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Obijective: The purpose of this study was to analyze the factors that influenced
anemia in pregnant women at the Public Health Center of Kedewan, Bojonegoro,
Indonesia.

Materials and Methods: This was an analytic study using a retrospective
approach. The population of this study was all pregnant women in 2018 at Public
Health Center in Kedewan, Bojonegoro, Indonesia, involving 173 pregnant
women, consisting of 117 anemic pregnant women and 56 non-anemic pregnant
women. The sample of this study consisted of 119 pregnant women in 2018
consisting of 80 anemic pregnant women and 39 non-anemic pregnant women,
who were selected using proportional stratified random sampling and simple
random sampling. Bivariate and multivariate analyses were performed using
multiple logistic regression.

Results: Variables that did not significantly affect anemia in pregnant women
were age (p=0.384), education (p=0.460), occupation (p=0.234), income
(p=0.482), food abstinence (p= 0.465), and ANC examination (p=0.319), while
variables that significantly affected anemia in pregnant women were knowledge
(p=0.002), parity (p=0.000) and the regularity of consuming blood-booster tablets
(p=0.041).

Conclusion: The most influential variable on anemia in pregnant women was
parity.

How to cite: Siswantoro T, Ernawati M. Parity and anemia among pregnant women at a public health center in
Bojonegoro, Indonesia. Majalah Obstetri & Ginekologi (Journal of Obstetrics & Gynecology). 2023;31(3):110-116.
doi: 10.20473/mog.V31132023.110-116.

Highlights:

N

One of the most common maternal health problems is anemia during pregnancy.
Factors that lead to anemia incidence were analyzed to be able to provide adequate precautions.

3. It was found that knowledge, parity, and consistency in taking blood supplement tablets during pregnancy are
factors that influence the incidence of anemia in pregnant women.

110
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INTRODUCTION

Anemia is one of the major causes of maternal
mortality. Anemia that occurs until the third trimester
may affect the condition of the fetus and the continuity
of labor.t Anemia is a clinical syndrome characterized
by the reduction of hematocrit, hemoglobin, and
erythrocyte count in the blood.2 Anemia in pregnancy is
the condition of pregnant women with hemoglobin (Hb)
levels less than 11 g/dL in the first and third trimester of
pregnancy, while in the second trimester, the
hemoglobin level is less than 10.5 g/dL.2

Based on data from the World Health Organization
(WHO), 15-20% of maternal deaths, either directly or
indirectly, are caused by anemia. The frequency of
anemia in pregnancy in the world ranges from 10% -
20%.2 According to the 2018 Basic Health Research
(Riskesda), the prevalence of anemia for pregnant
women in Indonesia in 2018 was 48.9%, higher than the
prevalence of anemia for pregnant women in 2013,
which was 37.1%.% The incidence of anemia for
pregnant women in Bojonegoro Regency, Indonesia, in
2018 was 8.77% of the pregnant women. Meanwhile,
the prevalence of anemia in the working area of the
Public Health Center in Kedewan, Bojonegoro, in 2018
was 67.63%. This percentage was the highest compared
to all anemia cases in 37 other public health centers in
the district of Bojonegoro.®

Anemia occurs relatively often in pregnancy because
pregnant women need more iron for the process of
pregnancy and childbirth. Several factors that may cause
anemia in pregnancy include the level of knowledge,
socio-economic level, culture, gravidas, age, parity,
level of adherence to the consumption of blood-booster
tablets, and diet. The effects of anemia in pregnancy can
be fatal if it is not immediately treated. Those effects are
including miscarriage, preterm labor, uterine inertia,
prolonged labor, uterine atony, bleeding, and shock,
while the effects of anemia on the outcome of
conception include miscarriage, fetal death in the
womb, fetal death at birth, high perinatal mortality,
prematurity, and congenital defects.®

To prevent nutritional anemia in pregnant women,
supplementation of blood-booster tablets is carried out
with a daily dose of one tablet of 60 mg of elemental
iron and 0.4 mg of folic acid in a row for at least 90
days during pregnancy.” Prevention of anemia
deficiency in pregnant women can be conducted with
iron and folic acid supplementation. WHO recommends
providing 60 mg of iron for 6 months to meet the
physiological needs during pregnancy. However, many
literatures recommend 100 mg of iron for 16 weeks or
more during pregnancy. The government has been
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conducting various ways as efforts to prevent and
control efforts of anemia in Indonesia. Various efforts
have been conducted in the context of preventing and
overcoming anemia. Pregnant women should increase
their consumption of Fe tablets, increase their intake of
foods containing iron and vitamin C, improve their diet,
as well as eradicate worms to avoid iron loss.

The authors were interested in the characteristic factors
of pregnant women (knowledge, age, and parity), socio-
economic (education, work, and income), food
abstinence factor, regularity of ANC visits, consumption
of blood-boosting tablets against anemia in pregnant
women at the Kedewan Health Center, Bojonegoro.

MATERIALS AND METHODS

The type of research used was quantitative analytic
research with a case-control study design. The
population of this study was all pregnant women in
2018 at the Kedewan Health Center, a total of 173
pregnant women consisting of 117 anemic pregnant
women and 56 non-anemic pregnant women. The
samples in this study were enrolled using proportional
stratified random sampling. The sample for this study
was a portion of pregnant women in 2018, totaling 119
pregnant women. Using the proportionate formula, there
were 80 anemic pregnant women and 39 non-anemic
pregnant women.

Data collection from the independent variables was
carried out using a closed questionnaire, by inviting
respondents to the local village midwife who acted as an
enumerator, while data collection from the dependent
variable used the mother's cohort register. The collected
research data were then edited, entered, and tabulated.
The data analysis used in this study was a multiple
logistic regression test using SPSS version 16 computer
program. Univariate analysis was used to determine the
frequency distribution of the variable characteristics of
pregnant women (knowledge, age, parity), mother's
socio-economic  factors  (education,  occupation,
income), food abstinence culture, regular ANC check-
ups, and consumption of iron tablets. Bivariate analysis
was used to determine the effect between two variables,
then multivariate analysis was used to determine the
joint effect of several factors of pregnant women on
anemia in pregnant women.

RESULTS AND DISCUSSION

Effect of each variable on anemia in pregnant
women
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Bivariate analysis results of the multiple logistic
regression test on the maternal factors of anemia in
pregnancy that affected the occurrence of anemia in
pregnant women can be seen in Table 1.

Table 1 shows that variables that have a significant
effect on anemia in pregnant women (p<0.05) are
knowledge of pregnant women, maternal parity, and
regular consumption of blood-booster tablets. Variables
that did not significantly affect anemia in pregnant
women (p>0.05) were the pregnant women's age,
education, occupation, income, culture of abstinence
from food, and ANC regularity.

The results of this study indicated that the knowledge of
pregnant women about anemia significantly affected
anemia in pregnant women (p=0.000). This was in line
with research conducted by Roni et al. (2020)%° that
there was a strong correlation between knowledge and
the incidence of anemia (p=0.021; r=0.781). Pregnant
women with low knowledge of the importance of iron in
pregnancy have problems with their nutritional intake
patterns and consumption of iron tablets, so they are at
risk for anemia.lt

The results of this study indicated that the age of
pregnant women had no significant effect on anemia in
pregnancy. This was not in line with the research
conducted by Astriana (2018), who studied the
incidence of anemia in pregnant women in terms of
their parity and age, and found that maternal age had an
effect on the incidence of anemia in pregnant women.*?
It was also not in line with a study by Amallia et al.
(2017), who studied the risk factors of anemia in
pregnant women, in which there was a relationship
between age and parity of pregnant women with the
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incidence of anemia in pregnant women and there was
no relationship between the level of education and work
with the incidence of anemia in pregnant women. In
this study, as many as 102 or 85.7% of pregnant women
were found not to have the risk of having anemia during
pregnancy. This indicated that maternal age did not
affect anemia in pregnant women.

