mediators such
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as TNF-a, and IL-1pB, will activate NF-xB through a
canonical pathway. Stimulation of the canonical NF-xB
pathway leads to IKKB phosphorylation. IKKp is part of
the IKK complex along with IKKa and IKKy and
activated IKKp to phosphorylate the inhibitory protein
IkB at p50-p65, removing it from the complex and
targeting it for proteasomal degradation. The unbound
p50-p65 complex translocate into the nucleus and
stimulates gene transcription.®

Differences in NF-kB expression in red fruit and
control groups

This study showed that the mean expression of NF-xB
in the treatment group that received red fruit (2.70 +
1.08) was significantly lower than the expression of NF-
kB in control group (6.94 + 1.007). Many laboratory
studies proved that various antioxidants had the ability
to inhibit NF-xB activation with various mechanisms
from phorbol ester to TNF-a, to hydrogen peroxide.
These evidences prove the involvement of ROS in the
NF-xB activation pathway.” Vitamin E derivatives
inhibit TNF-o. which induces NF-xkB activation in
human Jurkat T cells. Incubation of cells with different
concentrations of a-tocopherol acetate or a-tocopherol
succinate can inhibit NF-xB activation.” Only with 10
uM pentamethyl hydroxy chromane, a vitamin E
derivative without a phytyl tail is able to completely
inhibit NF-xB activation. A-tocopherol succinate not
only inhibits the activation and translocation of NF-xB
to the nucleus, but also inhibits in vitro binding of the
active protein to kB DNA.2

The components of vitamin E that have this activity are
tocopherols and tocotrienols. The tocopherol group has
a saturated isoprene side chain and is divided into alpha,
beta, gamma and sigma tocopherols. The tocotrienol
group has an unsaturated isoprene side chain and is
divided into alpha, beta, gamma, and sigma
tocotrienols.2 The biological activity of tocopherols is
alpha>beta>gamma> sigma. The biological activity of
vitamin E is related to its function in the body. Broadly
speaking, the main function of tocopherols in vivo is
antioxidant, that is by protecting the unsaturated fatty
acids in cell membranes from peroxidative degradation.
The action of vitamin E as an antioxidant can be
demonstrated by two different mechanisms, ie. 1)
vitamin E reacts directly with singlet oxygen and 2)
vitamin E acts by capturing radicals derived from
unsaturated fatty acids and stop autoxidation.®

The results of Selly's research’® showed that the
tocopherol content in red fruit was very high of
22940.35 ppm, and o tocopherol was 481.48 ppm.
Research by Irawani! showed that the total tocopherol
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content of red fruit extract was 11000 ppm. Meanwhile,
Susanti's research2 showed that the total tocopherol and
o-tocopherol in red fruit extract could reach 10832 ppm
and 1368.26 ppm, respectively. In addition to containing
high total tocopherols and o-tocopherols, red fruit
extract also contains oleic acid, linoleic acid, linolenic
acid and decanoic acid, all of which are active
compounds to inhibit TNF-a which induces NF-xB
activation in Jurkat T cells, inhibiting activation and
translocation of NF-xB to the nucleus, and inhibited in
vitro binding of the active protein to kB DNA. All of
these activities cause the expression of NF-kB to
decrease.

Differences in the expression of NF-kB in
leuprolide and control groups

This study showed that the mean expression of NF-kxB
in leuprolide treatment group (4.13 + 0.70) was
significantly lower than in control group (6.94 + 1.007).
The positive interaction between ER and the NF-xB
signaling pathway is explained by the finding that
estradiol induces cell proliferation by an NF-xB-
dependent mechanism, which is enhanced by the
presence of TNF-a and the formation of a complex
containing ER, P65 and the ras-related C3 botulinum
substrate 3 (RAC 3) coactivator. In endometrial stromal
cells, estradiol increases TNF-a-induced IL8 production
through NF-xB activation.* A laboratory experiment
conducted by Stice et al.l® stated that E2 causes
activation of p50 NF-xB. IxB degradation was also
detected with E2. The p50 and p65 binding and nuclear
translocations increased. The activation of NF-xB by E2
is through ERK 1/2. ERK 1/2 knockdown inhibits NF-
kB activation by E2, which supports the notion that
ERK 1/2 phosphorylation is the point of convergence
for the upstream signaling pathway for NF-xB
activation by E2. Leuprolide induces medical
menopause by decreasing the hypothalamic-pituitary
GnRH receptor, resulting in decreased gonadotropin
secretion, suppression of ovulation and a significant
decrease in serum estrogen levels.X* Under hypoestrogen
conditions, the expression of NF-xB will decrease.

Differences in NF-kB expression in red fruit and
leuprolide groups

This study showed that the mean expression of NF-kB
in red fruit treatment group (2.70 + 1.08) was
significantly lower than in leuprolide group (4.13 +
0.70). Red fruit extract contains high total tocopherol
and o-tocopherol and in addition it also contains oleic
acid, linoleic acid, linolenic acid and decanoic acid, all
of which are active compounds that will inhibit TNF-a
to induce NF-«B activation in Jurkat T cells, inhibiting
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activation and translocation of NF-xB to the nucleus,
and inhibiting in vitro active protein binding to xB
DNA. This activity is able to suppress the expression of
NF-kB more strongly than leuprolide.

Differences in the width of endometrial implants
in mouse model of endometriosis in red fruit,
leprolide and control groups

The extent of endometriosis lesions was obtained by
measuring the area of hyperemia in the form of red
lesions on the peritoneal wall of the mice. This
hyperemia area indicates the angiogenesis process to
support the life and development of endometrial tissue
in the peritoneum. There are some data to suggest that
suppressed cytotoxic functions in the peritoneum may
allow ectopic endometrial cells to survive and implant
on the peritoneal surface. NK cells are cytotoxic
lymphocytes with the ability to lyse target cells.
Peritoneal NK cells are involved in retrograde menstrual
clearance and endometriosis patients show decreased
NK cell cytotoxicity. A study by Aoki et al.® using
subcutaneously implanted human endometrial tissue in a
mouse model of endometriosis, demonstrated the
importance of NK cells in the formation of endometrial
lesions. Lesions were found in only 40% of untreated
mice, but were found in 100% of mice treated with NK
inhibitors. In endometriosis there is a change in the
immune system in the form of an immune system
deficiency. Research on patients with endometriosis has
shown changes in several immunological components in
the peritoneal fluid, including macrophages, NK
monocytes, T lymphocytes, B cells, inflammatory
mediators such as complement and cytokines, and
endometrial destroying cells that allow attachment,
migration and angiogenesis.X* Women with endo-
metriosis have higher macrophage activity. This can be
seen through an increase in size, an increase in the
number of complement C3 and C4 and an increase in
the secretion of Ilysosomal phospholipase. This
phospholipase acts on the phospholipid membrane,
releasing arachidonic acid which is then used for the
synthesis of prostaglandins. This causes an increase in
peritoneal prostaglandins in women with endometriosis
and causes pain.

Macrophages play a role in the initiation, development
and growth of endometriosis. Macrophages are also
involved in the process of adhesion of endometrial cells
to the peritoneum by secreting fibronectin which plays a
role in changing cell stages in the cell cycle, so that they
become cells that are sensitive to growth factors, and
estrogen is one of the growth factors. Increased
activation of macrophages accompanied by hyper-
estrogenism is a factor in the proliferation of
endometrial implant cells.” Red endometriotic lesions
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and surrounding peritoneum were shown to have the
greatest number of macrophages compared to black and
white lesions, a finding consistent with the observation
that red lesions are more inflamed and this may explain
the difference in macrophage numbers seen in different
studies. An increase in the number of macrophages can
lead to a more inflammatory environment and increased
production of inflammatory cytokines that will not only
affect the endometriotic lesion, but also the surrounding
area. The inflammatory response can lead to disease
progression by stimulating cell proliferation, increasing
cell adhesion protein expression and promoting
neovascularization. Chronic inflammation within the
peritoneum can also cause a fibrotic response and may
be associated with progression to white fibrotic
endometrial lesions. Retrograde menstrual blood can
initiate an inflammatory response and macrophage
recruitment but it is also possible that the inflammatory
response precedes endometriosis and contributes to
disease progression and sustaining its development.®

In this study, the mean width of the endometrial implant
was found to be quite large in the leuprolide group, red
fruit and control group. This shows that the statistical
distribution of the width of endometrial implant in the
leuprolide, red fruit and control groups each had a
deviation that was far from the mean value. This
condition could be caused by the process and the degree
of occurrence of endometriosis lesions in each different
mice, so that each sample started at a different level of
endometriosis lesions. The level of immunity of each
mouse was different, causing the level of endometriosis
lesions formed was also different. In this study,
randomization and strict control were carried out.

Difference in the width of endometrial implants
in red fruit and control groups

In this study, the mean width of endometrial implant in
the red fruit group (8.93 + 2.74) was significantly
smaller than the control group (28.89 + 8.28). This
research used red fruit that had passed a standardized
extraction process. Red fruit, in addition to containing
tocopherol, also has a high content of carotene.
According to Budi,’® red fruit contains 59.7 ppm j-
carotene. The results of Susanti's research?2 showed that
the total carotene content of red fruit extract extracted
by modification method 2 could reach 21,430 ppm with
-carotene of 4,583 ppm. The high carotene content in
red fruit can be seen from the color of the red fruit
extract (in the form of oil) which is dark red. Red fruit,
in addition to containing a-carotene and [-carotene,
also contains oleic acid, linoleic acid, linolenic acid and
decanoic acid, all of which are active compounds that
have the potential as antioxidants and boost immunity.
Natural substances that act as antioxidants can function
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in preventing the development of cancer cells as well as
regulating the balance of hormones that play a role in
causing cancer.

In addition, the interaction of B carotene with protein is
known to increase the production of antibodies in the
body's immune system.2’ B carotene is able to increase
the number of natural killer cells and increase the
activity of T cells and lymphocytes. This will suppress
free radicals, carcinogenic compounds, and the presence
of cancer cells. Tocopherol plays a role in improving the
immune system and reducing tissue cell mortality, while
unsaturated fatty acids are easily digested and absorbed
by the body so as to facilitate metabolic processes.t® As
we know that the development of endometrial implants
outside the uterine cavity endometrium is associated
with a chronic inflammatory process. In endometriosis,
there is a decrease in the phagocytosis of macrophages,
the number of NK cells and lymphocytes. The
administration of red fruit extract which has a very high
carotene content has been shown to increase
macrophage phagocytosis, increase the number of NK
cells and lymphocyte proliferation. In the final result,
the width of endometrial implants in mouse model of
endometriosis receiving red fruit extract was smaller
than that in control.

Differences in the width of endometrial implants
in leuprolide and control groups

In this study, the mean width of endometrial implants in
the leuprolide group (13.62 + 3.21) was significantly
smaller than the width of endometrial implant area in
control group (28.89 + 8.28). Estradiol is a biologically
active estrogen that is produced mainly at three sites in
the body of women with endometriosis. In all these
sites, the expression of aromatase enzyme is critical for
the production of estradiol. In addition, several other
steroidogenic proteins are expressed and complement
aromatase activity for estradiol production. The classic
site for estrogen production is the ovary. Theca and
granulosa cells of the preovulatory follicle convert
cholesterol to estradiol which is actively released into
the circulation in a cyclic manner. The second group of
the body collectively referred to as the peripheral
tissues, includes large tissues such as fat, skin, and
skeletal muscle, all of which express aromatase. In these
peripheral tissues, circulating androstenedione is
converted to estrone, which is further converted to
estradiol. Peripheral tissues do not secrete estradiol in
the classical sense, but, because of their large quantity,
can produce sufficient levels of estradiol to increase
blood levels, especially in obese women. The third site
for estradiol production is the endometriotic tissue itself.
Endometriotic stromal cells uniquely express a full
complement of genes in the steroidogenic cascade,
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which is sufficient to convert cholesterol to estradiol .2
A constant supply of estrogen from multiple sources is
essential for the growth and persistence of endo-
metriotic implants. As mentioned above, endometrial
implants have intrinsic aromatase activity, which leads
to the conversion of cholesterol to estradiol. The
endometrium is rich in PG-E2 receptors and activation
of the PG receptor subtype EP-2 leads to the activation
of cyclic AMP, which increases steroidogenic gene
expression, and aromatase activity ultimately leads to
increased production of estradiol. Simultaneously, the
intrinsic aromatase activity of estradiol produced from
ovarian and peripheral fat also reaches the site of
endometriosis. This continuous supply of estrogen is
essential for the continued growth and survival of the
endometrial implants.22

In another study, in endometriosis tissue there was an
increase in the expression of the aromatase enzyme and
a decrease in the expression of the 17p3-hydroxysteroid
dehydrogenase (17B-HSD) type 2 enzyme. This
indicated an increase in the bioavailability of the
estradiol concentration.  Estradiol stimulates the
production of prostaglandin E2 (PGE2) which then
stimulates aromatase activity,2® while leuprolide is the
drug most widely used for medical treatment of
endometriosis. Prolonged administration of leuprolide
suppresses gonadotropin secretion and suppresses
steroidogenesis. Leuprolide binds to the receptor for a
long time and induces a prolonged period of down-
regulation. Leuprolide is 200 times more potent than
natural GnRH. Long-term use of leuprolide produces
many endocrine effects. Serum estrone, estradiol,
testosterone, and androstenedione levels decreased
significantly. Total serum estrone and estradiol and
serum estradiol concentrations are two to three times
lower than those induced by long-term administration of
danazol. Leuprolide therapy relieves symptoms in up to
90% of patients with endometriosis. Maximum
therapeutic effect is seen with endometriotic spots
smaller than 1 cm.2* GnRHa can reduce inflammatory
reactions and angiogenesis, induce apoptosis in tissues,
and reduce proliferation in endometrial tissue.2

Differences in the extent of endometriosis
lesions in red fruit and leuprolide groups

This study showed that the mean area of endometriosis
implants in leuprolide treatment group (13.62 + 3.21)
was higher but not significantly different than that in red
fruit group (8.93 + 2.74). Anova test showed the results
of p> 0.05. An in vitro study by Andini showed that red
fruit has anti-proliferative activity against HeLa and K-
562 cancer cells. Its anti-proliferative activity can
approach, or even exceed, the activity of the positive
control  (doxorubicin) at higher concentrations.2
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Endometriosis itself, although actually a benign disease,
has features that resemble cancer cells, such as a
tendency to invasion, uncontrolled growth, neoangio-
genesis, and distant spread.?

In this study, red fruit extract was shown to suppress
endometrial implants more strongly (but not statistically
significant) compared to the effect of leuprolide. When
compared to leuprolide, red fruit is cheaper and
abundantly available in Indonesia, especially in Papua
Island. The way leuprolide acts is through the hormonal
pathway, so long-term use will cause many endocrine
effects. Serum estrone, estradiol, testosterone, and
androstenedione levels decreased significantly. The
most common side effects of leuprolide are hot flushes,
vaginal dryness, insomnia, etc. Decreased bone mineral
density has been shown in the lumbar spine, but until
now there have been no reports of endocrine effects in
people who consume red fruit which until now is
consumed freely by the Papuan people and is safe for
long-term use. Research conducted by Widowati et al.2
did not find any toxic effects as abnormal behavior or
mortality in rats, which were given red fruit even at high
doses, 5 ml/200 g body weight, or about 9.4 times the
human dose. The expression of NF-kB in endometriosis
model mice that received red fruit was significantly
lower than in those receiving leuprolide, while the width
of endometrial implant in the mouse models that
received red fruit was found to be lower but not
statistically significant than those receiving leuprolide.
This is because the expression of NF-kB is a molecular
change, while the implant area is a cellular change.
Molecular changes are more sensitive and occur before
cellular changes. Not all molecular changes are
immediately followed by cellular changes. A certain
amount of time is required for the cellular changes to
follow.

CONCLUSION

The expression of NF-kB was significantly lower in the
group of mouse models of endometriosis receiving red
fruit extract than in those receiving leuprolide. The
width of endometrial implant was lower but not
significant in the group of mouse models of
endometriosis receiving red fruit extract compared to
those receiving leuprolide.
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ABSTRACT

Objectives: To determine the symptoms of pregnant women with
preeclampsia through the method of pregnancy termination.
Materials and Methods: This study used a cross-sectional
method for descriptive analysis. The total sample included 75
pregnant women with preeclampsia. The sampling techniques was
carried out with purposive sampling. This study used auxiliary
data in medical records of preeclampsia mothers who gave birth at
Taman Husada Regional Hospital, Bontang, Indonesia, in 2019.
Results: The results showed that most preeclampsia mothers
delivered by cesarean section (CS). Among mothers who gave
birth by cesarean section, there were severe symptoms of
preeclampsia, 74.14% had severe hypertension with systolic blood
pressure of > 160 mmHg or diastolic blood pressure of > 110
mmHg. Those with severe proteinuria with urine protein > 2g/24
hours or > +2 were 82.76% and 60.35% of those complained
visual impairment with blurred vision.

Conclusion: These data indicated that most mothers with
preeclampsia gave birth by cesarean section and exhibited severe
symptoms of preeclampsia.

Keywords: preeclampsia; termination method; cesarean section;
hypertension; proteinuria; blurred vision; maternal
health

ABSTRAK

Tujuan: Untuk mengetahui gejala ibu hamil preeklampsia serta
metode terminasi kehamilan.