The results of this study indicated that maternal parity
has a significant effect on anemia in pregnant women.
This was also found in a research conducted by
Anggraeni  (2018) on factors associated with the
incidence of anemia in pregnant women. She found that
parity affected anemia in pregnant women. It was also
revealed in a research conducted by Astriana (2018)
studying the incidence of anemia in pregnant women in
terms of parity and age. She found that parity affected
the incidence of anemia in pregnant women. Likewise,
according to Amallia et al. (2017), who studied the risk
factors of anemia in pregnant women, there was a
relationship between the age and parity with the
incidence of anemia in pregnant women and there was
no relationship between the level of education and work
with the incidence of anemia in pregnant women.

Parity is the number of pregnancies that produce a fetus
that can live outside the womb. The number of children
born greatly affects the health of the mother and the
children themselves. Women who often experience
pregnancy and childbirth are increasingly anemic
because of a lot of iron loss. This is because during
pregnancy a woman uses the iron reserves in her body.
The more often a woman gives birth, the greater the risk
of blood loss and the impact on decreasing Hb levels.
Each time a woman gives birth, the amount of iron lost
is estimated at 250 mg.4

Table 1. Bivariate analysis results of the effect of maternal factors of anemia in pregnant women

No Variables values
1. Characteristics of the pregnant women

a. Knowledge 0.000

b. Age 0.384

c. Parity 0.000
2. Socioeconomic factors of the pregnant women

a. Education 0.460

b. Occupation 0.234

c. Income 0.482
3. Culture of abstinence for pregnant women 0.465
4. ANC regularity 0.319
5. Blood-booster tablet regularity 0.007
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Parity of more than four can increase the frequency of
complications in pregnancy and childbirth, such as the
increased risk of fetal death in the womb and bleeding
before and after childbirth that can be fatal. because
women who have often given birth can result in damage
to blood vessels and uterine wall vascularization due to
past deliveries, resulting in insufficient blood flow to
the placenta, which ultimately can reduce its function
and affect the circulation of nutrients to the fetus.
Having a history of bleeding a lot can cause anemia in
subsequent pregnancies.t® In this case, the government
has attempted to reduce high parity by activating the
family planning program. Apart from that, to prevent
anemia for pregnant women, the government has
created a program to provide supplements to pregnant
women. The administration of iron tablets or
supplementation of blood-boosting tablets is an effort to
prevent anemia in pregnant women who are given as
many as 90 tablets consumed a day (60 mg elemental
iron and 0.25 mg folic acid) consecutively for at least 90
days during pregnancy.®

The results of this study indicated that the education of
pregnant women had no significant effect on anemia
during pregnancy. This was in line with a study by
Amallia et al. (2015) on the risk factors for anemia in
pregnant women, stating that there was no correlation
between education and anemia in pregnant women.2 In
contrast to other studies conducted by Purba et al.
(2018) analyzing the risk factors of anemia in pregnant
women, a significant relationship was found between
education and the incidence of anemia.’

Education is the process of changing behavior towards
maturity and the perfection of life. The level of
education of pregnant women also affects the
occurrence of anemia during pregnancy.! In this study,
it was found that pregnant women with a higher level of
education were 31.1%, indicating that education did not
affect anemia in pregnant women.

The results of this study indicated that the work of
pregnant women has no significant effect on the anemia
of pregnant women (p=0.234). This was in line with the
results of research by Amallia et al. (2017) who studied
the risk factors for anemia in pregnant women, where
there was a relationship between age and parity of
pregnant women and the incidence of anemia in
pregnant women and there was no relationship between
education and occupational level with the incidence of
anemia in pregnant women.2
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Pregnant women who work have challenges in keeping
the health condition of their pregnancy. Moreover,
working condition that takes time and energy may have
an impact on their physical and mental health. However,
pregnant women can still carry out their work activities
by maintaining physical condition so they are not tired
and able to avoid stress.! In this study, it was found that
most pregnant women who did not work reached 91.6%,
indicating that work did not affect anemia in pregnant
women.

The results of this study indicated that the income of
pregnant women had no significant effect on anemia in
pregnancy (p=0.482). However, a study by Purba et al.
(2017) found a significant relationship between income
and the incidence of anemia. A person's income is a
description of the family's economic position in the
society. Therefore, everyone who is involved in a
certain type of work, including work in the informal
sector or trade, may have a chance to increase their
income to meet the needs of their family to improve
their standard of living.2

The results of this study showed that the culture of
abstinence from food for pregnant women had no
significant effect on anemia in pregnancy, while Sunarti
et al. (2019) found that dietary restrictions were
associated with the incidence of anemia in pregnant
women.t® Many myths and false beliefs have developed
into a culture in the society about maternal intake during
pregnancy, such as the prohibition to eat fish during
pregnancy. This often causes problems for the health of
pregnant women and their fetuses. It also leads to the
risk of anemia in pregnant women. In this study, it was
found that the majority of pregnant women who did not
abstain from food reached 96.6%, which possibly
indicated that the culture of abstaining from food did
not affect anemia in pregnant women.

This study found that the regularity of ANC visits did
not significantly affect anemia in pregnant women. This
finding was different from the research conducted by
Roni et al. (2020) who found a strong correlation
between antenatal care visits and the incidence of
anemia in pregnant women.? The implementation of
ANC activities has an important role in enhancing the
health of mothers and children because ANC visits are
one of the main sources for mothers to obtain iron
tablets and their education about important nutritional
needs during pregnancy.?
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Table 2. Results of multivariate analysis on the effect of maternal factors of anemia on pregnancy

0,
No Variables B Wald Sig. OR Cl_95%
Lower Upper
1 Knowledge 1.747 10.075 0.002 5.740 1.951 16.884
2 Parity 3.246 20.822 0.000 25.699 6.373 103.634
3 BBT 1.357 4158 0.041 3.884 1.054 14.311

In this study, it was found that the majority of pregnant
women, reaching 86.6%, implemented regular ANC
visits. However, those pregnant women who did not
regularly consume blood-booster tablets were about
23.5%. This could be a contributing factor that the
regularity of ANC visits did not affect anemia in
pregnant women.

The results of this study indicated that the consumption
of blood-booster tablets had a significant effect on
anemia in pregnant women. A study by Putri Dwi
Anggraeni (2018) on the factors associated with the
incidence of anemia in pregnant women found that the
consumption of Fe tablets affected anemia in
pregnancy.2 Another study conducted by Purba et al.
(2017) found that there was a significant relationship
between the consumption of Fe tablets and the incidence
of anemia in pregnant mothers.t” Consumption of iron
tablets is very important for pregnant women to avoid
anemia. Pregnant women should consume at least 90 Fe
tablets during pregnancy because food intake is still
insufficient to meet their needs.?

The combined effect of maternal factors of
anemia on pregnancy

Table 1 shows that variables with p<0.25 are
knowledge, parity, occupation, and regularity of
consumption of blood-booster tablets, so these four
variables met the requirements for being subjected to
multivariate analysis. The results of the multivariate
logistic regression analysis on the combined effect of
maternal anemia factors on pregnancy are shown in
Table 2.

Table 2 shows that the variables of maternal knowledge
(p=0.002), maternal parity (p=0.000), and consumption
of blood supplement tablets have a significant effect on
anemia in pregnant women. The mother's parity variable
was the variable that had the highest influence on
anemia in pregnant women with the largest odds ratio of
25.699.

The results of this study indicated that the factors that
had a significant combined effect on anemia in pregnant
women were knowledge, maternal parity, and the
regularity of consuming blood-added tablets. The most
influential factor on anemia in pregnant women was
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maternal parity (OR=25.699), then the second one was
knowledge (OR=5.740) and the last was the regularity
of consumption of blood-booster tablets (OR=3.888).
Knowledge, maternal parity, and regularity of blood-
booster tablet consumption were proved to be the
independent variables of anemia in pregnancy, while
occupation served as a confounding variable. Rismawati
& Rohmatin  (2018), however, found that Fe
consumption had the highest influence on the incidence
of anemia in pregnancy.2?

Primiparous pregnant women do not have much
experience in meeting their nutritional needs during
pregnancy, especially if they also have a lack of
knowledge about anemia and non-compliance with the
consumption of blood-booster tablets. They will tend to
suffer from anemia. On the other hand, grand
multiparous pregnant women have the risk of suffering
from anemia due to frequent births, so they are more
often at risk of losing blood. It may also be aggravated
by the lack of knowledge about anemia and also non-
compliance with consuming blood-booster tablets
during pregnancy.

However, this study still had limitations. This was a
retrospective study, using secondary data. These
secondary data were those kept within the register books
where there might be errors in writing the data.

CONCLUSION

This study had disclosed that socio-economic variables,
culture of abstinence, and regular ANC visit did not
significantly affect anemia in pregnancy, while maternal
parity, knowledge, and regular consumption of blood-
booster tablets did significantly affect anemia in
pregnancy.
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Objective: To assess Neutrophil Lymphocyte Ratio (NLR) and Platelet
Lymphocyte Ratio (PLR) as independent prognostic markers in epithelial ovarian
cancer patients at RSUP H. Adam Malik Medan, Indonesia, considering the
disease's common occurrence and typically late-stage diagnosis with a poor
prognosis due to inflammatory processes implicated in malignancy mechanisms.
Materials and Methods: A comparative case-control study was conducted at the
Department of Obstetrics and Gynecology, RSUP H. Adam Malik Medan, from
December 2019 to February 2020. The study included 40 patients each diagnosed
with ovarian cysts and epithelial ovarian cancer. Bivariate analysis was conducted
using independent T-test for normally distributed data and the Mann-Whitney test
for non-normally distributed data. Significance was established at p <0.05.
Results: The median NLR in the ovarian cancer group was 2.45 (1.06 to 38.44)
and in the ovarian cysts group was 2.34 (1.44 to 3.78). Median PLR levels in
ovarian cancer were 12813.94 (3178.08 to 19040.0) and in ovarian cysts were
11138.15 (5026.18 to 22839.51). Statistical analysis revealed no significant
difference in NLR and PLR levels between ovarian cancer and ovarian cysts (p
>0.05).

Conclusion: NLR and PLR levels demonstrated no significant difference between
ovarian cancer and ovarian cyst patients at RSUP H. Adam Malik Medan,
Indonesia. However, NLR and PLR can still serve as valuable markers for
identifying malignant processes in patients suspected of malignancy.

How to cite: Dewi MS, Simanjuntak RY, Lintang LS, et al. Comparison of Neutrophil Lymphocyte Ratio and
Platelet Lymphocyte Ratio levels in ovarian cyst among epithelial ovarian cancer patients at RSUP H. Adam Malik
Medan, Indonesia. Majalah Obstetri & Ginekologi (Journal of Obstetrics & Gynecology Science). 2023;31(3):117-
122. doi: 10.20473/mog.V31132023.117-122.
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Neutrophil Lymphocyte Ratio (NLR) and Platelet Lymphocyte Ratio (PLR) have potential as independent

prognostic markers for ovarian cancer.

This research was to evaluate NLR and PLR levels in ovarian cysts with epithelial ovarian cancer patients at RSUP

H. Adam Malik Medan, Indonesia.
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INTRODUCTION

Ovarian cancer ranks 6™ and 10" among all cancers,
constituting the most prevalent malignancy with 13,310
(7.1%) new cases in 2018, as per GLOBOCAN data.l
The majority of diagnoses occur at advanced stages
(stages 3 and 4), yielding a discouraging 5-year survival
of 40%. Early detection significantly improves
prognosis, raising the 5-year survival rate to
approximately 90%.22

Inflammation and immunology intricately influence
cancer development and metastasis. The Neutrophil
Lymphocyte Ratio (NLR) and Platelet Lymphocyte
Ratio (PLR) serve as indicators of systemic and
immunological inflammation.# These parameters,
reflecting the systemic inflammatory response, emerge
as independent prognostic markers for adverse clinical
outcomes in ovarian cancer.>®

Williams et al. (2014) demonstrated that elevated NLR
levels correlate with advanced disease stages, moderate
to poor histological and pathological differentiation, and
an unfavorable prognosis.” Previous studies underscore
the diagnostic utility of NLR (2.25) and PLR (128.08)
in benign ovarian cysts, contrasting with NLR (3.54)
and PLR (198.87) values for ovarian cancer.?
Additionally, Miao et al. emphasized the association
between elevated NLR levels and more severe
progression-free survival (PFS).2 In a study by Chen et
al., the ovarian cancer group exhibited significantly
higher platelet counts and PLR compared to the
endometriosis group. Platelet count and PLR emerge as
valuable parameters for detecting ovarian cancer. These
findings collectively underscore the important role of
NLR and PLR in assessing ovarian cancer prognosis
and potential diagnostic applications.2%1!

In view of conflicting findings from various studies
regarding the Neutrophil Lymphocyte Ratio (NLR) and
Platelet Lymphocyte Ratio (PLR) in individuals with
ovarian cancer and ovarian cysts, correlations with
prognosis and disease trajectory have been subjects of
debate. Therefore, we attempted to investigate the NLR
and PLR cut-off values in ovarian cancer and ovarian
cyst patients. This study aimed to ascertain the potential
utility of these parameters as independent predictive
diagnostics for malignancies.

MATERIALS AND METHODS

This comparative case-control study, undertaken at the
Department of Obstetrics and Gynecology, RSUP H.
Adam Malik Medan, from December 2019 to February
2020, involved 40 patients diagnosed with ovarian cysts
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and epithelial ovarian cancer at the Department of
Gynecology-Oncology, RSUP H. Adam Malik Medan.

Inclusion  criteria  comprised  histopathologically
confirmed ovarian cyst patients with pertinent medical
records at RSUP H. Adam Malik Medan and
histopathologically confirmed epithelial ovarian cancer
patients with corresponding medical records at the same
institution. Exclusion criteria encompassed patients with
concurrent oncological diseases, those with coexisting
conditions such as heart valve disorders, viral
infections, autoimmune disorders, and blood disorders
potentially affecting neutrophil, lymphocyte, and
platelet values. Additionally, patients lacking routine
preoperative blood laboratory data and complete
operating reports, as well as those with concurrent
gynecological diseases, were excluded.

Histopathological data from ovarian cysts and epithelial
ovarian cancer patients were retrieved from anatomic
pathology records. Anthropometric details, including
height and weight, were extracted from medical records.
Complete blood count, patient age, parity history,
Neutrophil Lymphocyte Ratio (NLR), and Platelet
Lymphocyte Ratio (PLR) data were collected from the
medical records. Ethical approval for this study was
obtained from the Health Research Ethics Committee of
the Faculty of Medicine, Universitas Sumatera Utara,
Indonesia.

Statistical analysis

Univariate and multivariate statistical analyses were
conducted to evaluate the frequency distribution of
study sample characteristics, including age, parity,
neutrophils,  platelets, and lymphocytes. The
Kolmogorov-Smirnov normality test was employed to
assess the normality of data distribution. Bivariate
analysis utilized the independent T-test for normally
distributed data and the Mann-Whitney test for non-
normally distributed data. A significance level of <0.05
was applied to all results, which were presented in
tabulated format.