Bahan dan Metode: Analisis deskriptif menggunakan metode
cross-sectional. Sampel diambil sebanyak 75 ibu hamil
preeklampsia dan menggunakan metode target sampling.
Penelitian ini menggunakan data sekunder berupa rekam medis
ibu preeklampsia yang melahirkan di RSUD Taman Husada,
Bontang, Indonesia, tahun 2019.

Hasil: Hasil penelitian menunjukkan bahwa sebagian besar ibu
preeklampsia melahirkan dengan operasi bedah sesar (SC). Pada
ibu preeklampsia dengan operasi bedah sesar, ditemukan gejala
preeklampsia berat (PEB): Hipertensi berat dengan tekanan darah
sistolik > 160mmHg atau tekanan darah diastolik > 110 mmHg
yaitu 74,14%,; proteinuria berat dengan protein urin > 2g/24 jam
atau > +2 sebanyak 82,76% dan 60,35% orang menderita
penglihatan yang buruk.

Simpulan: Data menunjukkan bahwa sebagian besar ibu dengan
preeklampsia melahirkan dengan operasi bedah sesar dan
menunjukkan gejala preeklampsia yang parah.

Kata kunci: preeklampsia; metode terminasi; bedah sesar;
hipertensi; proteinuria; gangguan penglihatan;
kesehatan ibu
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INTRODUCTION

Preeclampsia is a pregnancy-specific disease character-
ized by placental dysfunction and the maternal response
to systemic inflammation through endothelial activation
and coagulation. The diagnosis of preeclampsia is
confirmed by the presence of hypertension caused by
pregnancy and other organ system diseases that occur
over 20 weeks of gestation. Severe preeclampsia can be
diagnosed with one or more of the following findings:
systolic blood pressure of 160 mmHg or higher,
diastolic blood pressure of 110 mmHg or higher,
thrombocytopenia, and liver function impairment when
liver enzyme levels are elevated. Patients with renal
insufficiency have higher blood creatinine levels (1.1
mg/dL), pulmonary edema, and insufficiency in patients
with brain and visual impairment.2

In a retrospective cohort study published in August
2017, 5506 women with preeclampsia underwent a
cesarean section at 34 weeks of pregnancy. Among
them, 5104 (92.7%) women received cesarean section,
and 402 (7.3%) women received cesarean section.
However, during the monitoring process, of the 5104
women undergoing labor induction, 3450 (67.6%)
women gave birth vaginally and 1654 (32.4%) women
continued cesarean section. Therefore, the total number
of women with preeclampsia who underwent cesarean
section was 2,057 women.®

Regardless of the indications considered, this number is
high when considering the morbidity associated with
cesarean section. The general belief that cesarean
section is safe without side effects has shown
contrasting evidence, especially in regard to future
complications of subsequent pregnancy.2 Therefore, it is
necessary to take preventive measures so that the
complications of cesarean section indications do not
occur in preeclampsia. This is the role of health
practitioners to identify risk factors for preeclampsia,
provide control, and recognize the clinical symptoms of
preeclampsia, so that early referral is possible, in an
effort to prevent the deterioration of preeclampsia.t

Factors still associated with severe maternal morbidity
include the diagnosis of hemolysis, elevated liver
enzymes and postnatal syndrome of hemolytic liver
enzyme low platelet elevation (HELLP) (nearly four
times higher risk) and cesarean section (almost doubled
increased risk). Pregnant women with severe
preeclampsia are more likely to have cesarean section,
but when it is significantly associated with postpartum
maternal morbidity, induction of labor should be
considered a better option for these women.2 Another
study stated that in women with preeclampsia at 34
weeks of gestation or later (172 women who underwent

Permadi et al. : Profile of pregnant women with preeclampsia and its termination

induction labor and 21 women by planned caesarean),
there was no statistically significant difference in the
composite adverse maternal outcome (liver/renal failure,
thrombocytopenia, disseminated intravascular co-
agulation, pulmonary edema, eclampsia, blood
transfusion, stroke), but induced labor had a higher risk
of ICU hospitalization than cesarean section (ICU
hospitalization; 16.3% with induction and 9.5% with
planned caesarean delivery).2 Therefore, it is necessary
to take preventive measures so that preeclampsia does
not occur with complications that are an indication of
cesarean section.

This study focused on understanding the profile of
pregnant women using the pregnancy termination
method at Taman Husada Regional Hospital in Bontang,
Indonesia. Various indicators studied included blood
pressure, urine protein, platelets, and visual disturbances
which are signs of preeclampsia in pregnant women.

Various studies have shown that preeclampsia often
results to a cesarean section. A study by Amorim et al.
(2015) found that 59% of women with severe
preeclampsia required a cesarean section.? Cesarean
section is carried out to maintain the health of the fetus,
avoid the risk of the fetus, and fetal death by using
termination method.>

The American College of Obstetrics and Gynecology
Task Force on Hypertension (ACOG) stated that the
type of delivery should be determined by gestational
age, fetal performance, cervical condition, and the
condition of the mother and fetus.® Compared with
induction of labor, planned cesarean section is not
related to the increased risk of the main outcome
(thromboembolism, blood transfusion, and
hysterectomy), but it is related to the increased risk of
entering the maternal intensive care unit and neonatal
risk. Therefore, several other researchers support the
recommendation that preeclampsia does not require
cesarean section.”

On this basis, it is necessary to describe the symptoms
of pregnant women with preeclampsia by means of
termination of pregnancy. Therefore, pregnant women
with preeclampsia have a higher risk of cesarean
section, which can be detected early and treated
immediately, so preeclampsia will not worsen and
vaginal delivery can be performed.

This study may increase the knowledge and role of
health practitioners in identifying and controlling the
risk factors for preeclampsia, as well as recognizing the
its clinical symptoms, so that it is possible to make
referrals for early treatment in an effort to prevent




Maj Obs Gin, Vol. 30 No. 1 April 2022 : 10-16

worsening preeclampsia conditions to reduce morbidity
and mortality of the mothers.

MATERIALS AND METHODS

In this study, a cross-sectional descriptive analysis
method based on medical records was used to determine
the symptoms of pregnant women with preeclampsia by
means of pregnancy termination. The population of the
study included pregnant women with preeclampsia who
gave birth at the Taman Husada Regional Hospital in
Bontang, Indonesia, in 2019. The sampling method was
carried out with a targeted sampling method, and a
sample of 75 mothers was obtained. This study used
auxiliary data in the form of maternal medical records.
The inclusion criteria were all pregnant women with
preeclampsia who gave birth at Taman Husada Regional
Hospital in Bontang, Indonesia, singleton pregnancy,
and no comorbidities and obstetric diseases.

The research was performed through several steps. The
initial stage was to obtain research permits from the
Faculty of Medicine, Universitas Airlangga, Surabaya
and Taman Husada Regional Hospital, Bontang,
Indonesia, and then to obtain research subjects in the
form of medical records and registration data records
from the medical records department. The functional
medical staff of the Obstetrics and Gynecology
Department of Taman Husada Regional Hospital,
Bontang, Indonesia, checked the patients’ medical
records in the emergency room, especially in the
delivery room, from January 1, 2019 to December 31,
2019. After all the data had been collected, data
processing was performed.
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Statistical data analysis was carried out descriptively
with a frequency distribution table for each symptom
variable for preeclampsia mothers (hypertension status,
proteinuria and visual disturbances) who underwent
vaginal delivery and cesarean section. Vaginal delivery
data were also displayed so as not to bias the cesarean
section data. Ethical clearence number: 202/EC/KEPK/
FKUA/2020 for this study was issued on Agustus 19,
2020, by Health Research Ethics Committee, Faculty of
Medicine, Universitas Airlangga, Surabaya, Indonesia.

RESULTS AND DISCUSSION

Based on the registration of the Medical Record
Department of Taman Husada Regional Hospital in
Bontang, Indonesia, from January 1 to December 31,
2019, the total cases of preeclampia was 82, 75 mothers
gave birth by cesarean section, 17 mothers gave birth by
vaginal delivery. There were 75 samples that fulfilled
the inclusion and exclusion criteria, consisted of 58
samples in cesarean section and 17 cases in vaginal
delivery. Eight mothers with preeclampsia did not fulfill
the criteria due to fetal distress, history of cesarean
section, and fetal position abnormalities.

Based on Table 1, most preeclamptic mothers gave birth
by cesarean section. The cesarean group (74.14%) had
symptoms of severe hypertension with systolic blood
pressure > 160 mmHg or diastolic blood pressure > 110
mmHg, while in group of preeclamptic women with
vaginal delivery, most had mild hypertension
symptoms. Groups of preeclamptic mothers with
symptoms of hypertension and the method of delivery
are described in Figure 1.

Table 1. Frequency distribution of surveys based on hypertension symptoms at the Taman Husada Regional
Hospital in Bontang, Indonesia, from January to December 2019.

Blood pressure

Frequency & percentage of each method of

Total & percentage (%)
delivery (%)

CSs Vaginal Delivery

Mild hypertension (systolic blood 15 14 29 (45.33%)
pressure >140mmHg or diastolic blood (25.86%) (82.35%)

pressure >90mmHg)

Severe hypertension (systolic 43 3 46 (54.67%)
>160mmHg or diastolic >110mmHg) (74.14%) (17.65%)

Total & percentage of method of 58 17 75 (100%)
deliveries (100%) (100%)

Source: Medical records 2019
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Figure 1. Symptoms of hypertension and method of delivery

Table 2. Frequency distribution of respondents based on proteinuria symptoms visited Taman Husada
Regional Hospital, Bontang, Indonesia, from January to December 2019.

Urine protein Frequency & percentage of each method of ¥ all PE mothers &
delivery (%) percentage (%)
CS Vaginal Delivery
Mild proteinuria (Urine protein 10 14 24 (32%)
300 mg / 24 hours or +1) (17.24%) (82.35%)
Severe proteinuria (urinary 48 3 51 (68%)
protein > 2 g / 24 hours or >+ 2) (82.76%) (17.65%)
Total & Percentage of method of 58 17 75 (100%)
delivery (100%) (100%)

Source: Medical record in 2019

Table 2 shows that mothers with preeclampsia who preeclamptic mothers who underwent vaginal delivery
underwent cesarean section had symptoms of severe mostly had mild proteinuria symptoms. Groups of
proteinuria, as many as 48 patients (82.76%) and mild preeclamptic mothers with symptoms of proteinuria and
proteinuria as many as 10 patients (17.24%), while the method of delivery are described in Figure 2.

B Mild Proteinuria (CS)

M Severe Proteinuria (CS)

Mild Proteinuria (Vaginal
Delivery)

B Severe Proteinuria (Vaginal
Delivery)

Figure 2. Symptoms of proteinuria and methods of delivery
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Table 3. Frequency distribution of respondents based on visual impairment symptoms at Taman
Husada Regional Hospital, Bontang, Indonesia, from January to December 2019

Frequency & Percentage of Each

Visual Disturbance

Total & Percentage (%)

Method of Delivery (%)

Cs Vaginal Delivery
No visual disturbances present (No complaints 23 14 37 (49.33%)
of blurred vision) (39.66%) (82.35%)
Visual disturbances present (in form of blurred 35 3 38 (50.67%)
vision) (60.34%) (17.65%)
Total & percentage of method of deliveries 58 17 75 (100%)
(100%) (100%)

Source: Medical record 2019

M No Visual Disturbance (CS)

M Visual Disturbance Present (CS)

No Visual Disturbance (Vaginal
Delivery)

Visual Disturbance Present
(Vaginal Delivery)

Figure 3. Symptoms of visual disturbance and method of delivery

Table 3 shows that preeclamptic mothers with cesarean
section mostly experienced visual disturbances, in the
form of blurred vision, as many as 35 mothers (60.34%)
and the remaining 23 mothers (39.66%) had no
complaints of blurred vision. Meanwhile, preeclamptic
mothers that underwent vaginal delivery mostly did not
have complaints of blurred vision. Preeclamptic mothers
with symptoms of visual disturbances and the method of
delivery are described in Figure 3.

The results of the study listed in Table 1 showed that
most preeclamptic mothers who delivered using
cesarean section had symptoms of severe hypertension.
These data were consistent with a study carried out by
O'Brien et al. after reviewing 178 cases of pregnant
women during their imminent time of delivery and
found that 58 (32.6%) of the patients were confirmed of
having severe blood pressure. Of the 58 cases, 46
(79.3%) received a diagnosis of preeclampsia with
severe features, and the majority of 38 (65.5%) patients
underwent cesarean section.® Syahriana in his study
stated that pregnant women with pregnancy-induced
hypertension were at three times the risk of cesarean

section compared to mothers who had normal blood
pressure.?

Hypertension conditions will force the kidneys to work
harder, resulting in cell damage which is indicated by
the presence of proteinuria. Proteinuria is the presence
of protein in human urine whose level exceeds the
normal limit, which is >150mg/24 hours.> When left
untreated, this condition will not only cause kidney
problems, but also kidney damage. Therefore, it is
necessary to quickly and accurately treat preeclampsia
with high proteinuria as one of the symptoms of severe
preeclampsia.

Table 2 of all preeclamptic mothers who delivered using
cesarean section, most mothers experienced symptoms
of severe proteinuria. These results were in line with the
study carried out by Ozkara et al. after evaluating
preeclamptic mothers. The results of cesarean section
rates in patients in group 1 (300-1,000 mg/day), group 2
(1,001-3,000 mg/day) and group 3 (> 3,001 mg/day)
were 87.5%, 75.7%, and 85.7% respectively, while the
normal vaginal birth rates in the same group were found
to be 12.5%, 24.3% and 14.3%, respectively.l
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Another pregnancy complication that occurs in mothers
with preeclampsia is visual disturbances. In Table 3 we
observe a high frequency of preeclamptic mothers with
cesarean section experiencing blurred vision, indicating
that visual disturbances are one of the symptoms of
preeclamptic mothers with risk for cesarean section.
This finding was also in line with the result of a study
by research conducted by Radha Bai Prabhu et al. at the
Special Government Hospital for Women and Children,
Chennai, India, in which one of the rare complications
of preeclampsia was the incidence of blindness. The
incidence of blindness in women with preeclampsia and
eclampsia was 0.17%. The causes of vision loss were
cortical blindness in 14 patients and retinal detachment
in two patients. Blindness was manifested mainly in the
intrapartum and postpartum periods in 13/16 cases
(81.25%). Seven patients (43.75%) were diagnosed with
severe preeclampsia, and nine patients (56.25%) were
diagnosed with eclampsia. Blindness that occurs during
the antepartum period is an indication of immediate
termination of pregnancy. In three of the patients,
blindness occurred in the antepartum period, and they
delivered by cesarean section within 12 hours.%2

Increased blood pressure will affect blood flow,
including in the eyes, resulting in vision problems. The
common pathological change is swelling in the center of
vision (macula). This occurs because of a leak in the
lining of the eye nerve (retina), which then collects in
the center of vision (central serous retinopathy).
Generally, the symptom complained by the mother is a
sharp decline in vision or a more blurred middle vision.
This condition can improve on its own after childbirth.
But in some cases, the vision does not return to normal
condition, and there are even some cases of blindness.

Another finding that was in line with our results was
also carried out at the Medical Record Installation of Dr.
M. Djamil, Padang, Indonesia, in December 2018-
January 2019 with a sample of 77 preeclamptic mothers.
From this study, it was found the highest levels of
proteinuria in patients with preeclampsia and eclampsia
were +2 with a percentage of 39.0%. In this group,
43.3% had normal ocular fundus, and 56.7% had
positive ocular fundus changes. Mild preeclamptic
ocular fundus was the most common finding in the +2
proteinuria group, as much as 50%.%*

This study revealed that among all mothers with
preeclampsia, most received cesarean section and a
small percentage received a vaginal delivery. Most of
the mothers with preeclampsia who gave birth through
cesarean section had symptoms of severe preeclampsia,
ie. severe hypertension, severe proteinuria, and visual
impairment with poor vision.
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The data of this study were in accordance to an
observational study by Amorim which showed that from
500 mothers with severe preeclampsia, 110 mothers
(22.0%) had spontaneous labor, 141 mothers (28.2%)
had induced labor, while 249 (49.8%) underwent
elective cesarean section. However, of the mothers with
induced labor, 95 (67.4%) gave birth vaginally, while
the rest experienced failed induction and performed
cesarean section instead. In total, 295 mothers
underwent cesarean section or 59% of all severe
preeclamptic mothers. Amorim argued that caesarean
section was common in women with severe
preeclampsia and was associated with significant
postpartum maternal morbidity .2

One possible treatment for preeclampsia is childbirth. In
theory, the benefits of immediate termination of
pregnancy by cesarean section would be even greater.
When severe preeclampsia occurs before 34 weeks and
the cervix is not supported, a longer induction time can
be expected. At the same time, maternal complications
may appear or worsen. The health of the fetus is also
worrying, because abnormal placental function may
lead to fetal distress and fetal death.>

However, there was another study whose results did not
support the finding of this study. It was a population-
based case-control study conducted in eight Brazilian
states. The research was derived from a large-scale birth
study in Brazil (the 2011 national survey that included
9221 postpartum women). It was found that the
postpartum mortality risk of cesarean section women
was nearly three times higher than that of vaginal
delivery. This was mainly due to mortality and
complications of anesthesia caused by postpartum
hemorrhage.®®

The researchers’ of the study believed that it was
important to consider the level of morbidity and
mortality when determining the delivery management of
preeclampsia. The symptoms of preeclampsia are not
only exacerbated, leading to other comorbidities, but
future complications caused by the birth process and
subsequent pregnancy must also be considered.