RESULTS AND DISCUSSION

Among patients with ovarian cancer, 31 patients
(77.5%) aged 18-49 years, and 9 patients (22.5%) were
50 years old. Regarding patients with ovarian cysts, 29
patients (72.5%) aged 18-49 years, 10 patients (25.0%)
were 50 years old, and 1 individual (2.5%) aged <18
years. In terms of menopausal status, the majority of the
patients not in menopause experienced ovarian cancer,
with 33 patients (82.5%) and 34 patients (84.6%) in
each respective group.
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Table 1. Research patient characteristics

Characteristics Ovarian cancer Ovarian cyst p value
Age (years old) <18 0 0.0% 1 2.5%
18-49 31 77.5% 29 72.5% 0.571
>50 9 22.5% 10 25.0%
Menopause Status  Yes 7 17.5% 6 15.4% 0800
No 33 82.5% 34 84.6% '
Parity Primiparous 5 12.5% 8 20.5%
Secundi-Multiparous 14 35.0% 8 20.5% 0.300
Grand multiparous 21 52.5% 24 59.0%

Table 2. Differences in mean levels of NLR and PLR in ovarian cancer and ovarian cysts patients

Mean SD Median Min Max P value*
NLR Ovarian Cancer 5.27 8.39 2.45 1.06 38.44 0.351
Ovarian Cyst 2.38 0.48 2.34 1.44 3.78
PLR  Ovarian Cancer 20881.74 31973.82 12813.94  3178.08 190400.0 0.285
Ovarian Cyst 11894.29 4814.34  11138.15 5026.18 22839.51

* Mann Whitney Test

In terms of parity, 21 patients (52.5%) with ovarian
cancer were grand multiparous, while in the ovarian
cysts group, 24 patients (59.0%) had a history of grand
multiparity. No significant differences were observed in
age, menopausal status, or parity between patients with
ovarian cancer and those with ovarian cysts (p >0.05).

The median NLR in the ovarian cancer group was 2.45
(1.06 — 38.44), and in the ovarian cysts group, it was
2.34 (1.44 — 3.78). The median PLR in the ovarian
cancer group was 12813.94 (3178.08 — 19040.0), and in
the ovarian cysts group, it was 11138.15 (5026.18 —
22839.51). Statistical analysis revealed no significant
differences in NLR and PLR levels between patients
with ovarian cancer and those with ovarian cysts (p
>0.05).

Regarding age distribution, patients with ovarian cancer
were predominantly aged 18-49 years (77.5%), followed
by those aged 50 years (22.5%). Similarly, the ovarian
cysts group was dominated by patients aged 18-49 years
(72.5%), with 2.5% aged <18 years and 25.0% aged 50
years. The analysis indicated no significant differences
in age distribution between the ovarian cancer and
ovarian cysts groups, different from the results of
previous studies. For example, Nurlailiyani's research
reported that from 82 ovarian cancer patients, only 1.2%
of the patients aged <20 years, followed by 12.2% aged
20-34 years, 37.8% aged 35-50 years, and the largest
age group (48.8%) comprised individuals over 50 years.
The mean age at diagnosis for women with ovarian
cancer was 63 years, highlighting age as a major risk
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and prognosis factor, with worse outcomes in elderly
patients.2

In this research, it was also found that 33 (82.5%)
patients with ovarian cancer had not experienced
menopause, and ovarian cyst patients who have not
experienced menopause were as many as 34 people
(84.6%). Each year, over 23,000 cases of epithelial
ovarian cancer are reported in the United States, with a
median age at diagnosis being 63 years old.X2 Although
post-menopausal women account for more than two-
thirds of ovarian cancer incidences, the majority of
established risk factors arise predominantly when
women are in their twenties or thirties. According to one
study, menopausal age is negatively connected to the
development of ovarian cancer. These studies suggest
that menopause at a later age is associated with an
increased risk of ovarian cancer.X

The majority of postmenopausal ovarian cancer patients
are between the ages of 60 and 64 worldwide; with the
median age upon diagnosis in developed countries is 63
years old. According to the research by Shen et al, 38%
of women diagnosed with epithelial ovarian cancer and
76% of women diagnosed with borderline epithelial
ovarian cancer were diagnosed before menopause,
implying that the age at diagnosis of ovarian cancer in
Chinese (Asian) women is younger than in Caucasians.
Therefore, it is crucial to study if Asian women's
younger age at diagnosis could explain their poor
clinical prognosis.t>-%”
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Tumor-associated inflammation is thought to have a key
role in carcinogenesis and tumor progression. In clinical
practice, assessing tumor inflammatory response is
simpler and less expensive. The immune system's
function in disease remission or progression has been
studied, and hematological markers such as leukocytes
have been postulated as diagnostic and prognostic
criteria in a variety of malignancies. The NLR has been
suggested as simple index of systemic inflammatory
response in patients with cancer. NLR and PLR are
considered as predictive factors in survival of ovarian
cancer patients. In addition, preoperative NLR and PLR
can help differentiate malignant ovarian masses from
benign ovarian masses.'®

In this research, mean NLR value for ovarian cancer
group was 5.27, the median was 2.45 and SD was 8.39
and mean NLR value for ovarian cysts group was 2.38,
median was 2.34 and SD was 0.48. The statistical test
result showed the p value of this comparison was 0.351.
Based on this result, NLR levels did not differ
statistically between ovarian cancer and ovarian cyst
patients (p >0.05).

In this research, mean PLR value for ovarian cancer
group was 20881.74, the median was 12813.94 and SD
was 31973.82 compared to Mean PLR value for ovarian
cysts group was 11894.29, median was 11138.15 and
SD was 4814.34. The statistical test results result
showed the p value of this comparison was 0.285. Based
on this result, there was no statistically significant
difference in PLR levels between ovarian cancer
patients and ovarian cysts patients (p >0.05).

In this study, we analyzed the calculation of NLR and
PLR as markers of inflammation in epithelial ovarian
cancer and ovarian cysts patients. Statistical studies on
each level of NLR and PLR revealed no statistically
significant correlation between NLR and PLR levels
and the prevalence of epithelial ovarian cancer and
ovarian cysts (p >0.05). However, mean and median
NLR values of subjects with ovarian cancer had higher
values (5.27 and 2.45) than subjects with ovarian cysts
which could have clinical significance (2.38 and 2.34).

However, this was not in accordance with the study
conducted by Yildirim (2015).2 It was found that
individuals with ovarian cancer had significantly
elevated NLR and PLR levels (p <0.05 and p <0.001).
According to a multivariate analysis, greater NLR and
PLR levels predicted ovarian cancer at a cut-off value of
3.35, with 55% sensitivity and 81% specificity for NLR
(95% CI: 0.544-0.752, p <0.05) and cut-off value of
572.9, with 100% sensitivity and 0.38% specificity for
PLR (95% ClI: 0.192-0.381, p=0.001). According to the
findings of the study, preoperative NLR and PLR
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readings could detect ovarian cancer in patients with
adnexal masses.®

In another study, 316 patients with benign adnexal
masses and 253 patients with malignant adnexal masses
underwent surgical treatment. Contrary to our findings,
this study revealed higher values of NLR, PLR,
neutrophil count, CA-125, and platelets in malignant
cases compared to benign cases (p <0.01). These
elevated biomarker values suggest potential use in
early-stage detection of ovarian malignancy, thereby
enhancing treatment options and improving survival
rates.22 While our study did not observe a significant
difference in PLR values between ovarian cancer and
ovarian cyst patients, the overall PLR values for ovarian
cancer were higher than those for ovarian cysts patients.

Nevertheless, this study was not without limitations.
The case-control design within a retrospective
framework posed challenges in determining external
variables due to technical constraints and insufficient
information on numerous risk factors. Additionally, the
single-center nature of this study, conducted at RSUP H.
Adam Malik Medan, a national referral hospital,
introduced variations in patient characteristics,
including undetected comorbidities upon admission.
Statistical associations between mean NLR and PLR
levels in ovarian cancer and ovarian cyst patients could
not be conclusively established due to limited sample
size, research factors, and the relatively short study
duration.?2 Despite these limitations, the significance of
this study lies in being the first to explore differences in
mean NLR and PLR levels between patients with
epithelial ovarian cancer and ovarian cysts, providing a
foundational basis for future investigations.

CONCLUSION

While no statistical difference was found in Neutrophil
Lymphocyte Ratio (NLR) and Platelet Lymphocyte
Ratio (PLR) levels between ovarian cancer and ovarian
cyst patients at RSUP H. Adam Malik Medan,
Indonesia, the persistent correlation of NLR and PLR
with inflammatory process in malignancy mechanisms
highlights their clinical relevance. The absence of
statistical difference does not deny the benefit of NLR
and PLR levels in suspected malignancy cases. Future
studies should prioritize larger, more homogenous
samples for enhanced outcomes and deeper insights into
the clinical implications of NLR and PLR in ovarian
pathologies.
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Objective: To determine the incidence of radiation proctitis in cervical cancer
patients after radiation at Dr. Kariadi Hospital, Semarang, Indonesia.

Materials and Methods: A descriptive analytic study on 356 cervical cancer
patients who received radiation therapy at Dr. Kariadi Hospital Semarang from
January 2017 to December 2018 who met the inclusion criteria. Factors assessed
included age, BMI, hematologic, stage, histopathology, history of radical
hysterectomy surgery and duration of radiation. Cervical cancer staging was
assessed using FIGO 2018. Statistical analysis was performed using Mann
Whitney with a significant value of p <0.05.

Results: From the Chi-square analysis, the relationship between radiation period
(less than 56 days and more than 56 days) (p=0.164), the relationship between
age >45 and the incidence of proctitis (p=0.208), BMI >25 and the incidence of
proctitis (p=0.838), Hb <10 with the incidence of proctitis (p=0.492), parity <1
with the incidence of proctitis (p=0.137), the relationship between the
histopathological examination results with the incidence of proctitis (p=0.253),
and stage level with the incidence of proctitis (p=0.226) were not significant. The
highest incidence of proctitis occurred in stage 3B of the cervical cancer patients
(14.5%).

Conclusion: The prevalence of proctitis in cervical cancer patients for the period
2017-2018 was 15.4%. Age, histopathological appearance, stage, history of
anemia, history of radical surgery and appearance of symptoms after surgery with
symptoms of proctitis did not show a significant relationship.

How to cite: Iskandar M, Cahyono K, Faizal TR, et al. Incidence of radiation proctitis in cervical cancer receiving
radiation therapy at Dr. Kariadi Hospital, Semarang, Indonesia. Majalah Obstetri & Ginekologi (Journal of Obstetrics
& Gynecology Science). 2023;31(3):123-128. doi: 10.20473/mog.V31132023.123-128.

Highlights:

1. Radiation proctitis is a post-rad
being of patients.

iotherapy concern, urging research to reduce its occurrence and improve the well-

2. Radiotherapy is the primary treatment for advanced cervical cancer, offering hope and preserving quality of life for

patients.
INTRODUCTION Indonesia. In Indonesia, in 2020, there were 213,546
new cancer cases out of 135 million women. Data from
Cervical cancer is an important problem for women, Globocan 2020 explains that the mortality rate for
especially in developing countries. Cervical cancer is cervical cancer in Indonesia reaches 21,003 (9%) of the
known as the number one killer disease for women in entire population.t
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The etiology of cervical cancer is infection with
oncogenic HPV subtypes (subtypes 16 and 18). Several
factors that can increase the risk of cervical cancer
include sexual activity at a young age, sexual activity
with multiple partners, smoking, multiparity, sexually
transmitted diseases, and immunosuppressant states.2

Cervical cancer treatment involves surgery (e.g.,
cervical conization or radical hysterectomy) and non-
operative approaches like chemotherapy and radiation.
Selection of treatment depends on the International
Federation of Gynecology and Obstetrics (FIGO) stage.
Patients in stage IAl typically undergoes cervical
conization, while those in IB1, IB2, 1IAl, and IIA2
receive radical hysterectomy with pelvic lympha-
denectomy, occasionally followed by postoperative
radiation or chemoradiation. Patients in stages I1B-111B
generally undergo chemoradiation or radiation, while
those in stages IVA-IVB may receive palliative chemo-
radiation or palliative radiation based on individual
circumstances.>?

However, radiation therapy can cause several
complications, including radiation proctitis. Radiation
with a dose of more than 20 Gy can cause a decrease in
ovarian follicular volume and activity so that it can lead
to permanent infertility and ovarian dysfunction,
ovarian stenosis, and cystitis. Previous studies have
shown that the most common complications of
radiotherapy for cervical cancer are rectal complic-
ations. This was possible because almost all patients
were treated with Cobalt-60, with opposing AP/PA
planes and subsequent low-dose brachytherapy
involving the risk of underpacking (especially the
posterior vagina) and displacement of the applicator due
to the long treatment time.”2 There are several factors
that influence the occurrence of radiation proctitis after
radiotherapy in cervical cancer, including high doses
radiation that can cause damage to cancer cells and one
of the most commonly affected is the rectum and the
most common is radiation proctitis.2.° The objective of
this study was to determine the incidence of radiation
proctitis in cervical cancer patients after radiation at Dr.
Kariadi Hospital, Semarang, Indonesia.

MATERIALS AND METHODS

This was a descriptive analytic study with analytical
work on 356 cervical cancer patients who received
radiation therapy at Dr. Kariadi Hospital Semarang from
January 2017 - December 2018 who met the inclusion
criteria. The inclusion criteria included being diagnosed
with cervical cancer based on histopathological
examination and internal examination, having been
diagnosed as a patient with cervical cancer based on
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vaginal touch examination, having completed 25 times
external rays and three times inner rays or according to
the full radiation dose (after complete radiation) and
there were no complaints of blood stools
(haematochezia) after complete radiation which had
been confirmed by colonoscopy examination. The
exclusion criteria were cervical cancer patients who did
not receive radiation therapy, cervical cancer patients
who received radiation therapy but not complete,
patients who were not examined at the time of definitive
therapy, patients who died, and patients with incomplete
data.

Factors assessed included age, BMI, hematologic, stage,
histopathology, history of radical hysterectomy surgery
and duration of radiation. Cervical cancer staging was
assessed using FIGO 2018.
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Figure 1. Cervical cancer staging based on FIGO 2018.2

Univariate analysis was carried out to see the
characteristics. Bivariate analysis was performed to see
the relationship between characteristic factors and the
incidence of radiation proctitis. Data processing and
analysis used SPSS program for computer. The value
was considered significant if p <0.05.

RESULTS AND DISCUSSION

From the data collection of cervical cancer patients who
searched for treatment at Dr. Kariadi Hospital Semarang
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in 2017 and 2018, there were a total of 1274 patients.
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Table 1. Characteristics and results of research data