In this study, the number of cases of preeclampsia was
high. This was because the study site was a referral
hospital, and most patients had experienced obstetric
complications, on which medical decisions for the
obstetric indications were based.

CONCLUSION

Most pregnancy of the mothers with preeclampsia at
Bontang,

Taman Husada Regional Hospital in
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Indonesia, were terminated by cesarean section, while a
small percentage of mothers terminated their pregnancy
through vaginal delivery. Most mothers with pre-
eclampsia who gave birth by cesarean section have
descriptions of the symptoms of severe preeclampsia,
that is, severe hypertension, severe proteinuria, and
visual impairment caused by poor vision. The results of
this study can be used as a reference for formulating
prevention plans and solving preeclampsia problems,
such as screening and early detection of preeclampsia
symptoms to better manage the disease, thereby
reducing morbidity, mortality and delivery with
cesarean section.
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ABSTRACT

Objectives: This study analyzed the association between pre-
referral magnesium sulfate administration and maternal and
perinatal outcomes in severe preeclampsia patients.

Materials and Methods: This was a retrospective observational
analytic study using cross-sectional design. Samples were 132
pregnant women with preeclampsia referred to dr. Saiful Anwar,
Hospital Malang, Indonesia in 2019. Data were taken from the
patients’ medical records. Maternal outcomes measured in this
study were the incidence of eclampsia, ICU care, and maternal
mortality, while the perinatal outcomes included the incidence of
asphyxia, NICU care, and perinatal mortality.

Results: Patients’ history of magnesium sulphate administration
significantly associated with the incidence of eclampsia with p-
value 0.035 and odds ratio (OR) 2.413, thus consumption of
magnesium sulphate could reduce the risk of seizures. However, it
did not associate with either maternal ICU care outcomes (p-value
0.087, OR 2.028), or maternal mortality (p-value 0.573). No
relationship was found neither between history of magnesium
sulphate administration in pregnant women with severe
preeclampsia and perinatal outcomes nor with the incidence of
asphyxia (p-value 0. 577, OR 0.795), with NICU treatment (p-
value 0.205, OR 0.579), and with perinatal mortality (p-value
0.153, OR 3.259).

Conclusion: Magnesium sulfate reduced the risk of eclampsia, yet
it did not affect either the rate of ICU care, maternal mortality,
incidence rate of perinatal asphyxia, the rate of NICU care, or
perinatal mortality.

Keywords: Pre-referral; magnesium sulfate; severe
preeclampsia; maternal outcomes; perinatal
outcomes; maternal health

ABSTRAK

Tujuan: Penelitian ini bertujuan untuk menganalisis hubungan
pemberian magnesium pra rujukan sulfat dengan luaran maternal
dan perinatal pada pasien preeklampsia berat.

Bahan dan Metode: Metode penelitian ini adalah analitik
observasional retrospektif dengan rancangan penelitian cross
sectional. Sampel adalah 132 ibu hamil dengan preeklampsia
yang dirujuk ke RSUD dr. Saiful Anwar, Malang, Indonesia,
tahun 2019. Data diambil dari rekam medis pasien. Luaran
maternal yang diteliti adalah kejadian eklampsia, perawatan ICU,
dan kematian maternal. Luaran perinatal yang diteliti adalah
kejadian asfiksia, perawatan NICU, dan kematian perinatal.
Hasil: Riwayat pemberian magnesium sulfat berhubungan
signifikan dengan kejadian eklampsia p-value=0.035 dengan odds
ratio (OR) 2.413. sehingga pemberian magnesium sulfat dapat
menurunkan risiko kejadian kejang pada ibu dengan
preeklampsia. Namun tidak terdapat hubungan dengan luaran
maternal perawatan ICU (p-value 0.087, odds ratio (OR) 2.028).
dan kematian maternal (p value 0.573). Tidak ada hubungan
antara pemberian magnesium sulfat pra rujukan pada ibu hamil
preeklampsia berat dengan luaran perinatal, antara lain kejadian
asfiksia (p-value=0.577, odds ratio (OR) 0.795), perawatan NICU
(p-value=0.182, odds ratio (OR) 0.579). dan kematian perinatal
(p-value=0.153, odds ratio (OR) 3.259).

Simpulan: Penelitian ini menunjukkan magnesium sulfat pra
rujukan dapat menurunkan risiko kejadian eklampsia namun tidak
mempengaruhi tingkat perawatan ICU, kematian maternal.
kejadian asfiksia perinatal, tingkat perawatan NICU dan kematian
perinatal.
Kata kunci: Pra-rujukan; magnesium sulfat; preeklamspia
dengan gejala berat; luaran maternal; luaran
perinatal; kesehatan ibu
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INTRODUCTION

Preeclampsia-eclampsia is a pregnancy complication
that has been the main cause of maternal and perinatal
mortality and morbidity. Preeclampsia-eclampsia
contributes to 14% of global maternal mortality.X In
Indonesia, 25.25% of total maternal mortality rate is
caused by preeclampsia-eclampsia, 31.15% of which
occurred in East Java in 2019.2

Maternal mortality and morbidity rates can be lowered
through the prevention of eclampsia occurrence. Nearly
half of the total maternal mortality rate is due to
eclampsia which should be preventable through the
administration of precise treatment.2

WHO has recommended the consumption of magne-
sium sulfate in the prevention against eclampsia.# The
MAGPIE Trial research showed magnesium sulfate
administration to mothers with severe preeclampsia was
effective in reducing the risk of eclampsia by more than
50%.2 Magnesium sulfate can reduce maternal
mortality,®> maternal complications, need for intensive
care and prevents long hospital stay due to eclampsia.®

The administration of magnesium sulfate to pregnant
women with severe preeclampsia can prevent fetal brain
injury due to hypoxia and prevent brain cell death.”
However, Jordan (2003) found exposure to magnesium
sulfate increased the risk of asphyxia in newborns due
to its hypotonic effect that inhibited the blood flow to
the fetus. This situation can bring complications such as
asphyxia and death in newborns.® Furthermore,
asphyxia has been the most dominant cause of the need
for NICU care.? Thus, the administration of magnesium
sulfate is assumed to increase the need for NICU. On
the other hand, Shepherd et al. (2019) reported no
significant gap in asphyxia prevalence between infants
with mothers given magnesium sulfate and those were
not.X0

Magnesium sulfate is one of the standard services for
the prevention and management of severe preeclampsia
in Indonesia. Mothers who are diagnosed with severe
preeclampsia must immediately consume magnesium
sulfate, including those who will be referred.

Health facilities that are unable to provide holistic
magnesium sulfate treatment are required to give only
loading dose before referring the patient to more
advanced health facilities.!t Pre-referral magnesium
sulfate administration is the key to prevent fatalities to
mothers and babies which might occur due to longer
referral process to more advanced health facilities.
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dr. Saiful Anwar Hospital, Malang, Indonesia, is a
tertiary hospital which is a main referral hospital for
maternal and neonatal patients in East Java. In Java,
pre-eclampsia/eclampsia was the top cause of maternal
death in 2019. In this year, 95% of pregnant patients
with severe preeclampsia were referred to dr. Saiful
Anwar Hospital from other health facilities. However,
some patients had not been given pre-referral
magnesium sulfate due to various considerations, one of
which was due to the fear of harmful drug reactions.t®
Analysis on quality of maternal and perinatal outcomes
of patients with severe preeclampsia given pre-referral
magnesium sulfate will improve the awareness
regarding the importance of pre-referral of magnesium
sulfate administration. The results of the analysis also
provide a valuable insight in developing proper
strategies to reduce maternal mortality and morbidity
rates due to preeclampsia.

MATERIALS AND METHODS

This study was a retrospective observational analytic
study with cross-sectional design in pregnant women
with severe preeclampsia at dr. Saiful Anwar Hospital,
Malang, Indonesia. The study population was pregnant
women with severe preeclampsia who were referred to
dr. Saiful Anwar Hospital from 1 January to 31
December 2019. The inclusion criteria were gestational
age longer than 28 weeks, single pregnancy, and
complete medical records. The exclusion criteria were
pregnant women suffering from pre-eclampsia with
contraindications to magnesium sulfate administration.
The research sample was all pregnant women with
severe preeclampsia who were referred to dr. Saiful
Anwar Hospital from January 1, 2019 to December 31,
2019 who met the research requirements. Data used in
this study were secondary data taken from the patient's
medical records.

Pre-referral magnesium sulfate refers to the
administration of magnesium sulfate by health facilities
that referred the patients to dr. Saiful Anwar Hospital
based on the standards of service. The history of
magnesium sulfate administration was seen from the
referral records in the medical records.

The maternal outcomes included the incidence of
eclampsia, level of ICU care, and maternal incidence.
The perinatal outcomes studied were incidence of
asphyxia in newborn infants, rate of NICU care, and
perinatal mortality. Data obtained were then processed,
analyzed by statistical tests which results were
presented in tables and narration.
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RESULTS AND DISCUSSION

Table 1. Characteristics of pregnant wormen with severe
pre-eclampsia referred to dr. Saiful Anwar
Hospital, Malang, Indonesia, between 1
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Medical records obtained from dr. Saiful Anwar
Hospital from 1 January to 31 December 2019 showed
that there were 132 samples that met the research
criteria. Table 1 shows the characteristics of pregnant
women with severe preeclampsia referred to dr. Saiful

January and 31 December 2019. Anwar Hospital, Malang. Severe preeclampsia was

mostly experienced by mothers of productive age

Characteristic Total (n=132) Percentage between 20-35 years, as many as 94 mothers (71.2%),
A9<92%'-0) 8 61 followed by 30 mothers aged >35 years, as many as 30
20-35 94 719 (22.7%). The lowest case occurred in the age group <20
> 35 30 227 years with 8 samples (6.1%).
Education
Eéig‘ﬁg;afy ?? gg-g In this study, pregnant women with severe preeclampsia
High v 17 129 were mostly secondary school graduates, 77 mothers
Parity (58.3%), followed by 38 primary school graduates
Primipara 49 37.1 (28.8%), and the least were 17 mothers with high school
Multipara 75 56.8 degrees (12.9%).
Grandemulti 8 6.1
R‘ﬁﬁ‘i@r,s 2 15 Based on parity, this study found that preeclampsia was
Clinics mostly experienced by multiparous mothers amounting
Health Care 16 121 to 75 mothers (56.8%), followed by primiparous with a
Mlcdevr;f‘]fg ” 182 total of 49 mothers (37.1%), and grandemultipara as
Independent many as 8 mothers (6.1%). This study found that the

Service highest number of patients with preeclampsia were

EIHOSD_ita' 90 68.2 referred from hospitals amounting to 90 mothers
T - 065 (68.2%). There were 24 mothers referred by
No 97 735 independent midwife services (18.2%), followed by 16

ICU care mothers referred from public health centers (12.1%),
Yes 38 28.2 then the lowest were 2 mothers referred from

M;\tlgmal Death o .2 physicians’ clinic (1.5%).
Yes 4 3.0
No 128 97.0 Most of mothers with severe preeclampsia (97 mothers)
AS\F’(hyXia " 233 who were referred did not experience eclampsia
Nej 88 66.7 (73.5%). Whereas, most of 94 mothers were not
NICU Care admitted to the ICU (71.2%), and 4 mothers died from
Yes 41 311 severe preeclampsia (3%) (Table 1). Table 1 also shows
Pe'r\i‘r?atal Death 9 68.9 that most newborns of mothers with severe pre-
Yes 18 136 eclampsia did not experience asphyxia (88 babies or
No 114 86.4 66.7%), most of them (91 babies) were not referred to

NICU (68.9%), and there were 18 newborns who died
(86.4%)).

Table 2. Relationship between pre-referral magnesium sulfate administration and maternal outcomes
at dr. Saiful Anwar Hospital, Malang, Indonesia

Magnesium Sulfate Odds ratio Relative

Outcomes Administration pvalue ™ oR) Risk (RR)
Eclampsia Yes (n=97) No (n=35)

Yes 21 14 1.848 Confidence
No 76 21 0.035 2413 0.766 Interval
ICU Care (CI) 95%

Yes 24 14

No 73 21 0.87 2.028
Maternal Death

Yes 4 0

No 93 35 0573 -
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Table 2 shows the statistical test results of the
relationship between pre-referral magnesium sulfate
administration with eclampsia incidence using the chi-
square test with p-value 0.035 < 0.05 with odds ratio
(OR) 2.413 and RR value 1.848 (95% CI). These values
indicated relationship between the history of magnesium
sulfate administration with eclampsia. Mothers who did
not receive pre-referral magnesium sulfate had a 2.413
greater risk of developing eclampsia than mothers who
did not receive magnesium sulfate.

For ICU care variable, chi-square test revealed p-value
of 0.087 with odds ratio of 2.028, which is higher than
0.05. Therefore, no relationship between the history of
pre-referral magnesium sulfate administration and ICU
care was found. Among pre-eclamptic pregnant women
who received magnesium sulfate, 4 mothers died, while
mothers who did not receive magnesium sulfate
survived. Chi-square test with p-value = 0.573 indicated
no relationship between the history of pre-referral
magnesium  sulfate administration and maternal
mortality.

This study confirmed no relationship between magne-
sium sulfate administration in pregnant women with
severe preeclampsia and perinatal outcomes. The details
are presented in Table 3. Table 3 shows the results of
bivariate analysis between pre-referral magnesium
sulfate administration in preeclamptic pregnant women
and perinatal outcomes. For the asphyxia variable, the
chi-square analysis resulted in a p-value of 0.577 with
an odds ratio=0.795, indicating that there was no
relationship between pre-referral magnesium sulfate
administration and the incidence of asphyxia in
newborns of mothers with severe preeclampsia.
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Table 3 also shows that the number of newborns of
mothers who were given pre-referral magnesium sulfate
admitted to the NICU was lesser than that of newborns
from mothers who were not given magnesium sulfate.
The chi-square analysis showed p-value 0.182 with odds
ratio 0.579, so as the p-value was greater than 0.05, no
relationship was found between the history of pre-
referral magnesium sulfate administration with the level
of NICU care among newborns of severe preeclamptic
mothers.

The number of newborns of mothers with severe
preeclampsia receiving magnesium sulfate who died
was higher than those of newborns of mothers who were
not given magnesium sulfate. The chi-square analysis
obtained p-value 0.153 with odds ratio 3.259. Since the
p-value was higher than 0.05, it indicated no
relationship between magnesium sulfate administration
for pregnant women with severe preeclampsia and
perinatal mortality.

In this study, it was found that 26.5% of women with
severe preeclampsia were not given magnesium sulfate
before being referred, while magnesium sulfate
administration as prevention of eclampsia had been a
standard of care in severe preeclampsia management.
This result was still better than the one of a study
conducted in South Konawe, Indonesia, where 100% of
severe preeclampsia patients were not given magnesium
sulfate before being referred. The fear of side effects
and drug reactions had made health workers reluctant to
administer magnesium sulfate to women with severe
pre-eclampsia.t®

Table 3. The relationship between pre-referral magnesium sulfate administration and
perinatal outcomes at dr. Saiful Anwar Hospital, Malang, Indonesia

Magnesium Sulfate

Outcomes Administration p-value Od((jég)a“o
Asphyxia Yes (n=97) No (n=35)

Yes 31 13

No 66 2 0.577 0.795
NICU Care

Yes 27 14

No 70 21 0.182 0.579

Perinatal Death
Yes 16 2
NoO 81 33 0.153 3.259

20
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Magnesium sulfate is an anticonvulsant and neuro-
protective drug that is the first recommendation for the
prevention of eclamptic seizures in severe pre-
eclampsia.® The specific mechanism of action of
magnesium sulfate in preventing seizures in patients
with severe preeclampsia is not yet well-known.
Magnesium sulfate prevents seizures through its
vasodilator properties that reduce the blood pressure.
This vasodilator property is temporary, especially
during loading the dose. Magnesium sulfate is a natural
antagonist of calcium. An increase in magnesium levels
in cells can reduce calcium levels needed for
contraction.* Magnesium sulfate decreases the activity
of N-methyl D-aspartate (NMDA) receptors that are
associated with seizures. Hence, magnesium sulfate
prevents seizures or eclampsia in mothers with severe
preeclampsia.l> Magnesium sulfate has been proven to
significantly reduce the incidence of seizures and
recurrent seizures compared to other anti-seizures such
as phenytoin and nimodipine.2®

The results of the chi-square analysis indicated a
relationship between pre-referral magnesium sulfate
administration with the incidence of eclampsia. Mothers
who did not receive pre-referral magnesium sulfate had
a higher risk of eclampsia (RR 1.848 95% CI), while
mothers who received magnesium sulfate had a lower
risk of eclampsia (RR 0.766 ClI 95%). This finding was
consistent with the results of The Magpie Trial which
showed that magnesium sulfate administration for
mothers with severe preeclampsia reduced the risk of
eclampsia by half.2 Another study done in Finland
measuring the incidence of eclampsia in 2006-2010 also
showed a very low incidence of eclampsia due to
increased use of magnesium sulfate.®

Eclampsia is one of factors that worsens the condition
of patients with severe preeclampsia who require
intensive care. Magnesium sulfate administration is
expected to reduce the level of intensive care
requirement.X” However, in this study, the history of
magnesium sulfate administration was found to have no
relationship with the level of ICU care. The results of
studies done by Duley (2002) and Gordon et al. (2014)
also showed that magnesium sulfate administration did
not significantly associate with ICU care.®12 This study
found that the number of patients admitted to the ICU
exceeded the number of eclamptic patients, meaning
that there were patients who did not experience
eclampsia but requiring ICU care. Other factors might
influence the need for ICU care in patients, such as the
modes of delivery. Aryana and Manuaba (2015) stated
that ICU deliveries in severe preeclampsia patients are
the most common cause of ICU care in obstetric cases.:8

21
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Preeclampsia is one of the top causes of global maternal
death. In developing countries, in which resources are
limited, maternal mortality rate is mostly affected by
eclampsia, seizures that cause severe maternal hypoxia,
trauma, and aspiration pneumonia.® Prevention against
eclampsia through magnesium sulfate administration is
expected to reduce maternal mortality. The Magpie
Trial study noted lower maternal mortality among
patients with preeclampsia who received magnesium
sulfate than in patients who did not. The study also
found that magnesium sulfate administration did not
affect maternal mortality since no maternal deaths were
found in patients who were not given magnesium sulfate
while 4% of patients given magnesium sulfate died.?