From these 1274 patients, only 356 patients met the analysis
inclusion and exclusion criteria in this study. The
characteristics and results of the research data analysis lNO — Variables 356“(%())% “5"396;';‘—'05? p
. atients’ age b .7310.
are shown in Table 1. 2 Histopathological type 0.827
Epidermoid Ca 166 (46.6%)
H H H H Cervical Adeno Ca 44 (12.4%)
Bivariate test betvv_een mean age, h_|stopatholog!cal Corvical Adeno Squamous Cell Ca 139 (30%)
appearance, stage, history of anemia, history of radical Small Cell Cervical Ca 3(0,8%)
surgery and appearance of symptoms after surgery with - gt'eaf Cell Cervical Ca 4 (1.1%) e
symptoms of proctitis did not show a significant Stoge 1B 7 %) '
relationship (p >0.05). Stage 2 A 4 (1.1%)
Stage 2 B 63 (17.7%)
) . ) ) Stage 3 A 2 (6%)
From the Chi-square analysis, the relationship between Stage 3 B 269 (75.6%)
radiation period of less than 56 days and more than 56 Stage 4 A 3(0,8%)
. . Stage 4 B 8 (2.2%)
days showed p=0.164, the relationship between age 45 7 History of Anemia 0632
and the incidence of proctitis (p=0.208), BMI 25 and the Anemia 55 (15.44%)
L L. _ . No Anemia 301 (84.55¢9
incidence of proctitis (p=0.838), Hb <10 with the 5 Average parity 06a2
incidence of proctitis (p=0.492), parity <1 with the 0 10 (2.8%)
incidence of proctitis (p=0.137) and the relationship ; 1?28-29‘;/3)0)
between the results of histopathological examination 3 102 (28.7%)
and proctitis incidence (p=0.253) all were not ‘51 5266((175-3703/0))
significant. . 10 (2.8%)
7 4 (1.1%)
. . 8 5 (1.4%)
From these results, none of the 7 patients in the small 5 Previ - 2
. ) revious radical operation 0.226
cell and clear cell groups had proctitis. Results of Chi- Yes 11 (15.4%)
square test of operated cervical cancer patients revealed , QO — 345 (84.6%)
. . . . age I It
p=0.799, while stage level with incidence of proctitis Ve 55 (15.4%)
had p=0.226. Of the 356 patients included in this study, No _ _ 301 (84.6%)
the highest incidence of proctitis occurred in stage 3B 8 SDg‘;a;'y‘;” of radiation 61 (17.13%) 0699
cervical cancer patients, comprising 39 patients >56 days 295 (82.8%)
(14.5%)_ 9  Body mass index 356 (100%) 22.29 + (4.53) 0.24
Table 2. The relationship of independent variables with the incidence of proctitis
. Dependent variables (Proctitis) Significance
Independent variables Yes No (X2)
Duration of <56 8 53 0.164
Therapy (days) >56 47 248 '
Age >45 50 254
<45 5 47 0.208
BMI >25 12 62
<25 43 239 0838
Hb <10 25 152
>10 30 149 0492
Parity <1 9 29
>1 46 272 0.137
Histopathology Epidermoids and cervical adeno ca 47 294
0.253
Small cell and clear cell 0 7
Operation Yes 2 9
No 53 292 0.799
Stages Stage 1B 0 7
Stage 2A 2 2
Stage 2B 12 51
Stage 3A 1 1 0.226
Stage 3B 39 230
Stage 4A 0 3
Stage 4B 1 7
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In this study, 918 (72%) data could not be included in
the study because the data were incomplete. The
analysis was made only to 28% of all existing patients.
Besides, in daily life not all patients who came with
complaints of haematochezia and melena underwent
colonoscopy.

In patients with early-stage cervical cancer, surgery is
performed and then the radicality of the operation and
the results of anatomic pathology are assessed or
adjuvant therapy is given in the form of radiation or a
combination of chemoradiation if necessary.
Meanwhile, for advanced cervical cancer, chemo-
radiation is performed, the external radiation and
intracavitary radiation/brachytherapy. The dose of
external radiation or External Beam Radiotherapy
(EBRT) is given in the range of 40-60 Gy, with
fractional administration at a dose of 1.8 — 2 Gy per day.
For the administration of brachytherapy, 7 Gy per
administration was used.112

At Dr. Kariadi Hospital, Semarang, Indonesia, brachy-
therapy is given 3 times with a dose of 7 Gy each with
an interval of 1 week. While external radiation was
given 2 Gy every day for 5 times every week. Several
devices are used for radiation therapy. The advantages
of 3D and IMRT are that targets and organs at risk can
be determined more precisely, because radiation
planning is done with a CT simulator. Whereas, if we
use 2D tool, the simulator uses bone landmarks, so that
targets and risk organs are determined from existing
imaging results or determined from general anatomical
locations.

From the results of this study, the minimum age was 30
years, and the highest age was 98 years. In a study by
Soebagyo (1992), it was found that the 41-45 year-age
group mostly underwent radiation therapy, where 32.1%
received external radiation and 23.2% received radium.
In a study by Widaya and Mirza (2012), the average age
of patients with stage 11B - I1IB was 48 years, while the
average age of cervical cancer patients who experienced
recurrency was 51.49.2 From this study, it can be seen
that there was a shift in the average age, where in 1992
the average age of cervical cancer was 40.5 and the
average age in 2021 was found to increase to 48 years
and in this study it was 53 years. This can be used as an
evaluation that the age shift is increasing, and it is
assumed that there is an increase in life expectancy and
problems with early detection.

According to Juergen et al. (2003), Hb level during
radiotherapy is the strongest prognostic factor to
describe local control and life expectancy.t®
Meanwhile, according to Pablo et al. (2016), anemia
and examination of IHC, Growth-1 and HK-Il will
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describe the response to therapy and are associated with
low life expectancy.t®

In this study, the mean Hb level was 10.13 (SD 4.20).
At Dr. Kariadi Hospital, the Hb standard used was 10.
This study only observed the effect of radiation on the
incidence of anaemia, instead of the success of therapy
and the survival of the cervical cancer patients. In
previous research in 1992, most clinical stages were in
stage 11B, where the external radiation group was 55.4%
and the radium group was 44.8%, while those in stage
IB was quite a lot, as much as 16.1% and 25.6%. Those
in stage IlA were as much as 5.35% and 12.8%. For
stage Ill the percentages were 17.9% and 16.8%. For
stage 1V, it was 5.35% and 0% (p <0.01).1

Meanwhile, in a study at Dr. Kariadi Hospital (2012),
there was a shift in the number of cervical cancer
patients where most of the patients (76.2%) was in stage
I1IB. In this study, the most stages were in stage I11B, as
many as 269 patients (75.6%). Interestingly, the study in
1992 found many patients in stage IB (16.1%), while
this study obtained those in stage 1B as much as 2% (7
cases).t®

In this study, the most common histopathological type
was squamous type, which was found in 166 cases
(46.6%), not much different from adenosquamous type
of 139 cases (39%). There was no significant
relationship between the type of histopathology with the
incidence of radiation proctitis.

In general, this type of histopathology is associated with
the success rate of therapy. At Dr. Kariadi Hospital in
2012 there were 61.4% of resident cases with normal
BMI status.t® In this study, the mean BMI of 22.29 was
still classified as normal. If we observed the body mass
index only, there would be no shift for 3 decades in
cervical cancer patients managed at Dr. Kariadi
Hospital. In a study at the hospital in 2012 it was found
that there was a significant relationship between
radiation duration and anemia, where anemia increased
the incidence of recurrent uterine cervical cancer. From
this study, there was no significant relationship between
the incidence of proctitis and BMI.2

A study showed that the recommended duration of
radiotherapy is in a maximum of 55 days,'® while other
studies found no significant difference in life
expectancy for total radiation less than 8 weeks and
more than 8 weeks, and the lengthening of the total
duration of radiation is a prognostic factor for poor
outcomes in cervical cancer patients, where the ideal
duration limit is less than 56 days. &1’
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In this research, only 17.13% (61 patients) received
radiotherapy for less than 56 days. When examining the
association, the duration of radiation showed a
statistically  non-significant correlation with the
occurrence of radiation proctitis. Further investigation is
needed to explore the relationship between radiation
duration and proctitis incidence in this study, while the
proctitis rate was 15.4% when the radiation period
exceeded 56 days.

Radiation proctitis is a condition in the gastrointestinal
tract caused by the radiation process in the management
of cervical cancer, characterized by the presence of
haematochezia and or melena.  Colonoscopy
examination is required to determine the presence of
proctitis, indicated by hyperaemic and telangiectatic
surfaces of the digestive tract found.18°

The radiation tolerance dose from the gastrointestinal
tract, large intestine and rectum is 60-80 Gy. The
pathogenesis of radiation proctitis is not known with
certainty. Initially there will be mucosal injury
accompanied by slow growth and tissue remodelling
and then ischemia occurs. Intestinal crypt damage
cannot be replaced by surface epithelial cells which are
expected to produce involution crypts, resulting in
mucosal injury and in the lamina propria of the
intestine, an inflammatory reaction occurs which will
involve T lymphocytes, macrophages, and neutrophils.
Furthermore, there will be degradation of the sub-
mucosa, so that there will be interference with the
formation of enzymes and reactive oxygen metabolites.
After the radiation is complete, regeneration will occur
so that the mucosa is filled again.2>2

This study had several limitations, where the data
collection system was obtained from incomplete and
inconsistent medical records. In addition, there were
patients whose management of radiation proctitis due to
cervical cancer was not one-way. Data on the type of
equipment used for radiation was not included, so that
this study only observed the prevalence. Finally, there
was no standard management of radiation proctitis
cases, with the result that not all patients with
complaints of melena or hematoschizia were confirmed
with colonoscopy or endoscopy.