Such condition may occur due to other factors that can
reduce the risk of maternal death, such as advanced
health facilities.!® dr. Saiful Anwar Hospital, Malang,
Indonesia, is a tertiary hospital with better and more
complete facilities. However, more accurate studies
which involve greater number of subjects are needed to
analyze factors that can reduce the risk of maternal
death in mothers with severe preeclampsia.

The chi-square analysis showed no relationship between
magnesium  sulfate administration and perinatal
outcome, including the incidence of asphyxia, NICU
care, and perinatal mortality. Hallak and Cotton in their
study on animals found that magnesium sulfate could
enter fetal blood brain barrier through the placenta.?
Greater intracellular magnesium concentration inhibits
the calcium from entering the cells, which can block
calcium channels and lead to decreased uterine
contractions or hypotonia. The effect of hypotonia
reduces the blood flow to the fetus and cause fetal
hypoxia. Fetal output, that is the sign of fetal hypoxia
prior to delivery, is the occurrence of metabolic
acidosis, asphyxia, and complications that can lead to
fetal death.®

The chi-square analysis performed in this study
indicated no relationship between magnesium sulfate
administration and the incidence of perinatal asphyxia.
Other studies also found that magnesium sulfate
administration did not affect the incidence of asphyxia
in newborns.31° Severe preeclampsia itself is one of the
risk factors for asphyxia in newborns. The risk increases
4 times higher in pregnant women with severe
preeclampsia than preeclamptic pregnant women
without severe symptoms.Z In other words, even
without magnesium sulfate administration, newborns of
mothers with severe preeclampsia have higher risk of
experiencing asphyxia.

Asphyxia is the most common factor that makes
NICU.2

newborns required to be admitted to
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Theoretically, magnesium sulfate may increase the risk
of developing asphyxia, thereby increasing the need for
intensive care for newborns. However, in this study, the
results of the chi-square analysis showed that pre-
referral administration of magnesium sulfate did not
affect the level of NICU care. Similarly, other studies
also showed no association between magnesium sulfate
administration and NICU treatment levels.31

One of the factors that can reduce the level of NICU
care is good quality neonatal resuscitation. Proper
asphyxia management can minimize the need for NICU
care.? On the other hand, other factors can also increase
the need for NICU care including preeclamptic pregnant
women who deliver by sectio caesaria, babies with low
birth weight, and prematurity.2

The use of magnesium sulfate is accused of increasing
the incidence of perinatal mortality, but some other
studies have shown no relationship between the use of
magnesium sulfate in pregnant women with pre-
eclampsia and the perinatal mortality rate.21°
Meanwhile, in this study, chi-square analysis showed no
relationship between magnesium sulfate administration
and the incidence of perinatal mortality. Therefore,
other factors might influence perinatal mortality
including quality of newborn management. Proper
resuscitation can help reduce the risk of perinatal
death.2?

Other factors also possibly influence perinatal maternal
outcome in patients with severe preeclamptic patients.
However, this study only investigated their association
with magnesium sulfate administration. The quality of
referrals, including response time, the tiered referral
system, and the quality of antenatal care can also affect
the quality of maternal and perinatal outcomes.
Secondary data sources in this study could be biased
due to the possibility of documentation error. Therefore,
further and more accurate research is needed.

CONCLUSION

Pre-referral injection of magnesium sulfate reduced the
risk of eclampsia, yet it did not affect either the rate of
ICU care or maternal mortality. Pregnant women with
preeclampsia who did not get pre-referral infection of
magnesium sulfate had a higher risk of eclampsia, while
pregnant women with magnesium sulfate preeclampsia
had a lower risk of eclampsia. The administration of
pre-referral magnesium sulfate to pregnant women with
severe preeclampsia neither affected the incidence rate
of perinatal asphyxia, the rate of NICU care, nor the
perinatal mortality. Health workers at the primary health
facility level are recommended to continue giving

22
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magnesium sulfate prior to hospital referrals to prevent
eclampsia from occurring during the referral process.
Future researchers are encouraged to involve larger
sample size in order to obtain more comprehensive
results.
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ABSTRACT

Objectives: This research aimed to find correlation between
preeclampsia and maternal as well as perinatal outcomes in
Regional Public Hospital, Madiun, Indonesia, from 1 January
2017 to 30 September 2020.

Materials and Methods: An observational analysis was applied
in this study with a cross-sectional design. This study used
secondary data from medical records of Regional Public Hospital,
Madiun, Indonesia, with retrospective sampling and total
sampling methods. Samples were 250 preeclamptic mothers with
or without severe symptoms.

Results: Of 250 preeclamptic mothers, only 216 samples could
participate in this study. Maternal outcomes included spontaneous
PV delivery (12.22%), SC (87.78%), antepartum hemorrhage
(0.45%), postpartum hemorrhage (6.33%), eclampsia (0.45%),
HELLP syndrome (0.90%), and maternal mortality (0.45%), while
perinatal outcomes covered IUGR (7.69%), LBW (33.94%),
preterm birth (12.67%), perinatal mortality (2.71%), and asphyxia
neonatorum (13.12%).

Conclusion: There was a significant correlation between
preeclampsia with or without severe symptoms and maternal
outcomes, which was the delivery process, and perinatal
outcomes, which were the IUGR, LBW, and preterm birth.
However, there was no significant correlation for antepartum
hemorrhage, postpartum hemorrhage, eclampsia, HELLP
syndrome, maternal mortality (maternal outcomes), perinatal
mortality and neonatal asphyxia (perinatal outcomes).

Keywords: preeclampsia; maternal outcomes; perinatal outcomes;
maternal mortality

ABSTRAK

Tujuan: Mengetahui adanya hubungan kehamilan dengan
preeklampsia terhadap maternal outcomes dan perinatal outcomes
di RSUD Kota Madiun, Indonesia, periode 1 Januari 2017 sampai
30 September 2020.

Bahan dan Metode: Penelitian ini menggunakan metode analitik
observasional dengan rancangan penelitian cross-sectional.
Penelitian ini menggunakan data rekam medik di RSUD Kota
Madiun, Indonesia, dengan pengambilan sampel retrospektif serta
metode total sampling sejumlah 250 ibu dengan preeklampsia
tanpa ataupun dengan gejala berat.

Hasil: Terdapat 250 ibu preeklampsia dari 4636 ibu bersalin
(5,39%). Namun hanya 216 sampel yang termasuk dalam
penelitian ini. Maternal outcomes meliputi proses persalinan
dengan pervaginam (12,22%), SC (87,78%), terjadi perdarahan
antepartum (0,45%), perdarahan postpartum (6,33%), eklampsia
(0,45%), sindrom HELLP (0,90%), kematian maternal (0,45%),
IUGR (7,69%), BBLR (33,94%), kelahiran preterm (12,67%),
kematian perinatal (2,71%), asfiksia neonatorum (13,12%).
Simpulan: Didapatkan hubungan yang bermakna antara
preeklampsia dengan atau tanpa gejala berat terhadap maternal
outcome yaitu proses persalinan, dan perinatal outcomes yaitu
IUGR, BBLR, kelahiran preterm. Hubungan yang tidak bermakna
pada perdarahan antepartum, perdarahan postpartum, eklampsia,
sindrom HELLP, kematian maternal (maternal outcomes),
kematian perinatal dan asfiksia neonatorum (perinatal outcomes).

Kata kunci: preeklampsia; luaran maternal; luaran perinatal;
kematian ibu
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INTRODUCTION

Preeclampsia is a hypertension or high blood pressure in
pregnancy with systolic per diastolic pressure at or
above 140/90 mmHg which occurs after 20 weeks of
gestational age followed by proteinuria of quantitative-
ly 300 mg protein in the urine for 24 hours or semi-
quantitatively equal to >1 + dipstick or by other organ
system symptoms.t The cause of preeclampsia is still
unknown that Zweifel in 1916 called it “the disease of
theories.” The prevalence of preeclampsia occurrences
in Indonesia has reached 3-10% of pregnancies,
specifically 23.6 preeclampsia occurrences per 1,000
births.2 Preeclampsia and its complications hold a
significant role for maternal outcomes, such as maternal
mortality which remains one of the world’s health
problems. According to WHO, every day in 2017,
approximately 810 women died from pregnancy and
labor complications which could have been prevented.?

The prevalence of maternal mortality with eclampsia
resulting from preeclampsia in developed countries is
from 0.4% to 7.2%. Meanwhile, inadequate tertiary
medical services in developing countries result in deaths
from eclampsia up to more than 25%.%2 On the other
hand, the percentage of maternal mortality from
preeclampsia in East Java reached 31.32%, based on the
the data from Public Health Office of East Java
Province, Indonesia, in 2018.4 According to Sarwono
Prawirohardjo, there are four main causes of maternal,
fetal, and newborn mortalities from the perspectives of
obstetrics: bleeding, infection and sepsis, hypertension
in pregnancy (preeclampsia/eclampsia), and dystocia.®

Infant mortality rate in East Java is still rather high. As
proven by the data from the Health Department of
Republic of Indonesia in 2009 in East Java, the infant
mortality resulted from asphyxia neonatorum (23.14%),
premature birth (21.3%), low birth weight (16.4%),
infection (9.2%), and congenital abnormalities (4.6%).4
Preeclampsia causes one of the above outcomes. Even
though preeclampsia is a disease in pregnancy with
great impacts to perinatal outcomes, it can actually be
diagnosed and prevented from possible mortality and
morbidity.

MATERIALS AND METHODS

This research used analytical observational method with
retrospective sampling. The design used in this research
was cross-sectional. The research was conducted in the
Medical Record and Maternity Room at the Regional
Public Hospital, Madiun, Indonesia from October to
December 2020 with secondary data taken from the
medical records at the hospital.
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Total sampling method was used in this study with
inclusion criteria: all age groups of mothers who gave
birth with all types of preeclampsia (preeclampsia
without severe symptoms or preeclampsia with severe
symptoms) recorded in the medical records within the
period from January 1, 2017 to September 30, 2020 at
Regional Public Hospital, Madiun, Indonesia. The
exclusion criteria in this study were mothers with
gemellary pregnancy who were not completely recorded
in the medical records of the hospital. Finally, there
were 216 mothers included in this study.

The analysis of this study used Chi-square and Fisher
Exact Test on outcomes that did not fulfil the Chi-
Square test requirements. The analysis used had a
significance level of 95% and p value of 0.05.

RESULTS AND DISCUSSION

In this study, 250 preeclampsia mothers were found
from 4636 mothers who gave birth at the Regional
Public Hospital, Madiun, Indonesia, from January 1,
2017 to September 30, 2020 (5.39%). This was also
found in a previous study where the incidence of
preeclampsia in Indonesia was around 3-10% of all
pregnancies, with 23.6 cases per 1,000 births.2 The
frequency of pregnant women with preeclampsia in this
study was 216 mothers of 4636 women who gave birth
at the Regional Public Hospital, Madiun, in the period
from January 1, 2017, to September 30, 2020 (4.65%)
with the frequency of preeclampsia without and with
severe symptoms were 104 mothers (48.15%) and 112
mothers (51.85%) respectively. The frequency of
preeclampsia with severe symptoms was higher than the
preeclampsia without severe symptoms, while the
distribution of the types of preeclampsia with severe
symptoms was predominantly found in a study by Ika
(2017) in Dr. H Abdul Moeloek Regional General
Hospital in Lampung Province, Indonesia, where 58.4%
of 154 preeclampsia mothers had severe symptoms.®

Some of the risk factors for preeclampsia include
gravida, age of pregnant women, history of previous
chronic diseases, obesity, pregnancy with more than one
baby (gemellary) and previous history of preeclampsia.’
The age of pregnant women can be a risk factor for
causing complications in pregnancy, including pre-
eclampsia. According to previous studies, pregnant
women of less than 20 years easily have increased blood
pressure and tends to cause seizures quickly, while age
of more than 35 years is also a predisposing factor for
the occurrence of pre-eclampsia.”® Age distribution the
preeclampsia women were 20-35 years in as many as
140 mothers (64.81%) (Table 1). The highest frequency
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at that age proves the possibility of increasing public
awareness of getting pregnant at a physiological age of
20 to 35 years. This is because the age of 20-35 years is
the period of regulating pregnancy, which is also a
fertile age for pregnancy and childbirth. However, in
this productive age, they are also in the active period of
activity, causing mothers to pay less attention to her
pregnancy, resulting in less regular antenatal care.®
Table 1. Distribution of preeclamptic mothers
characteristics

Characteristics of pregnant mothers

Mothers’ age Frequency (n)  Percentage (%)
<20 years 2 0.93
20-35 years 140 64.81
>35 years 74 34.26

Gravide
1 69 31.94
2-5 145 67.13
>6 2 0.93

Parity
0 71 32.87
1-4 143 66.20
>5 2 0.93

History of disease

Hypertension 17 7.87
Diabetes melitus 8 3.70
No history of disease 191 88.43

Pregnancy interval

Gravide 1 69 31.94
<2 years 4 1.85
2-10 years 106 49.07
>10 years 37 17.13
Body mass index
Underweight (<18.5) 1 0.46
Normal (18.5-22.9) 6 2.78
Overweight (23-24.9) 23 10.65
Obesity 1 (25-29.9) 84 38.89
Obesity 2 (>30) 102 47.22
Total 216 100.00

Based on previous research, gravida had an influence on
pregnancy and childbirth in pregnant women due to a
higher risk for disturbances during pregnancy,
especially in the first pregnancy or primigravida. This
was due to the imperfect formation of antibody blocking
against placental antigens. In the first pregnancy, the
antigenic location of the placenta was wider than the
number of antibodies, so it causes an immune response
that is detrimental to the histoincompatibility of the
placenta.? In this study, the frequency of primigravida
was 31.94%, comprising 69 mothers. According to a
previous study by Windaryani, such primigravida
frequency can be regarded as high. Primigravida often
experience stress in dealing with pregnancy and
childbirth. This stress can trigger the release of CRH
and causes increasing cortisol. The effect of cortisol is
to prepare the body to respond to various stressors by
increasing sympathetic responses, including responses
to increased cardiac output and blood pressure.?
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Parity also affects the incidence of preeclampsia, for
example, in nulliparity and pregnant women who give
birth more than three times. In multiparous mothers,
there is excessive uterine stretching and can effect in
excessive ischemia which can lead to preeclampsia.®
Multiparity is a woman who has given birth between 2
and 4 times, while grande-multipara is a woman who
has given birth 5 times or more. The multiparous
mothers have a 1% risk of developing preeclampsia. It
based on the results of this research where there were 68
nulliparous mothers (31.48%), 68 multiparous mothers
(31.48%), and grandemultipara 2 mothers (0.93%).

In addition, preeclampsia is more common in women
with risk factors for autoimmune disease, hydatidiform
mole, parity, diabetes and gestational diabetes, twin
pregnancies/gemelli, chronic hypertension, history of
preeclampsia, age, kidney disease. A study found that a
mothers with a history of hypertension comprised 17
cases (7.87%) and diabetes mellitus was cases (3.70%)
and those without history of previous disease as many
as 191 cases (88.43%).°

In our findings, 37 mothers (17.13%) gave birth with an
interval more than 10 years. When the interval is more
than equal to ten years, then the risk for these mothers to
experience preeclampsia is the same as nulliparous
mothers or those who have never given birth before.X°
While those with an interval of less than 2 years, the
number was 4 mothers (1.85%). Pregnant women with a
birth interval of less than 2 years have a twice greater
risk of experiencing complications during pregnancy or
during childbirth compared to longer birth intervals.
Therefore, the recommended interval of pregnancy is at
least 2 years or more for women to recover after
pregnancy, childbirth and lactation. Roberts et al. (2011)
stated that the risk of preeclampsia became three times
higher in obese women. Cardiovascular disorders that
arise due to obesity are the cause of preeclampsia in
pregnant women. 1t

There was a significant result relationship (p=0.00)
between preeclampsia with severe symptoms or without
severe symptoms on the childbirth process in this study,
which was in line with Basri's study (2020) that there is
a significant relationship between preeclampsia and the
childbirth process (spontaneous vaginal and caesarean
section).22 The results of this study obtained 189
mothers from 216 preeclampsia mothers (87.5%) who
were terminated by caesarean section (Table 2). The
high incidence of pregnancy termination by caesarean
section is indicated if the mother and the fetus were in
emergency, such as fetal position abnormalities, fetal
distress, eclampsia and preeclampsia, narrow pelvis, old
parturition, premature rupture of membranes, macro-
somia, cephalopelvic disproportion, oligohydramnios.
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Table 2. Childbirth process

Spontaneous Caesarean
Variables Vaginal Section p*
N=27 (%) N =189 (%)
Degree of preeclampsia
Without severe symptoms 20 (9.26) 84 (38.89) 0.00
With severe symptoms 7 (3.24) 105 (48.61)

In this study, there was no significant relationship
between preeclampsia with or without severe symptoms
and antepartum bleeding cases (p=0.48) (Table 3). The
results of this study were in line with Hartanto’s study
(2021) which concluded that there was no significant
relationship between preeclampsia with or without
severe symptoms and placental abruption.’® Based on
the development theory, placental abruption occurs as a
result of less strong vascular relationship between
maternal and fetal vasculature in preeclampsia due to
abnormal trophoblastic invasion which causes easy
separation of the placenta from the mother's basal
decidual cell layer, so that it causes placental abruption
easily.

Table 3. Antepartum bleeding

No

Antepartum
Variables Agiggsir;%m Bleeding p*
N=215 (%) N=1(%)
Degree of preeclampsia
Without severe symptoms 103 (47.69) 1(0.46) 0.48
With severe symptoms 112 (51.85) 0 (0.00)

In this study, there were 14 cases of postpartum
hemorrhage with 9 mothers experiencing preeclampsia
without severe symptoms, and 5 of them had
preeclampsia with severe symptoms. There was an
insignificant relationship between preeclampsia without
or with severe symptoms when it was associated with
postpartum hemorrhage (p=0.21) (Table 4). In this
research, uterine atony was found as the most common
cause of postpartum hemorrhage, as it was explained in
Julizar’s research (2019) that the use of MgSO4
(magnesium sulfate) was indicated in pre-eclampsia or
severe eclampsia and it was known that magnesium
sulfate had a tocolytic effect that contributed to uterine
atony.®

Table 4. Postpartum bleeding

P tNO ¢ Postpartum
Variables g? ezzrir:]gm Bleeding p*
N=202 (%)  N=14 (%)
Degree of preeclampsia
Without severe symptoms 95 (43.98) 9 (4.17) 0.21
With severe symptoms 107 (49.54) 5(2.31)
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According to Sarwono Prawirohardjo, eclampsia is a
complication of pregnancy with preeclampsia with
manifestations of generalized seizures or coma.? In this
study, there was an insignificant relationship between
preeclampsia without severe symptoms or with severe
symptoms if it was associated with the incidence of
eclampsia (p=1.00) (Table 5).

Table 5. Eclampsia

Not

Variables Eclampsia Eclampsia
N=202 (%) N = 14 (%)
Degree of preeclampsia
Without severe symptoms 104 (48.15) 0 (0.00) 1.00
With severe symptoms 111 (51.39) 1(0.46)

Although it was not statistically significant, there was a
tendency for severe preeclampsia to become eclampsia
clinically. Before a patient with severe preeclampsia
becomes eclampsia, symptoms such as severe headache,
vomiting, epigastric pain, visual disturbances, and a
progressive increase in blood pressure are known as
impending eclampsia. This is due to vascular disorders
that occur in the cerebral cortex, so that it causes
hypersynchronization and hyperactivity of electrical
activity that can cause seizures.

Table 6. HELLP syndrome

No HELLP HELLP
Variables Syndrome Syndrome p
N=214 (%) N =2 (%)
Degree of preeclampsia
Without severe symptoms 104 (48.15) 0 (0.00) 0.50
With severe symptoms 111 (50.39) 2(0.93)

HELLP syndrome is a complication of pregnancy with
pre-eclampsia accompanied by the onset of hemolysis,
liver dysfunction characterized by an increase in liver
enzymes, and thrombocytopenia.t In this study, there
was a non-significant relationship between preeclampsia
without severe symptoms or with severe symptoms in
relations to the incidence of HELLP syndrome (p=0.50),
indicating that the incidence of HELLP syndrome is not
affected by the degree of preeclampsia with or without
severe symptoms (Table 6). Although it was not
significant statistically, there is a tendency for severe
preeclampsia to develop into the HELLP syndrome
clinically. There is an uncertain mechanism related to
the occurrence of HELLP syndrome in preeclampsia,
but most believe that this is caused by systemic arterial
vasoconstriction causing blood accumulation in the
veins, one of which is in the hepatic veins, which causes
enlargement of the liver, and stretching of the liver
capsule which causes damage and dysfunction in the
liver, leading to hemolysis, increased liver enzymes and
thrombocytopenia and activation of nociceptors so that
its induces pain in the right upper quadrant of the
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abdomen. The results of this study were in line with
Kinay’s research (2015) that there is the same level of
morbidity between mothers with HELLP syndrome and
severe preeclampsia at the same gestational age.
Therefore, the management of severe preeclampsia and
HELLP syndrome must be carried out properly in order
to simultaneously reduce maternal morbidity and
perinatal outcomes.®

Table 7. Maternal death

No Maternal Maternal
Variables Death Death p
N=215 (%) N =1 (%)
Degree of preeclampsia
Without severe symptoms 103 (47.69) 1(0.46) 0.48
With severe symptoms 112 (51.85) 0 (0.00)

In this study, there was an insignificant relationship
between preeclampsia without severe symptoms or with
severe symptoms in relations to the incidence of
maternal death (p=0.48) (Table 7). Mothers with
preeclampsia are more likely to experience
hemodynamic disturbances when compared to women
without preeclampsia with the same amount of bleeding.
Based on the previous studies, more than 90% of
maternal deaths were due to obstetric complications
which have been predicted during pregnancy. Most of
these complications occur at or around childbirth.
However, there are also mother who are not categorized
as at risk, but they are actually experience compli-
cations.”1” This was also found in our study that
maternal deaths occurred precisely in women with
preeclampsia without severe symptoms. Therefore, the
recommended approach is to assume all pregnancies are
at risk and that every pregnancy is considered risky and
pregnant women have an access to safe childbirth
assistance and obstetric services.

Low frequency maternal outcomes, such as antepartum
bleeding, eclampsia, HELLP syndrome and maternal
deaths, that occurred in pregnant women with
preeclampsia at Regional Public Hospital Madiun from
January 1, 2017 to September 30, 2020 might be
affected by referral system implemented at this hospital.
As a type C hospital, it refers patients to referral
hospitals with higher type. Another factor that might
have caused low incidence of preeclampsia compli-
cations in this hospital was the control and management
of preeclampsia that had been carried out properly that
resulted in the low incidence found in this study.

In a previous study, pre-eclampsia mothers with severe
symptoms have a 4.5 times greater chance of giving
birth to babies with complications than pre-eclamptic
mothers without severe symptoms.® Based on the
PNPK diagnosis and management of preeclampsia in
2016, IUGR or Intra Uterine Growth Restriction is an
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indicator of impaired organ function, especially
disruption of uteroplacental circulation that occurs in
preeclampsia.’® In this study, the relationship between
preeclampsia with or without severe symptoms when
associated with IUGR (p=0.01) was found to be
significant (Table 8).

Table 8. IUGR (Intra Uterine Growth Restriction)

Variables No IUGR IUGR
N=199 (%)  N=17 (%) P

Degree of preeclampsia
Without severe symptoms
With severe symptoms

101 (46.76) 0.01

98 (45.37)

3(1.39)
14 (6.48)

In this study, there was a significant relationship
between preeclampsia without severe symptoms or with
severe symptoms in relations to the incidence of Low
Birth Weight (LBW) (p=0.00) (Table 9). The results of
this study were in line with Dewi's research (2018)
which indicated that there was a significant relationship
with an odd ratio of 2.042, indicating an increased risk
of mothers with preeclampsia to give birth to babies
with low birth weight, especially in those with severe
preeclampsia with an increased risk of 2.042 times
higher than preeclampsia without severe symptoms.
This is because in women with preeclampsia there are
physiological and pathological alterations, such as
alterations in the placenta and uterus, which result in
decreased blood flow to the placenta and cause
inadequate nutrition for the fetus, leading to Low Birth
Weight.2

Table 9. LBW (Low Birth Weight)

No LBW LBW

1 -
Variables N=145 (%) N = 71 (%) p
Degree of preeclampsia
Without severe symptoms 81 (37.50) 23 (10.65) 0.00
With severe symptoms 64 (29.63) 48 (22.22)

Table 10. Preterm birth
No Preterm Preterm
Variables Birth NBI_H; p*
= 0 -

N=189 (%) )
Degree of preeclampsia
Without severe symptoms 98 (45.37) 6(2.78) 0.00
With severe symptoms 91 (42.13) 21(9.72)

In this study, there were 216 women with preeclampsia
and 27 women who gave preterm birth with 6 of them
being women with preeclampsia without severe
symptoms and 21 women with preeclampsia with severe
symptoms. (p=0.00) (Table 10). These results were in
line with those found in Faiza et al. study which
indicated that mothers with severe preeclampsia had a
risk of 3.303 times and 4.5 times for preterm childbirth
compared to women without severe preeclampsia. It has
been recognized that in severe preeclampsia premature
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birth can occur due to vasospasm of blood vessels
which will reduce blood flow to the placenta, so that
there was impaired placental function. If vasospasm
lasts for a long time, then it will interfere with fetal
growth. If there is an increase in uterine tone and
sensitivity to stimulation, it can result in premature
childbirth.2

Table 11. Perinatal death

No Perinatal Perinatal

Variables Death Death p
N=210 (%) N =6 (%)
Degree of preeclampsia
Without severe symptoms 103 (47.69) 1(0.46) 0.21
With severe symptoms 107 (49.54) 5(2.31)

In this study, there was no significant relationship
between preeclampsia without severe symptoms or with
severe symptoms in relations to perinatal mortality
(p=0.21) (Table 11). These findings were also in line
with those of Faiza et al. which indicated that mothers
with severe preeclampsia did not have a significant
relationship with perinatal mortality or Intra Uterine
Fetal Death (IUFD). Although the finding in this study
was not statistically significant, there was a tendency for
infants born to mothers with severe preeclampsia to
experience complications in the form of perinatal death
clinically, in this case IUFD and severe asphyxia. There
were other factors affect the occurrence of Intra Uterine
Fetal Death (IUFD) such as placental abruption, DM,
breech position, congenital abnormalities.2

The occurrence of perinatal death in mothers with
preeclampsia is supported by a notion that there are four
causalities of maternal, fetal and neonatal death from an
obstetric perspective, ie. hemorrhagic, sepsis and
infection, high blood pressure and preeclampsia or
eclampsia and obstructed childbirth. The occurrence of
spasm in the arteriolar blood vessels in preeclampsia
will then cause compensation as a way to overcome the
increase in peripheral pressure so that oxygen can still
reach all tissues adequately. As a result, blood flow to
the placenta will decrease and cause in disturbances in
fetal growth and due to lack of oxygen, it can cause fetal
distress or fetal distress.>22

Table 12. Asphyxia neonatorum

No Asphyxia Asphyxia
Variables Neonatorum  Neonatorum p
N=188 (%) N = 28 (%)
Degree of preeclampsia
Without severe symptoms 93 (43.06) 11 (5.09) 0.31
With severe symptoms 95 (43.98) 17 (7.87)

In this study, there was no significant relationship
between preeclampsia with or without severe symptoms
on the incidence of asphyxia neonatorum (p=0.31),
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although it was not statistically significant but there was
a tendency for infants born to mothers with severe
preeclampsia to have severe preeclampsia complications
in the form of asphyxia neonatorum clinically (Table
12). The results in this study were in line with a
previous study by Heriyanti that there were no
statistically significant relationship found between
severe preeclampsia and neonatorum asphyxia at Dr.
Moewardi Hospital, Surakarta, Indonesia.2®> According
to Sunarsih's research (2014) preeclampsia mothers
tended to give birth to asphyxia babies, although
statistically it was not significant.* Asphyxia can occur
in infants with pre-eclamptic mothers due to
preeclampsia, and spiral artery spasms occur which
cause disruption of uteroplacental circulation so that
fetal hypoxia occurs and continues to be asphyxia neo-
natorum. 2324

CONCLUSION

There is a significant relationship between preeclampsia
with or without severe symptoms and maternal
outcome, namely the childbirth process, while there is a
non-significant relationship between preeclampsia with
or without severe symptoms on maternal outcomes,
namely antepartum hemorrhage, postpartum hemor-
rhage, eclampsia, HELLP syndrome, and maternal
death. There is a significant relationship between
preeclampsia with or without severe symptoms and
perinatal outcomes, ie. Intra Uterine Growth Restriction
(IUGR), Low Birth Weight (LBW), and preterm birth,
while there is a non-significant relationship between
preeclampsia with or without severe symptoms on
perinatal outcomes of perinatal mortality and neonatal
asphyxia. Precautions for maternal and perinatal
outcomes must still be carried out, considering some
outcomes do not have a significant relationship to the
severity of preeclampsia, meaning that these outcomes
can still occur even in preeclampsia without severe
symptoms.
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ORIGINAL ARTICLE

Eclampsia as the leading cause of maternal death at Prof. dr. R.D. Kandou Hospital,
Manado, Indonesia

Hermie MM Tendean'**, Joice MM Sondakh, Anastasia M Lumentut, Reni Ch Ibrahim
Department of Obstetrics and Gynecology, Faculty of Medicine, Universitas Sam Ratulangi, Prof. dr. R.D. Kandou
Hospital, Manado, Indonesia

ABSTRACT ABSTRAK

Objectives: To determine the characteristics of maternal deaths at Tujuan: Mengetahui karakteristik kematian maternal di Bagian
Prof. dr. R.D. Kandou Hospital, Manado, Indonesia, from January Obstetri dan Ginekologi RSUP Prof. dr. R.D. Kandou Manado,
1 to December 31, 2019. Indonesia, 1 Januari — 31 Desember 2019.

Materials and Methods: This was a retrospective descriptive Bahan dan Metode: Deskriptif retrospektif. Data diambil dari
study. Data were taken from the patient's medical record at Prof. rekam medik di Bagian Obstetri dan Ginekologi RSUP Prof. dr.
dr. R.D. Kandou Hospital, Manado, in the period of January 1, to R.D. Kandou Manado selama 1 Januari — 31 Desember 2019.
December 31, 2019. Hasil: Terdapat 22 kasus kematian maternal dari 1.215 kelahiran
Results: From January 1 to December 31, 2019 in Prof. dr. R.D. hidup tunggal pada periode 1 Januari — 31 Desember 2019 di
Kandou Hospital, Manado, there werel.215 single live births, RSUP Prof. dr. R.D. Kandou Manado. Usia 20 — 34 tahun
with maternal mortality of 22 cases. In the distribution of memiliki persentase terbanyak dengan jumlah 15 kasus (68.18%),
characteristics based on age, most patients had age range of 20-34 paritas 2 — 4 dengan jumlah 12 kasus (54.54%), riwayat Antenatal
years with a total of 15 patients (68.18%) and parity 2 - 4 with a Care (ANC) terbanyak 1 — 3 kali dengan jumlah 11 kasus (50%)
total of 21 patients (95,45%), Antenatal Care (ANC) of 1 — 3 dan terbanyak berasal dari luar kota Manado dengan jumlah 12
times visit in a total of 11 cases (50%), and most came from kasus (54.54%). Penyebab kematian maternal terbanyak
outside the city of Manado with a total of 12 patients (54.54%). disebabkan karena eklampsia dengan jumlah 8 kasus (36.36%).
The most common cause of maternal death was due to eclampsia, Simpulan: Kasus kematian maternal di Bagian Obstetri dan
comprising 8 cases (36.36%). Ginekologi RSUP Prof. dr. R.D. Kandou Manado tahun 2019
Conclusion: Maternal death cases in Obstetrics and Gynecology mencapai 22 kasus per 1.215 kelahiran hidup. Eklampsia masih
Department of Prof. dr. R.D. Kandou Hospital, Manado, merupakan penyebab terbanyak kematian maternal.

Indonesia, in 2019 reached 22 cases per 1.215 live births.

Eclampsia was still the leading cause of maternal death. Kata kunci: angka kematian ibu, kematian maternal, eklampsia
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INTRODUCTION

Maternal mortality is one indicator to observe the
progress of a country's health, specifically in association
with maternal and children health problems.t Maternal
mortality may be categorized into proximate
determinants, intermediate determinants, and contextual
determinants. Proximate determinants are directly
associated with maternal mortality, namely obstetrics
disorders; meanwhile, intermediate determinants are
associated with health factors, for instance, maternal
health, maternal reproductive status, access to
healthcare facilities, and healthcare facilities utilization
behaviors. In addition to those determinants, contextual
determinants are those associated with demographical
and sociocultural factors. The attempts to decrease
maternal death are accomplished through obstetrics
complication management with providing standardized
coverage and definitive treatments by a competent
healthcare worker in primary and referral healthcare
facilities.2®

From the year 1990 to 2015, reducing the Maternal
Mortality Rate (MMR) has been the fifth goal of the
Millennium Development Goals (MDGs). With Sustain-
able Development Goals (SDGs), World Health
Organization (WHO) has aimed to reduce global MMR
as low as 70 cases out of 100.000 live birth in 2030.4
According to Survei Antar Sensus (SUPAS), in 2015,
Indonesia's MMR was as high as 305 cases out of
100.000 live birth. This number accounts for Indonesia
as a country with the second-highest MMR in the South
East Asia region, preceded by Laos with MMR as high
as 357 cases out of 100.000 live birth.> This study aimed
to investigate the characteristics of maternal deaths in
Prof. dr. R.D Kandou Hospital, Manado, Indonesia, in
2019.