CONCLUSION

The prevalence of proctitis in cervical cancer patients
for the period 2017-2018 was 15.4%. Patients’ age,
histopathological appearance, stage, history of anemia,
history of radical surgery and symptoms of proctitis did
not show a significant relationship. The continuation of
this research would improve cervical cancer manage-
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ment services and can better understand the effects of
radiation on healthy organs, especially the gastro-
intestinal tract. Many cases of radiation proctitis cases
marked by the presence of hematoschizia by
colonoscopy examination will become a problem in the
management of post-radiation cervical cancer. The
onset of hematoschizia is only the beginning of the
occurrence of radiation proctitis  which  will
subsequently become more severe to illeus and even
rectovaginal fistula. The clinical occurrence of this
radiation proctitis must be able to be diagnosed in the
early stages and the causative factors should have been
recognized inherent from the source of the output of
radiotherapy devices. The presence of complaints of
abdominal pain, diarrhea, haematochezia, and melena
should be followed up with a colonoscopy or
endoscopy, so that the side effects of radiation, the
radiation proctitis, can be identified.
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Materials and Methods: This review used several databases, the PubMed, Wiley
Online Library, and ScienceDirect to search open access original and review
articles in English related to stem cells, obstetrics, and gynecology in the last 10
years. The results were analyzed qualitatively.

Results: Out of 1,016 records identified through database searching, fifteen
articles were eligible for review. Several articles reported the role of stem cells in
endometrium repair. Stem cell can also increase endometrial thickness and
increase the likelihood of pregnancy. In the field of gynecology, stem cells can be
used as potential treatment for stress urinary incontinence and anal incontinence.
Despite of all those abilities, stem cells might have errors, such as chromosomal
abnormalities, epigenetic and genetic defect, which could potentially turn the
stem cells into tumor initiating cells (TICs), thus can contribute to ectopic growth
of endometrium (endometriosis), leiomyoma, leiomyosarcomas, and adeno-
myosis.

Conclusion: Stem cell technology has various roles in the field of obstetrics and
gynecology, including fertility study as well as tissue damage repair. However,
in-depth research to ensure the safety profile of stem cells technology use in
human is necessary.

How to cite: Mirani P, Legiran, Kesty C, et al. The role of stem cells in obstetrics and gynecology: A systematic
review. Majalah Obstetri & Ginekologi (Journal of Obstetrics & Gynecology Science). 2023;31(3):129-138. doi:
10.20473/mog.V31132023.129-138.

Highlights:

1. Stem cell technology has various roles in the field of obstetrics and gynecology, including fertility study as well as

tissue damage repair.

2. Safety profile of stem cells technology use in human still need to be assessed.
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INTRODUCTION

Stem cells are a type of undifferentiated cell that can
multiply indefinitely (self-renewal), starting from a
single cell (clonal), and differentiate into a variety of
cells and organs (potent).22 Stem cells are unique to a
particular variety of cell or tissue because they have not
yet formed specific structures or proteins.® Stem cells
have the capacity to differentiate while still having the
capacity for self-replication and keeping the properties
of progenitor cells. A cell is referred to as totipotent if it
has the ability to split and develop into any embryonic
cell as well as any extraembryonic cell, according to the
spectrum of cell potential. For instance, a totipotent cell
in human growth develops from an embryo, which is
also a totipotent cell. With fertilization, the zygote
splits, and the identical daughter cells maintain their
totipotency up until the blastocyst is created. The bulk
of the cell starts to divide at this point, and the cells that
follow are categorized as pluripotent cells.4

Stem cells derived from the ever-increasing requirement
to replace or regenerate damaged tissue caused by age-
associated or degenerative conditions, trauma, tumors,
and birth defects. Reconstructing damaged tissues with
differentiated cells collected from biopsy, expanded in
vitro, and implanted on artificial and/or natural scaffolds
is the primary choice in regenerative therapy. The
differentiated cells have the appropriate phenotype to
carry out the desired biological functions. In spite of
that, its use for tissue engineering is frequently
constrained by the small number of harvested cells as
well as their low proliferative capacity in vitro.
Following this, advanced regenerative therapies
concentrate on stem cells can be used for direct
application to injured sites for tissue engineering, using
appropriate scaffolds to transport these cells.®

Embryonic stem cells (ESCs) as well as tissue-derived
(somatic) stem cells are the two principal cell types
based on origin. Further classifications of tissue-derived
stem cells include fetal stem cells, adult stem cells, as
well as induced pluripotent stem cells.%87

In obstetrics and gynecology, stem cell research has
been conducted under various conditions. The treatment
of pelvic floor prolapse, stress urinary incontinence, as
well as vaginal and uterine reconstruction are these
conditions. Other research has examined stem cell
therapy for primary ovarian insufficiency.®¢ In addition,
there are studies utilizing stem cell therapy to treat
endometrial disorders such as endometrial atrophy and
Asherman's syndrome.l®! The outcomes of these
diverse studies vary; some are fruitful and promising,
while others are inconclusive.l2 Therefore, this review
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aimed to find evidence regarding the role of stem cells
in obstetrics and gynecology.

MATERIALS AND METHODS

This review used the help of several databases, the
PubMed, Wiley Online Library, and ScienceDirect
(Table 1). Articles search were carried out in the mid-
March to early April 2023. Inclusion criteria consisted
of all articles in English, both research and review,
related to the topic of the review (stem cell and
obstetrics and gynecology), and open access. The
exclusion criteria were unrelated research and results,
incomplete data, and articles in languages other than
English. The articles included in this research wre those
from the last 10 years.

The basic characteristics of the research are displayed in
a tabular form (Table 2). Review and extraction of the
contents of the article are presented in the form of a
narrative and presented in the discussion section.

The articles included in this review had been guaranteed
for quality. Each article had been confirmed and
reviewed in the journal with the help of Scimago
Journal Rankings. Each article was then assessed for
validity with the help of the NIH Quality Assessment
Tool. In searching for articles and assessing them, the
authors avoided bias that could be caused by authors,
affiliations, sponsors, regions, and journals, thus the
focus was on the articles’ quality.

RESULTS AND DISCUSSION

From the search conducted, a total of 1,016 articles
were included in this review. After that, deduplication
was carried out, and 64 duplicate articles were obtained.
After further screening, 21 articles were found that
matched the research inclusion criteria. After reading
the full text to see if the contents of the articles obtained
were appropriate and included in the review, there were
15 articles that matched the topic of the review, so 6
articles were excluded.

The reasons for article exclusion were: it was not in
accordance with the purpose of this review (n=5), and
one was an editorial article. The article search flowchart
for this review is shown in Figure 1. Of the 15 studies
obtained, there were eleven review articles, two
research articles, one prospective article study, and one
experimental article.
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Table 1. Search queries of this literature review

Databases Search queries Hits
PubMed ("Stem Cell") AND ("Obstetric*) and 154
(“Stem Cell”) AND (“Gynecology”)
Wiley Online Library (Stem cell AND Obstetrics) and (Stem 852
cell AND Gynecology)
ScienceDirect Stem cell, Obstetrics, Gynecology 10

- Records identified through database
= searching
" (n=1.016)
(3]
= * PubMed (n = 154)
= *  Wiley Online Library (n = 852)
-g * ScienceDirect (n = 10)
—
Records after duplicates removed
%" (n=952)
=
[
5]
S
75} Records screened Records excluded
(n=952) (n=931)
£ .
= Full-text articles Full-text articles excluded
:ED assessed for eligibility (n=6)
5 =) * Not related to the research
objectives (n=15)
+ Editorial (n=1)
ﬁ . - -
= Studies included in
= qualitative synthesis
=2 (n=15)
—
Figure 1. Flow diagram of article selection
Table 2. Study characteristics and findings
First Author Titles Types Findings
(Years)
Lane FL “Stem cells in gynecology” Review article e Mesenchymal and muscle-derived stem cells used in urinary and
(2012)8 anal incontinence treatment to engraft after transplantation. It also
has bulking effect, elicit trophic effect on the host, and can
modulate inflammation, which improve histological, functional, and
clinical outcomes.

e Existing data support the potency of stem cell transplantation for
pelvic floor disorder treatment, fistula repair, graft material
improvement, as well as vaginal tissue engineering.