MATERIALS AND METHODS

This study was designed as a retrospective descriptive
study. Data was taken from medical records of patients
in Obstetrics and Gynecology Department at Prof dr.
R.D. Kandou Hospital, Manado, Indonesia, dated from
January 1 to December 31, 2019.

RESULTS AND DISCUSSION

According to the Obstetrics and Gynecology
Department study at Prof. dr. R.D. Kandou Hospital,
Manado, in January 1 to December 31, 2019 period,
1.215 cases of single live birth were registered, 22 cases
of which were maternal death. Characteristics of
maternal deaths are shown in the following tables.
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Table 1. Characteristics of maternal deaths according

to age and parity

Characteristics N %
Age
<20 2 9.09
20-34 15 68.18
>35 5 22.73
Parity
1 9 40.91
2-4 12 54.54
>5 1 4.55

Total 22 100

Table 1 presents the highest number of patients were
from 20 — 34 years of age group, comprising 15 patients
(68.18%), whereas the highest parity ranged from 2 — 4,
comprising 12 patients (54.54%). In contrast, <20 years
old of age group and > 5 parities has the lowest number
of patients, in each amounting to 2 patients (9.09%) and
1 patient (4.55%).

Table 2. Antenatal care (ANC) number of visit

ANC Number of

Visit N %
0 2 9,09
1-3times 11 50
>4 times 9 40.91

Total 22 100

Table 2 presents the number of visits to Antenatal Care
(ANC) in which the highest number of visitations
ranged from 1 — 3 times, amounting to 11 cases (50%).

Table 3. Distribution of referral origin in maternal
mortality cases

Referral Origin N %
Manado City 10 45.46
Outside of Manado City 12 54.54

Total 22 100

Table 3 presents the highest number of patients which
originated from outside of Manado City, comprising 12
patients (54.54%).

Table 4. Maternal mortality causes

Causes of Mortality N %
Hemorrhage 6 27.27
Sepsis 6 27.27
Eclampsia 8 36.36
Amniotic Fluid Embolism 1 4.55
Heart Failure 1 4.55

Total 22 100
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Table 4 presents hospital admission cases in which the
most frequent cause of maternal mortality was
eclampsia, amounting to 8 cases (36.36%). Sepsis and
hemorrhage each accounted for 6 cases (27.27%),
respectively, whereas amniotic fluid embolism and heart
failure were each responsible for 1 case (4.55%).
Whereas, total maternal mortality cases at Prof. dr. R.D.
Kandou General Hospital Manado was up to 22 cases
out of 1.215 live birth.

DISCUSSION

Based on research conducted at the Obstetrics and
Gynecology Department of Prof. dr. R.D. Kandou,
Hospital, Manado for January 1 to December 31, 2019
Table 1 presents the highest number of mortalities at the
age of 20 — 34 vyears old, consisting of 15 people
(68.18%). This finding is in accordance with a study
conducted by Blanc et al. in 2013 in a total of 38
countries, which stated that the 20 - 34 years of age
group had the highest maternal mortality cases due to
such age group being the most frequent age of women
to give birth; therefore, preventive measures that are
directed towards this age group to reduce the numbers
of mortality would effectively be beneficial.

In terms of parity, 2—4 parities accounted for the highest
number of patients as high as 12 patients (54.54%);
meanwhile, > 5 parities held the least patient, which was
only in 1 patient (4.54%). These findings were
consistent with a study conducted by Aeni in 2013 and
Zein in 2014 regarding risk factors for maternal death,
which stated that there was no correlation between
parity and mortality risk.” However, these results were
inconsistent with 4T theory about pregnancy risk factors
categorized as ‘too much', which explains that too many
births contribute to maternal mortality. Based on this
inconsistency, another potential cause that may not have
been studied, namely the period between pregnancies,
might potentially influence maternal mortality besides
the number of parity.

Regarding the number of Antenatal Care (ANC) visits,
1-3 ANC visits held the highest number of maternal
mortalities with 11 cases (50%). The World Health
Organization (WHO) ANC recommendation uses the
Four-visit focused ANC (FANC) model, which has been
replaced by the 2016 WHO ANC model, namely 8 visits
to improve the quality of ANC and reduce maternal and
perinatal mortality. In 2016, WHO recommends ANC
with a minimum of 8 visits, with the first visit
accomplished within the first trimester (> 12 weeks), 2
visits within the second trimester (20-26 weeks), and 5
visits within the third trimester (30, 34, 36, 38, and 40
weeks).?
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Based on the referral's origin, most of the admitted
patients were from outside of Manado City, accounting
for 12 patients (54.54%), compared to within the city
that covered up to 10 patients (45.45%). The fact that
Prof. dr. R.D. Kandou Hospital is a type A referral
center hospital in North Sulawesi, Indonesia, might
justify a large number of patients that originated from
outside of Manado City. According to a study
conducted by Laili in 2013, a well-established and well-
planned obstetric referral system would reduce maternal
mortality. This is due to the referral system being a part
of health attempts that fall within the national health
system's scope, aiming to improve maternal and
children's welfare. This referral is associated with the
patient's visit to the health center, in this matter, namely
community health centers, doctors' practices, and
hospitals. The implementation of referrals, in this
matter, is the referral timing following operational
standards, which may assist in the early management of
obstetric cases. In addition, patients with poorly
educated knowledge about their health condition or
pregnancy risk factor may lead to negligent behavior
towards the pregnancy and tend to have their pregnancy
less likely to be checked. Economic burden and delayed
management in healthcare facilities by healthcare
workers may also appear as promoting factors that lead
to an inability to maximally treat obstetrics cases.1%

Based on maternal mortality causes, this study's results
indicated that the most frequent maternal mortality was
due to eclampsia, which was in 8 cases (36.36%). Sepsis
and bleeding covered up to 6 cases (27.27%),
respectively, whereas amniotic fluid embolism and heart
failure covered up to 1 case (4.54%). This result was
consistent with the preceding research at Prof. dr. R.D.
Kandou Hospital regarding the cause of maternal
mortality in 2013 - 2015, which found that eclampsia
was the highest cause of maternal mortality.2

According to the research conducted by Ghulmiyyah in
2012, eclampsia increases the risk of maternal death in
developing countries. High maternal mortality may
occur, especially in patients who have had multiple
seizures outside the hospital and those who did not
undergo prenatal care. In addition, this high mortality
rate can be attributed to the lack of resources and
intensive care facilities needed to manage maternal
complications of eclampsia. Pregnancy complications
with eclampsia were also associated with increased
maternal mortality, such as placental abruption, DIC,
pulmonary edema, aspiration pneumonia, and
cardiopulmonary arrest.2 However, this finding was
inconsistent with maternal mortality causes according to
the data from the Indonesian Ministry of Health 2014,
namely hemorrhage during the 2010 — 2013 period.t
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In this study, 22 cases of maternal death out of 1215
single live births were recorded. The number of
maternal mortality cases in 2019 has decreased by 24
cases compared with those in 2018. Overall maternal
mortality may be caused by low public awareness
towards pregnancy health, despite the fact that many
factors remain to be considered regarding this matter.

The mortality that occurs is due to common indications
as hemorrhage, eclampsia, abortion, and infection.
However, other factors are also essential; for example,
lack of women's empowerment, educational back-
ground, family socioeconomic factor, community
environment, political settings, and policies are likewise
influencing factors. Men are also expected to actively
participate in all reproductive matter problems in a more
responsible manner. Apart from medical matters, a high
number of maternal mortalities may also result from
gender inequality issues, cultural values, economic
matters, and lack of men's attention towards pregnancy
and childbirth. Therefore, perspectives that consider
pregnancy as a natural occasion must be adjusted in a
sociocultural way, that such adjustment might lead
women to gain more consideration from society. An
attempt to improve maternal care is required by the
government, private sector, and society, especially
men 1415

CONCLUSION

Maternal death cases in Obstetrics and Gynecology
Department of Prof dr. R.D. Kandou Hospital, Manado,
Indonesia, in 2019 were as high as 22 cases out of 1.215
live birth cases. Eclampsia remained the most frequent
cause responsible for maternal mortality cases.
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ABSTRACT

Objective: To prove the effect of providing hot herbal compresses
as a therapy for reducing the level of labor pain in the first stage
of the active phase of primigravida

Materials and Methods: This was a true experimental study
using pretest and posttest designs with control group. There was
an intervention group (n=19) which was provided with hot herbal
compress therapy for 20 minutes with a temperature between 37-
51.5°C and a control group (n=19) receiving breathing exercise
therapy. Respondents were selected by inclusion and exclusion
criteria and randomization was carried out to determine whether
the respondents were included in the intervention or control group
by drawing lots.

Results: Hot herbal compress therapy reduced the level of labor
pain in the first active phase at the 1st hour treatment by 49.3%
(p=0.000), the 2nd hour by 50.3% (p=0.000), and the third hour
by 22.4% (p=0.009).

Conclusion: Hot herbal compresses have an effect as a therapy
for reducing pain levels of labor in the first stage of the active
phase of primigravida.

Keywords: hot herbal compress; labor pain; maternal health

ABSTRAK

Tujuan: Membuktikan pengaruh pemberian kompres hot herbal
sebagai terapi pengurangan tingkat nyeri persalinan kala | fase
aktif primigravida

Bahan dan Metode: Penelitian true experiment dengan desain
pretest and posttest with control group. Terdapat kelompok
intervensi (n=19) yang diberikan terapi kompres hot herbal selama
20 menit dengan suhu antara 37-51,5°C dan kelompok kontrol
(n=19) yang diberikan terapi latihan napas. Penentaun responden
dengan kriteria inklusi dan eksklusi serta dilakukan randomisasi
untuk menentukan responden masuk kelompok intervensi atau
kontrol dengan cara diundi.

Hasil: Terapi kompres hot herbal menurunkan tingkat nyeri
persalinan kala | fase aktif pada perlakuan jam ke-1 sebesar 49,3%
(p=0,000), jam ke-2 sebesar 50,3% (p=0,000), dan jam ke-3
sebesar 22,4 % (p=0,009).

Simpulan: Kompres hot herbal berpengaruh sebagai terapi
pengurangan tingkat nyeri dan durasi persalinan kala | fase aktif
primigravida.

Kata kunci: kompres hot herbal; nyeri persalinan; kesehatan ibu
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INTRODUCTION

Labor pain is one of the physiological events that occurs
during labor, but this pain is reported that was the most
severe degree of pain experienced by women during
their livest It is reported that about 60% of
primigravida and 40% multigravida women experience
very severe pain levels.2 The results of another studies
showed that, in 21 primigravida respondents who
experienced mild pain level were only 4.8%, the
majority of 47.6% had severe pain and those with very
severe pain were 47.6%.2 In addition, other studies have
shown that the average level of pain in the first stage in
primigravida was 3.97, much more severe than
multigravida, which was 2.69.4 Labor pain continuously
increases maternal anxiety and can stimulate the
sympathetic nervous system so that the amount of
catecholamines increases. Increased of catecholamines
causes the decrease of blood flow to the uterus due to
vasoconstriction and will interfere uterine contractions,
inadequate oxygenation of the baby up to fetal distress,
and also prolonged labor.> For several reasons, it is
necessary to take action to reduce pain in labor.

Pharmacological methods such as intravenous analgesic
drugs (morphine and fentanyl), inhaled analgesics, and
nerve block methods can cause side effects to the
mother such as the risk of aspiration, dizziness, nausea
and adverse effects on the fetus, especially respiratory
depression. Another pharmacological method is the use
of epidural analgesia, but this method requires a large
cost. In addition, the results of the study showed side
effects in the form of prolonged labor, increased
incidence of delivery with the help of devices such as
cesarean section due to fetal distress, increased risk of
hypotension, fever, and increased breastfeeding
problems.®

Hot herbal compress is a traditional medicine from
Thailand and is a non-pharmacological method that
creates a feeling of warmth, analgesic and aromatherapy
effects for relaxation from the herbal ingredients
contained in it, namely bangle, turmeric, temu putih,
lemongrass, kaffir lime peel, camphor, and salt. The
herbs are natural ingredients that are often found in
Indonesia. Previous research has proven that hot herbal
compresses can reduce the intensity of breast
engorgement with an average decrease in pain intensity
was 5.9 compared to only warm compresses which was
3.1 (p 0.001) and there are no reports of respondents
who experienced side effects.” In addition, hot herbal
compresses can reduce myofacial pain on day 16 of the
treatment compared to warm compresses and the use of
topical diclofenac.® Another study showed that hot
herbal compresses were effective in reducing the height
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of uteric fundus, lochia volume and intensity of
afterpains in postpartum with p < 0.05.2

Until October 2020, the number of deliveries with live
births in the city of Semarang, Indonesia, was 16,321,
with the highest number of live births being in public
health centers in the areas of Bandarharjo, Bangetayu,
Tlogosari Kulon, and Srondol. Those public health
centers did not use hot herbal compresses to reduce pain
levels during the active phase of the first stage of labor
and there was no research on this. This study aimed to
identify effect of hot herbal compresses to reduce pain
levels and duration of labor in the first stage of the
active phase.

MATERIALS AND METHODS

This study used true experimental design with pretest
and posttest and control group. The study was
conducted at the Public Health Centers of Srondol,
Ngesrep, Halmahera, Bangetayu, Tlogosari Kulon,
PMB Hj. Thoiffah, Klinik Esti Husada and PMB Eka
Tlogosari, all in Semarang, Indonesia, from March to
April 2021. There were 2 groups in this study, the
intervention group and the control group. The
population in this study was an infinite population with
criteria for primigravida mothers aged between 20-35
years with gestational age 37 - 42 weeks with normal
pregnancy. The sampling technique used in this study
was simple random sampling. The number of
respondents in the intervention group was 19
respondents and those in the control group was also 19.

The intervention group was provided with hot herbal
compress therapy and the control group only received
breathing exercise therapy as standard care. Hot herbal
compresses was steamed for 15 minutes to bring out the
active ingredients contained in the hot herbs. The
respondent's pain scale was observed with the VAS
(pretest) and the time when the intervention began was
recorded. After steaming for 15 minutes, the hot herbal
was re-coated using a clean and dry cloth so as not to
cause heat irritation to the skin and the temperature of
the hot herbal was first adjusted to 51.5°C using a
thermometer. Compression was given to the respondent
starting from the opening of 4-5 cm in the first stage of
the active phase for 20 minutes at the point of the
mother's sacrum. Then the pain scale was re-observed
after the hot herbal compress (posttest) was provided.
The herbal hot compress was provided again for 20
minutes after 1 hour from the previous intervention.
Interventions were provided until complete opening was
reached.
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Table 1. Characteristics of respondents based on age, parity, anxiety, family support, and contraction scores in the

intervention and control group

Groups
Characteristics Intervention Control p
n (%) Mean + SD n (%) Mean + SD

Age

20 — 35 year 19 100 25.11 + 2.536 19 100 23.21 +2.594 0.852°
Parity

Primigravida 19 100 19 100 - 1,000°
Anxiety

Mild anxiety 16 84.2 11.21 +5.062 13 68.4 15.05 + 4.249 0.661°

Moderate anxiety 3 15.8 6 31.6
Contraction

Normal 15 78.9 4 211 - 1.000*

Abnormal 4 21.1 15 78.9
Baby Birth Weight - - 3084.21 +177.21 - - 3000.00 + 200.00 0.989*
Family support

Moderate 3 15.8 47.21 + 6.696 1 53 47.11 +4.280 0.1192

High 16 84.2 18 94.7

2 levene’s test statistic

This study had been approved by the ethics
commission of Sultan Agung Islamic University,
Semarang, Indonesia, No. 37/11/2021/Komisi Bioetik.
Respondents’ data were kept confidential and informed
consent was used to obtain the respondents’ consent.
Paired t-test and independent t-test were used for data
with normal distribution, and to determine the effective-
ness of the intervention (magnitude of influence) the
repeated ANOVA test was used. Data were analyzed
with SPSS type 22.0.

RESULTS AND DISCUSSION
Confounding variable analysis

Table 1 shows that the data on age, parity, age of
pregnancy, anxiety scores, contraction strength, baby
weight, and family support had a p value > 0.05 so that
there was no statistically significant difference between
the intervention group and the control group or, in other
words, the two groups had the same data variance
(homogeneous). The magnitude of the effect of the
administration of hot herbal compresses in reducing
labor pain in the first stage of the active phase is shown
in Table 2.

Table 2. The effectiveness of herbal hot compresses on
reducing labor pain levels in the active phase

Labor pain Mean p? Effect size (%)°
Difference
Pretest 1 vs. Post 1 1.956 0.000 49.3
Post 1 vs. Post 2 0.287 0.000 50.3
Post 2 vs. Post 3 0.056 0.009 22.4

2 Repeated Anova
®: Eta Squared
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The results of the analysis in Table 2 shows that the
level of pain from pretest 1 to posttest treatment at first
hour, posttest treatment at 1st hour to posttest treatment
at 2nd hours, and from posttest treatment at 2nd hours to
posttest treatment at 3nd hours had a p-value <0.05 so
showing that the administration of hot herbal compress
therapy was effective in reducing the level of labor pain
in the active phase of the first stage at pretest 1 to post
1, post 1 to post 2, and post 2 to post 3, ranging from
22.4% to 50.3%. The most remarkable effect occurred
in posttest 1 to posttest 2, which was 50.3%.

Relationship of confounding variables to
dependent variables

Age

A good, healthy and safe reproductive age is 20-35
years. The age of the mother determines her health
status and it also relates to the maturity of the
reproductive organs and psychological conditions. High
risk may be present if the pregnant woman is < 20 years
old or > 35 years old. A mother aged <20 years is
biologically and emotionally not optimal and tends to be
more unstable. In this study, the majority of the new
mothers were in this age range. They had their first
experience in giving birth so it caused anxiety in dealing
with childbirth and resulted in more severe pain felt.
Meanwhile, pregnant women aged >35 years feel
anxious because they may have more risks in the
process of pregnancy and childbirth. Research shows
that the age factor is significantly related to labor pain
with a p-value <0.05.2%1
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Parity

Previous childbirth experience will help the mother in
dealing with pain because in this case the mother's body
already has a coping mechanism for pain. Mothers who
have given birth for the first time will experience more
anxiety and worry when facing labor because they have
not experienced labor pain before. This will make the
perception of pain higher in the first labor than in the
second or more labor. In the second or more labor it
does not mean that the mother does not feel pain, but
because the mother has had previous experiences or
even pleasant experiences, it will affect the perception
of the mother's pain to be reduced and make the mother
feel more comfortable in dealing with her delivery.

The results showed that mothers who had never had a
previous birth experience or were primigravida
experienced more severe pain intensity in the first stage
than multigravida mothers. Of the 21 primigravida
respondents, only 4.8% experienced mild pain intensity,
the majority were 47.6% severe pain and 47.6% very
severe pain.

Family support

The majority of the respondents, both in intervention
and control groups, received high family support.
Respondents between the intervention and control
groups had the same or homogeneous family support
data variance (p > 0.05). Family support, especially
from the husband when giving birth will affect the
mother's level of anxiety in the form of inner peace,
feelings of calm, security and comfort so that the
anxiety felt by the mother will be reduced. This will
trigger catecholamine levels in the blood to drop to
normal. This normal level of catecholamines will cause
smooth muscles to relax and trigger vasodilation of
blood vessels so that blood and oxygen flow increases
to the uterus and the pain that the mother feels is
reduced.t213

Anxiety

The anxiety experienced by the majority of respondents
was mild anxiety. Respondents between the intervention
and control groups had the same variance or
homogeneous anxiety score data (p > 0.05). Anxiety and
fear will increase muscle tension and interfere with
blood flow to the brain and muscles. Anxiety in labor
will cause tension in the pelvic muscles, uterine muscle
tension or uterine contractions are disrupted. Muscle
tension that lasts for a long time will cause the mother
to be tired and the mother's power factor will be lost
during the second stage so that it will increase the
perception of pain and reduce the mother's ability to
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control her pain.X* Anxiety and pain can cause stress in
the mother so that it triggers the release of the hormone
adrenaline. This will cause vasoconstriction of blood
vessels so that the blood flow that carries oxygen to the
uterus is reduced and results in decreased uterine
contractions and the duration of labor becomes longer.2

Baby birth weight

The average birth weight in the intervention group was
3084.21 grams, not much different from the control
group average, which was 3000 grams. It can be seen
that the birth weight variable has the same or
homogeneous data variance between the intervention
group and the control group (p > 0.05). Birth weight can
affect the delivery process because the greater the birth
weight of a baby, it will affect the mother's pushing
power and the risk of delivery due to shoulder dystocia.
Macrosomic babies will trigger labor with shoulder
dystocia which is characterized by no progress in the
labor process so that the labor process takes a long
time. 8

Contraction strength

The contraction strength variable had a homogeneous
variance between the intervention group and the control
group. The majority of respondents in the intervention
group had normal contraction strength of 78.9% while
in the control group it was only 21.1%. In the group that
received hot herbal compresses, the majority of
respondents had normal contractions because the active
ingredients in the herbs used in hot herbs such as
curcumin, naringenin and apigenin can play a role in
reducing levels of matrix metalloproteinase-9 which
causes the endometrium to contract so that it can cause
its opening in the uterus, allowing the childbirth.X

Hot herbal compresses in reducing
the level of labor pain in the active phase

The results showed that the intervention group which
received hot herbal compress therapy for 20 minutes
until complete dilatation experienced a decrease in pain
scale more than the group given breathing exercises
until complete opening (p <0.05). The use of hot herbal
compresses was effective in reducing the level of pain
in the first stage of the active phase at 1, 2, and 3 hours
of treatment when compared to the control group with
the magnitude of the effect between 22.4-50.3%.

Previous research has shown that herbal hot compresses
can be used as alternative analgesic therapy. It can
reduce the level of breast swelling pain by 5.9 while the
warm compress group only experienced a decrease of
3.1.7 In addition, other studies have proven that hot
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herbal compresses given for 20 minutes every day for
10 days in postpartum women can accelerate the
decrease in the intensity of afterpains than the group
given uterine massage. Providing hot herbal compresses
is effective in reducing the intensity of afterpains on
days 1 to 4 of the postpartum period with an effect size
of 10%-18.7%.°

This study proved that breathing exercises reduced labor
pain less than hot herbal compresses. This was because
hot herbal compresses had advantages over breathing
exercises as it contains active ingredients from the herbs
used, warm effects and aromatherapy effects from
essential oils which are analgesic and relaxing so that
they triggerred the release of endorphins as pain impulse
inhibitors.

The content of the active ingredients in hot herbal
compresses will come out when heated, one of which is
by steaming.X® The content of active ingredients such as
lipopolysaccharide, compound D or dimethoxyphenyl,
curcumin, naringenin, apigenin, curcumenol, and
steroids will act by inhibiting the action of COX-2
enzymes and substance P, where these enzymes act in
synthesizing  prostaglandins.  Substance P  and
prostaglandins as pain mediators that are inhibited will
interfere with the transmission of pain impulses to the
brain.171%2 | yteolin content acts in its analgesic
activity by activating opioid receptors and inhibiting the
release of inflammatory mediators.2* Other ingredients
such as eugenol which when used topically can activate
Transient Receptor Potential Vaniloid 1 (TRPV 1).
These receptors function as antinociceptive or inhibit
pain sensors from being transmitted to C fibers.2

In addition to the herbal content that has an analgesic
effect, herbal hot compresses also produce a warm
effect. Heat stimulation received by receptors in the
hypothalamus ~ will trigger vasodilation, causing
increased blood flow to tissues, especially those
experiencing inflammation and pain, resulting in a
decrease in pain.2

Research limitations

In this study, it was not possible to control the
possibility of differences in the position of the mother
during childbirth and the history of exercise or
pregnancy exercise which could confound the duration
of active phase | labor. In addition, the authors were
unable to make the temperature used in hot herbal
compresses to be stable at a certain desired temperature
so that the decrease in the temperature of the compress
was still very likely to be influenced by external factors
such as room conditions and wind.
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CONCLUSION

Hot herbal compresses with temperatures between 51.5-
37°C for 20 minutes applied to mother's sacrum at the
1st hour, 2nd hour, and 3rd hour treatment had an effect
in reducing labor pain in the first stage of the active
phase of primigravida by 49.3% at the 1st hour after
treatment, 50.3% at the 2nd hour and by 22.4% at the
3rd hour. Future studies are recommended to develop
hot herbal compress product to make it easier to use
with a stable temperature level.
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ABSTRACT

Objectives: The aim of this study was to describe characteristics
of contraceptive methods among women with HIV infection who
delivered in a tertiary hospital.

Materials and Methods: This was a cross-sectional study. The
inclusion criteria were pregnant women with HIV infection who
delivered in Cipto Mangunkusumo General Hospital (RSCM),
Jakarta, Indonesia, from January 2016 to December 2020. Data
were retrieved from medical records, registered HIV and
laboratory result. The included data were demographic data,
obstetric data, mode of delivery, contraception method, ARV
history, and laboratory history of the mothers.

Results: From January 2016 to December 2020 there were 119
HIV patients who delivered at the RSCM. Most of the subjects
were 35 years old (84%), had low education (52.9%) and worked
as housewives (76.5%). A total of 79.8% of the subjects were
gravida >2 and most of the subjects delivered by caesarean section
(87.3%). The choice of contraceptive methods were IUD (72.4%),
tubectomy (26.8%) and implants (0.8%). There was a statistically
significant relationship between contraceptive method with age (p
0.040), gravida (p 0.016) and delivery method (p 0.049)
Conclusion: The most common contraceptive method was 1UD.
The choice of this method of contraception was related to age,
gravida and method of delivery.

Keywords: Contraception; post-partum; HIV;
method of delivery

IUD; gravida;

ABSTRAK

Tujuan: Tujuan dari penelitian ini adalah untuk mendeskripsikan
karakteristik metode kontrasepsi pada wanita dengan infeksi HIV
yang melahirkan di sebuah rumah sakit tersier.

Bahan dan Metode: Penelitian ini merupakan penelitian cross-
sectional. Kriteria inklusi adalah ibu hamil dengan infeksi HIV
yang melahirkan di Rumah Sakit Cipto Mangunkusumo (RSCM),
Jakarta, Indonesia, dari Januari 2016 sampai Desember 2020. Data
diambil dari rekam medis, status HIV dan hasil laboratorium. Data
yang disertakan adalah data demografi, data obstetri, metode
persalinan, metode kontrasepsi, riwayat ARV, dan riwayat
laboratorium pada ibu.

Hasil: Sejak Januari 2016 hingga Desember 2020 terdapat 119
pasien HIV yang melahirkan di RSCM. Sebagian besar subjek
berusia <35 tahun (84%), berpendidikan rendah (52,9%) dan
bekerja sebagai ibu rumah tangga (76,5%). Sejumlah 79.8%
subjek adalah gravida >2 dan sebagian besar subjek melahirkan
melalui operasi caesar (87,3%). Pemilihan metode kontrasepsi
adalah 1UD (72,4%), tubektomi (26,8%) dan implan (0,8%).
Terdapat hubungan bermakna secara statistik antara metode
kontrasepsi dengan umur (p 0.040), gravida (p 0.016) dan metode
persalinan (p 0.049)

Simpulan: Metode kontrasepsi yang terbanyak adalah 1UD.
Pemilihan metode kontrasepsi ini berhubungan dengan usia,
gravida dan metode persalinan.

Kata Kunci: Kontrasepsi; post-partum; HIV; 1UD; gravida;
metode persalinan
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INTRODUCTION

In Indonesia, the number of people with HIV infection
has also increased and also attacks young people. Until
2016, the number of HIV cases was 191,073 and AIDS
77,9401 There are more than 15 million pregnant
women with HIV infection in developing countries and
more than 500,000 HIV-infected babies were born every
year. Based on previous studies, it was found that 2.5%
of 21,103 pregnant women were diagnosed with HIV
positive in 2011 in Indonesia.? Based on data in Cipto
Mangunkusumo General Hospital (RSCM), Jakarta,
Indonesia, in 2015-2019 there were 5.596 deliveries.?
There were 20, 29, 21, 26 and 25 pregnant women
diagnosed with HIV positive in those respective years
with a total of 111 (1.9%) from 5.596 deliveries. In this
study we observed data from 2016-2020 in which there
were 119 HIV positive pregnancy deliveries.

In order to reduce HIV transmission from HIV positive
mothers to their children, it is necessary to strengthen
family planning programs and better integrate family
planning and HIV services.* WHO sets the Medical
Eligibility Criteria (MEC) category 1, in which there is
no limit on the use of contraceptive methods, on the use
of hormonal contraceptives, such as combined oral pills,
combined contraceptive injection, patch, ring, pill and
progestogen injection, as well as levonorgestrel and
etonogestrel. Meanwhile, the use of LNG-1UD (levonor-
gestrel-intrauterine device) in HIV-positive women is
classified as MEC category 2, which means that the
benefits obtained are higher than the disadvantages of
using contraception. Despite having lower MEC value,
intrauterine devices (IUDs) is widely used in women
with HIV positive cases, reaching 2.9% in women who
are not infected with HIV.2 HIV patients must use
family planning to reduce the number of children.

MATERIALS AND METHODS

This study design was a cross-sectional study. The
population of the study was all pregnant and in labor
women with HIV infection at RSCM from January 2016
up to December 2020. The inclusion criteria were
pregnant women with HIV infection delivered at
RSCM. The exclusion criteria were pregnant women
with HIV infection who came to RSCM but did not
deliver at RSCM. Respondents were recruited with total
sampling method. Primary outcome of this study was
contraception used by patients typically referred to our
hospital due to their obstetric problem and/or their HIV
status. Once the patients give birth, the obstetric care in
coordination with HIV integrated service, especially for
HIV, as well as co-morbidity and ARV treatment, offer
the patients with some contraceptive methods. The aim
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of this study was to observe the choice of contraception
methods and the characteristic of each methods.

In the proccess of the study, we retrieved the
registration book of pregnant patients who delivered in
the delivery room. From these data, we obtained data on
pregnant patients with HIV. The data was retrieved
from medical records, HIV registry and laboratory
results. Maternal demographic status observed
consisting of age, education, and employment. The
obstetric status comprised contraceptive method, the
parity, gestational age at admission, delivery method,
and neonatal outcome. HIV status of the mothers
consisted of ARV consumption, CD4 level and viral
load level. The collected data were presented as
distribution and displayed in tables as number and
percentage. Statistical analysis was performed using
SPSS 23. Multiple Anova test was used for multiple
variables. The level of significance was set to p<0.05
This study had been approved by Ethical Committee of
Faculty of Medicine Universitas Indonesia. No.: KET-
169/UN2.F1/ETIK/ PPM.00.02/2021

RESULTS AND DISCUSSION

There were a total of 119 pregnant women with HIV
who delivered at RSCM from January 2016 to
December 2020. Demographic data showed that most
women were at <35 years old (n=100, 84%). Most of
the subjects’ last education was junior high school
(n=55, 46.2%). Ninety-one pregnant women worked as
housewife (76.5%).

On the obstetric status, most subjects had a history of
multigravida >2 (n=95, 79.8%). They usually came at
third trimester, with gestational age >36 weeks (n=93,
78.2%) and delivered by cesarean section (n=104,
87.3%). For the contraception method, there were 86
subjects (72.4%) using IUD, 32 subjects (26.8%)
underwent tubectomy during cesarean section and 1
subject (0.8%) using implant as contraception method.
Among all babies born from the observed mothers, 118
were alive. Detailed data on distribution of maternal
obstetric status can be seen on Table 1. From 104
cesarean section, 31 (29.8%) patient used tubectomy as
contraception method, while from 15 patient with
vaginal delivery only 1 patient used tubectomy.

Ninety subjects (75.6%) had received ARV therapy,
while 29 subjects (24.4%) had not received ARV.
Unfortunately, data on the husbhands’ HIV status,
maternal CD4 level and viral load were mostly not
available (74.9%, 58% and 73%). Distribution of
maternal HIV status can be seen on Table 2.
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Table 1. Distribution of maternal characteristic (2016-
2020) (n=119)

Characteristic of subjects n (%)
Age
<35 years 100 (84)
>35 years 19 (16)
Education
Elementary 8 (6.7)
Junior high school 55 (46.2)
Senior high school 49 (41.2)
S1/Diploma 7 (5.9)
Employement
Housewife 91 (76.5)
Employee 20 (16.8)
Self-employee 3(2.5)
Others 5(4.2)
Mode of delivery
Vaginal delivery 15 (12.7)
Cesarean section 104 (87.3)
Contraception Method
Implant 1(0.8)
IUD 86 (72.4)
Tubectomy 32 (26.8)
Gravida
1 24(20.2)
>2 95 (79.8)
Gestational age
<32 weeks 3(2.5)
32-36 weeks 23 (19.3)
>36 weeks 93(78.2)
Neonatal outcome
Live 118 (99.2)
IUFD 1(0.8)

Table 2. Distribution of HIV status of the mothers

Characteristic of subjects n (%)
ARV medication
-On ARV 90 (75.6)
- Not yet therapy 29 (24.4)
Husband HIV status
- Positive 11(9,2)
- Negative 19 (15.9)
- No data 89 (74.9)
Mother’s CD4 level
- <400 sel/uL 30(25.2)
->400 sel/uL 31 (26.1)
-N/A 58 (48.7)
Mother’s viral load level
<1000 copies/mL 36 (30.2)
>1000 copies/mL 10 (8.4)
N/A 73 (61.4)

From 100 subjects aged < 35 years, 76 chose IUD, 23
used tubectomy and 1 subject used implant. Meanwhile,
in subjects aged 35 years, 10 subjects chose to use IUD
and 9 chose tubectomy. The relation between age of the
subjects and the choice of family planning was
statistically significant (P 0.04)

From 24 subjects with gravida one, 23 chose 1UD and 1
used tubectomy, while in subjects with > 2 gravida, 63
subjects chose IUD, 31 chose tubectomy and 1 used
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implant. The relation between gravida and the choice of
family planning was statistically significant (P 0.016).

From 104 patient with caesarian section delivery, 73
chose IUD and 31 used tubectomy. Meanwhile, in
subjects with vaginal delivery, 13 subjects chose 1UD, 1
chose tubectomy and 1 used implant. The relation
between methods of delivery and the choice of family
planning was statistically significant (P 0.049).

Table 3. The relationship between age, gravida and
delivery methods with family planning choice

Contraception methods

IUD Tubectomy Implant P Value
<35 76 23 1
Age >3 10 9 0 0.040
Gravida 5 z . 0 0.016
Methods of sC 73 31 0
Delivery PV 13 1 1 0.049

Contraception use in women living with HIV plays a
critical role in preventing mother to child transmission
of HIV as it averts unintended births. Contraception
plays a role in ending the epidemics of AIDS related to
the Sustainable Development Goals 3.3.% Based on the
WHO MEC for contraceptive use, women living with
asymptomatic, mild, severe, or advanced HIV clinical
disease may use COCs, CICs, contraceptive rings and
patches, POPs, progesterone only-injections, and
levonorgestrel and etonogestrel implants as those in
MEC category 1. This means that there is no restrictions
of its usage. In pregnant women with HIV, the
contraceptive that must be used should be long-term
family planning so that compliance is higher. Oral
contraceptives are not suggested because they have the
potential not to be routinely consumed. Meanwhile,
levonorgestrel-1UD use in HIV positive women must be
reconsidered as there is an increased risk of pelvic
inflammation due to high rate of STI infection after the
first 21 days of insertion (MEC category 2, category 3
in individuals with advanced HIV disease).> However,
decision-making for contraceptive methods, moreover
in women with HIV, is a complex process that require
discussion on the trade-offs among the different
methods, STI risk, and vary heavily on the
biopsychosocial aspects of each individual and the
environment they live in.

Dr. Cipto Mangunkusumo Hospital is a tertiary, national
referral hospital in Jakarta, Indonesia. The hospital’s 5-
year data showed 72.4% (n=86) of all patients chose
IUD as the most common contraceptive method. Most
patients chose the IUD because it has long-term but
reversible characteristics, so there is still the possibility
of getting pregnant in the future. Different results were
found on a referral hospital in Ethiopia, that 28.4%
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preferred 1UD because most participants were well
informed that hormonal methods were expected to have
some reactions in ART medication.” Another study in
three referral hospitals in Amhara, Ethiopia, found that
the most commonly used contraceptive method was
injections (42.8%) because all study participants were
ART users that may increase pill burdens if they chose
COCs.2 In Thailand, participants preferred male condom
(n:179, 79.9%) as a single contraception method among
women living with HIV due to the risk of transmitting
the virus. Many of the study participants (n:118, 34.3%)
also used two or more contraception method. This might
be because most of them had lived with HIV for more
than a year and had received family planning education
and referral services as part of their HIV service
package. The most common practice of dual
contraception were condom and sterilization (n:78,
66.19%).2 Women living with HIV in India, based on the
Integrated Counseling dan Testing Centers in their
tertiary hospitals in Mumbai, relied on condom only
method (71.7%) due to the transmission risk of HIV,
while the other 25.3% did not use any contraception.
Despite that number of condom use, only half of the
study population believed that condom could give 100%
protection from pregnancy and they did not use other
methods due to the misconceptions that modern spacing
methods of contraception are harmful because of their
HIV status.t®

Moving to a developed country, a large clinical trial in
the US showed the most common contraceptive
methods reported at baseline were permanent
contraception (37%), which was because most of the
respondents (80.9%) did not desire children in the
future, despite the relatively young age of the
population. The use of more effective contraception
(permanent, injection, pills, patch, diaphragm) and dual
methods was only associated with older age and parity.
Use of effective contraception methods also did not
change with ART initiation or CD4 T cell count.t! Oral
contraception pills were also commonly used in the U.S
for they are often the first hormonal method used by
young women for regulation and treatment of painful
menstruation. As they become more sexually active,
many women remain satisfied using OCs for decades.*2
IUDs popularity in the US has just only increased in the
past decade, as they are long-acting and reversible with
minimum effects on sexual activity.X

A prospective cohort study in St. Petersburg, Russia,
conducted contraceptive counseling before participants
chose their preferred contraceptive method. The
participants did not use ART at enrollment, mostly
chose COCs (n:183, 42.95%), followed by condom
(n:123, 28.87%), while participants using ART at
enrollment mostly chose condom (n:27, 35.06%)
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followed by COCs (n:24, 31.16%).14 Their initial study
also found that condom alone was the most preferred
method (43.9%), followed by its combination with
COCs (33.5%). They stated that most women were most
likely to choose a contraceptive method that was highly
effective during typical usage and a female-controlled
method, such as condom, was used inconsistently,
affected by their partners.:®

After comparing contraception use in women living
with HIV in our center with those in other countries, we
found that condom use was deemed essential in either
developed or developing countries, suggesting the
women with HIV generally understand the importance
of preventing HIV transmission to their offspring.
Condoms alone were more preferred compared to single
modern contraceptive, as seen in studies in Thailand,
Brazil, and India.’821916 The right practice to use
condoms may also pose as problem, especially in
developing countries as most developing countries
chose to use condom-only contraception.”® It is
presumed that their educational level contributes to their
preferred method of contraception, as well as the
government support to ensure more effective
contraceptions that are widely available and promoted.
Misconceptions ~ about  other more  long-term
contraception also needs to be corrected to prevent
unintended pregnancy in HIV women more effectively,
pushing the importance of good counseling before,
during and after pregnancy in every health centers.

More effective and long-term contraception method
usage were found in developed countries, %1€ suggesting
that higher educational level contributes to such
decision, as well as sufficient governmental or health
care support in giving counseling prior to choosing their
contraception method. Women with better education
also contributes to better compliance and are associated
with using dual contraception method, as seen from
studies in Brazil, Uganda and the US.267 Qur study
presented IUD and tubectomy as preferred
contraception, although our research subjects had low
education, most of them wanted to use IUD because
they have been educated on early arrival during
antenatal care in obstetric clinic (bookcased) or during
admission in emergency room (non-bookcased). Most
of our participants had a relatively low educational
status which translated to potential low compliance, as
seen in other developing countries.”2® Most of our
participants (75.6%) were also on ART therapy, which
might increase pill burden if COCs were chosen. Those
might be the reasons why longer-term contraception
were more preferred in our study. Multigravida (79.8%)
and delivery method of Cesarean section (87.3%) might
also support the participants decision on choosing 1UD
and tubectomy. HIV positive women also had more
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frequent contact with health care providers which
allowed more frequent counseling and encouragement
to select more effective and long-term method to
minimize unintended pregnancy.

Our study had several limitations. Other baseline
characteristics that may affect participant’s decision
such as health status, condom use and other available
contraceptions, desired future pregnancy, family
income, culture and ethnicity, relationship or marital
status, sexual activity, et cetera were not available to be
analyzed. More detailed factors affecting women with
HIV in selecting contraception method should have
been better obtained from large qualitative study.
Population of our study were exclusive from patients
registered in RSCM and could not be applied to larger
population such as Jakarta or Indonesia in general.

CONCLUSION

In this five-year cross-sectional study, we found that
most women living with HIV chose to use 1UDs as
method of contraception. Most participants were on
ART treatment, had low educational, history of
multigravida, and delivery method of Cesarean section,
which might explain their decisions to choose more
long-term, practical and effective contraception. There
was a statistically significant relationship between
contra-ceptive method with age (p 0.040), gravida (p
0.016) and delivery method (p 0.049). Frequent
counseling is important in encouraging women with
HIV to choose more effective and long-term
contraception. Each visit of women with HIV that has
desire to future pregnancy may be used as an
opportunity to give or review information regarding the
best contraception for the individual. Further studies are
required to better explain factors involved in selecting
contraception method in HIV-positive mothers.
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ABSTRACT

Cervical cancer becomes one of the most prevalent disease in
female worldwide. Human papillomavirus (HPV) is main etiology
of cervical cancer, thus this disease is preventable. Before
progressed into invasive cervical cancer, cervical precancerous
lesions developed and classified into 3 stages: CIN1 (LSIL),
CIN2, and CIN3 (CIN2+ also referred as HSIL). World Health
Organization (WHO) arranged ‘screen-and-treat’ programme to
treat cervical precancerous lesions immediately before it
progressed to cancer. However, a simple and safe modality with
high efficacy is necessary to accommodate this strategy.
Trichloroacetic acid (TCA) has those advantages and some
research suggested high efficacy to treat cervical precancerous
lesions with simple, safe, and cost-effective. TCA has potential to
become effective treatment for cervical precancerous lesions in
the future.

Cervical cancer; cervical
trichloroacetic acid

Keywords: precancerous lesions;

ABSTRAK

Kanker serviks merupakan salah satu penyakit dengan prevalensi
tinggi pada wanita di seluruh dunia. Human papillomavirus
(HPV) adalah penyebab utama kanker serviks. Oleh karena itu
sebenarnya penyakit ini dapat dicegah. Sebelum menjadi kanker
serviks invasif, terjadi perkembangan lesi prakanker serviks yang
diklasifikasikan menjadi 3 stadium: CIN1 (LSIL), CIN2, dan
CIN3 (CIN2+ juga disebut sebagai HSIL). Organisasi Kesehatan
Dunia (WHO) mengatur program ‘'screen-and-treat' untuk
mengobati lesi prakanker serviks segera sebelum berkembang
menjadi kanker. Diperlukan modalitas sederhana dan aman
dengan kemanjuran tinggi untuk mengakomodasi strategi ini.
Asam trikloroasetat (TCA) memiliki keunggulan tersebut dan
beberapa penelitian mengungkap efikasi tinggi pengobatan lesi
prakanker serviks dengan sederhana, aman, dan hemat biaya. TCA
berpotensi menjadi pengobatan yang efektif untuk lesi prakanker
serviks di masa depan.

Kata kunci: Kanker serviks; lesi prekanker serviks; asam
trikloroasetat
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INTRODUCTION

Cervical cancer is one of the most common cancer in
women worldwide, yet preventable. The incidence of
cervical cancer worldwide is more than 528 000 cases
with estimated mortality rate of 266 000 death. In
Indonesia, prevalence of cervical cancer is 98 692 cases
with incidence rate of 90-100 cases in 100 000
population each year.: Those numbers are estimated to
rise in the next 10 years by 25% and become a
significant health problem if appropriate preventive and
treatment programs are not taken.2

Human papillomavirus (HPV) contributes to 99.7% of
all cervical cancer.2 HPV16 and 18 are the most virulent
high-risk types which contribute to 70% among invasive
cervical cancer and only 10% of cervical precancerous
lesions may develop to invasive cervical cancer.®®
Cervical intraepithelial neoplasia (CIN) is precancerous
lesions which classified into 3 stages: CIN1, CIN2, and
CIN 3. There is higher risk of CIN2+ (CIN2 or above)
to develop into cervical cancer if the treatment is
unadequate.®

World Health Organization (WHO) recommends
‘screen-and-treat” strategy to cope with cervical
precancerous lesions, especially in developing countries
where health care resources and costs are limited.
Screen-and treat approach is a method which treatment
decision provided immediately after a positive screening
test result. The screening tests for cervical cancer vary
from visual inspection with acetic acid (VIA), cytology
(Pap smear), to a genetic-based test such as HPV test.5’
The treatments for positive screening test include
ablative and excision procedure. Ablative procedures
for precancerous lesions include cryosurgery, mono-
polar diathermy, CO2 laser vaporization, or topical
application of chemical substances.” However, there is
no clear evidence that any of surgical procedures are
more preferable to treat cervical precancerous lesions.2

Trichloroacetic acid (TCA) is widely used as treatment
for condylomata acuminata and seems to be a promising
option for cervical precancerous lesions treatment
because it is simple, cost-effective, can be easily
tolerated, zero side effects in systemic, and pregnancy
safe.>2 TCA using caustic agents to destruct
precancerous tissues, preventing it to progress into
cancer. It can be used as therapy immediately to patient
with positive IVA test. A research stated that after 8
weeks there is high HPV clearance rate and regression
of 85% TCA treatment in high-grade CIN.12
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CERVICAL PRECANCEROUS LESIONS
Cervical lesions associated with HPV infection

HPV infection is the main cause and critical precursor
in cervical cancer progress. HPV is one of the most well
known sexually transmitted infection which affects
basal layer of cervical epithelium in the transformation
zone containing HPV-specific receptors. The activation
and duplication of HPV in converting epithelium cells
affect changes cellularly which commonly in the lower
third of the epithelium, distinguished by perinuclear
cytoplasmic clearing koilocytotic, nuclear enlargement,
hyperchromasia, and atypia. About 90% of the HPV
infections eliminated by natural immunity within 12-24
months along with CIN1 (low-grade squamous
intraepithelial lesions) changes.t> Lots of studies
concluded that steady infection with high-risk HPV
(oncogenic type) is the predominant riskifactor for CIN
that may ranges from CIN-1 to CIN-3 and invasive
cervical cancer.>1’ A study named VIVIANE study
confirmed that HPV-33 and HPV-16 were related with
the highest risk of the development of CIN, followed by
HPV-18, HPV-31, and HPV-45.18

Natural history and classification of cervical
precancerous lesions

Each grade of CIN lesions has different natural history.
About 70-80% of low-grade squamous intraepithelial
lesion (LSIL/CIN1) regress spontaneously without
intervention and become undetectable.’82 This data
suggests that CIN1 is more about a state of infection
than a stage of disease development. Successful CIN1
detection does not represent disease progression and
inability to detect might be correlated with viral
clearance.16

There are well-known high-grade dysplasia which are
CIN2 and CIN3 or high-grade squamous intraepithelial
lesion (HSIL). Although classified as HSIL, CIN2 has
better prognosis which less possibility to progress into
cancer. CIN2 has two different ways either regression or
progression. The annual regression rate of CIN2 is
approximately from 15% to 23%, with up to 55%
regressing by 4-6 years. Otherwise, about 2% of CIN2
lesions progress to CIN3 within the same period.22 On
the other hand, CIN3 is seen as potential true precancer
which able to progress to invasive cervical cancer at rate
of 0.2-4% within 12 months. Furthermore, it has 30% of
probability to progress to invasive cervical cancer in
over 30 years if left untreated. Treated CIN3 can
become invasive in about 1% cases.1>1%2122
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TRICHLOROACETIC ACID 80-90%
SOLUTION FOR CERVICAL
PRECANCEROUS LESIONS

Mechanism of action

Trichloroacetic acid is classified as keratolytic agents
and widely used for treatment of condylomata
acuminata.’%2 A research showed general mechanism
of TCA which involved negative-charged trichloro-
acetate ions. Those ions disrupt electrostatic interactions
that stabilize native conformation of proteins which
resulting in protein unfolding and denaturation.?* This
mechanism leads to skin and mucosa disintegration
which characterized by white-changing color of ecto-
cervix.12

Short-term efficacy of TCA for cervical
precancerous lesions

A study conducted in Austria, involved 241 patients
with cervical precancerous lesions were treated with a
single 85% TCA treatment as first-line therapy and
observed after 8 weeks. Out of those 241 patients, there
were 179 patients with HSIL (CIN2+) and 62 patients
with LSIL (CIN1). The histologic regression rate of
patients with HSIL after 8 weeks was 87.7% (95%
confidence interval [CI] 82.0-92.1) and the remission
rate was 80.3% (95% CI 73.3-85.5). Meanwhile the
remission rate of LSIL patients was 82.3% (95% CI
70.5-90.8). Clearance rate of HPV16 and HPV18 were
73.5% (95% CI 62.5-81.3) and 75.0% (95% CI 46.2-
95.0), respectively. There were no reported side effects
during management and monitoring. This study
concluded that high regression, high remission, and high
HPV clearance rate after 8 weeks of follow-up were
obtained.22

TCA vs. Spray monopolar diathermy

A study conducted by Darwish and Zahran (2013),
compared the efficacy, tolerability, and safety of 70%
TCA versus monopolar spray coagulation for persistent
benign cervical lesions treatment. The results were both
of 70% TCA that applied topically and monopolar spray
coagulation obtained remarkable efficacy, high
accomplishment rates, and very little complications.
However, 70% TCA has higher tolerability and safety.
Moreover, 70% TCA is simple and can be used widely
by gynecologists with limited experience. It is

recommended for ectopic cervical lesions or cervicitis
that are nonspecific, but not for hypertrophic lesion,
such as polyps.”
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TCA vs. Cryotherapy

Cryotherapy becomes treatment of choice to destruct
cervical precancerous lesions. However, this procedure
has limited access and instrument. TCA has potential to
become alternative treatment for precancerous lesions.
A research conducted to measure the effectiveness of
85% TCA versus cryotherapy to treat patient with
positive IVA result. The conclusion of this study was
there is not statistically difference between 85% TCA
and cryotherapy.

CONCLUSION

Some studies suggested 70-85% TCA has potential to
support ‘screen-and-treat’ program of the WHO to
eradicate cervical precancerous lesions, thus mortality
and morbidity risk of cervical cancer could be decreased
in the future. Moreover, TCA is simple, well-tolerated,
minimal complications, and side effects with high
efficacy as available treatment for precancerous lesions.
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