Hanna CB “Ovarian germline stem cells:  Review article e There is evidence that germline stem cells (GSCs) can self-renew
(2014)% An unlimited source of and survive in oocyte development.
oocytes?”
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Mutlu L (2015)%

“The Endometrium as a
Source of Mesenchymal Stem
Cells for Regenerative
Medicine”

Review article

The endometrium can be a source of non-embryonic stem cells with
remarkable differentiation capacity.

Endometrium-derived stem cells are capable of differentiating into
neuronal phenotypes (dopamine producing cells, oligodendrocyte-
like cells, cholinergic neuron-like cells), megakaryocyte-like cells,
cardiomyocyte-like cells, urothelial cells, insulin producing cells,
and other mesenchymal cell types.

Dziadosz M “Human amniotic fluid: A Review article Amniotic fluid stem cells easy retrieval, high proliferation rate,

(2016)* source of stem cells for differentiation potential into all embryonic germ cell layers and
possible therapeutic use” stability of both genetics and phenotype.

Edessy M “Autologous Stem Cells Prospective study Stem cell therapy and transplantation in premature ovarian failure

(2016)8 Therapy, The First Baby of (POF) is a good procedure in hope of a healthy pregnancy and
Idiopathic Premature Ovarian baby, and showed good clinical, histopathology, and
Failure” immunohistochemical outcome.

James JL “Stem Cells and Pregnancy Review article Stem cells are being used for early pregnancy disorder (infertility

(2016)~ Disorders: From Pathological problem, Asherman’s syndrome).
Mechanism to Therapeutic Stem cell treatment appears most promising in placental
Horizons” pathologies such as placental infarction, chronic villitis, and FGR.

Hamid AA “Highly potent stem cells Review article Amniotic fluid derived stem cells have high differentiation

(2017)%8 from full-term amniotic fluid: potential, rapid expansion, and low immunogenic properties, and
A realistic perspective” have multiple possible application including neural, cardiac, lung

epithelial, kidney, bone, and cartilage regeneration.
Mohamed SA “Human Mesenchymal Stem Research article Intraovarian administered bone marrow mesenchymal stem cells
(2017)2 Cells Partially (BMSCs) are able to restore ovarian hormone production and

Reverse Infertility in
Chemotherapy-Induced
Ovarian Failure”

reactivate folliculogenesis in chemotherapy-induced ovarian failure
mouse model.

Azizi R (2018)1°

“Stem cell therapy in
Asherman’s syndrome and
thin endometrium: Stem cell-
based therapy”

Review article

Transplantation of different stem cells with a diverse source in the
endometrial zone can reduce fibrotic area. It also resulted in
increased number of glands, angiogenesis stimulation, endometrium
thickness enhancement, better formed tissue construction, as well as
increased pregnancy rate.

He Y (2018)°

“The therapeutic potential of
bone marrow mesenchymal
stem cells in premature
ovarian failure”

Review article

Bone marrow stem cells are a good candidate for transplantation in
premature ovarian failure (POF) because bone marrow stem cells
can migrate to the injured ovary and secrete crucial cytokines that
function an as anti-inflammation, antifibrosis, antiapoptotic, and
immunoregulation, which improves ovarian function.

However, current therapeutic ratio in clinical trials can ensure
ovarian reserve recovery in patients with POF.

Santamaria XM
(2018)2

“Uterine stem cells: from
basic research to advanced
cell therapies”

Review article

Endometrial stem cells used in therapy of Asherman’s syndrome as
well as endometrial atrophy.

There is potential use of myometrium stem cells, but it has
drawback, such as developmental errors such as chromosomal
abnormalities and genetic and epigenetic defect, could promote the
developmental of tumor initiating cells (TICs) and thus contribute
to myometrial tumors such as leiomyoma, leiomyosarcoma.

Hu J (2019)

“Effects of menstrual blood-
derived stem cells on
endometrial injury repair”

Experimental
(in vitro)

Model mice treated with menstrual blood stem cells exhibited
increased endometrial thickness and increased the pregnancy rates.
By stimulating the expression of vimentin, VEGF, and keratin, stem
cells derived from menstrual blood may facilitate the repair of
endometrial lesions in rodents.

Sarma UC “Oocyte from stem cells” Review Article The use of oogonial stem cells (OSCs) and embryonic stem cells
(2019)2 (ESCs) for the production of new oocytes to repopulate follicle-
depleted ovaries is a prospective of stem cells application for
fertility preservation.
El Sabeh M “Uterine stem cells and Review article Stem cells enhanced the proliferation and renewal of normal or
(2020)% benign gynecological injured endometrium, but they also have the ability to cause ectopic
disorders: Role in endometrial growth (endometriosis), uterine leiomyoma, and
pathobiology and therapeutic adenomyosis.
implications”
Zhang Y “Mesenchymal stem cell Research article The content of collagen 1, elastin, and microvascular density in the
(2021)2 transplantation for lamina propria of the vagina increased significantly in the MSC

vaginal repair in an
ovariectomized rhesus
macaque model”

group compared with the saline group. And the fraction of smooth
muscle in the muscularis of vagina increased significantly in the
MSC group.

In addition, MSC transplantation improved the biomechanical
properties of the vagina by enhancing the elastic modulus.

132




Maj Obs Gin, Vol. 31 No. 3 December 2023
p-ISSN: 0854-0381; e-ISSN: 2598-1013

Reproductive tissues are currently acknowledged as
source of progenitor cell or SCs. Stem cells originated
from reproductive tissues have been widely studied for
their possible use in other areas, for example,
hematological disease treatment as well as bone tissue
engineering.? In short, stem cells possess the capacity
to undergo self-renewal or multiple cell divisions but
still remains undifferentiated. Multipotency is defines as
the ability to differentiate into any types of mature cell.
Morula-derived totipotent SCs are able to differentiate
into both embryonic and also extraembryonic cell types.
It can also generate a viable and complete organism.
Pluripotent SCs are derived from totipotent cells.
Pluripotent SCs can differentiate into any type of germ
layers' tissues, including embryonic tissues, i.e.
umbilical cord, amniotic fluid cells, amnion, and
placenta). Being derived from the interior cell mass of a
blastocyst, embryonic stem cells are pluripotent.
Multipotent SCs, e.g. mesenchymal and hematopoietic
SCs, differentiate into multiple tissues originating from
a single embryonic layer. Unipotent cells, such as
muscle satellite cells, produce only their own cell type
but have a greater capacity for self-renewal compared to
fully mature cells. Theoretically, the more rudimentary
or "potent" the SC, the greater its propensity for
unrestrained cell division and oncogenic potential.
However, there are some issues about the oncogenic
potential of pluripotent SCs like embryonic and induced
pluripotent SCs, that is the non-pluripotent cell sources
are not inherently oncogenic.2*

Embryonic SCs offer a potential treatments for re-
generative diseases, despite the controversy surrounding
their sources, which has slowed progress in this area.
Nonetheless, multipotent SCs are currently being
isolated from a variety of fetal tissues, which currently
are easily obtained from the specimens of diagnostic
tests during pregnancy termination and delivery. In the
field of regenerative medicine, in order to heal or restore
damaged or diseased urogenital tract organs (i.e. urinary
sphincter, pelvic floor, vagina, uterus, and ovary), SCs
are present in both the preclinical as well as clinical
phases of research. In obstetrics researches, SC
transplantation has been concentrated primarily on fetal
therapy.2

Over the past decade, embryonic, fetal, and extrafetal
tissues, as well as adult gonads, have been used to
isolate stem cells. The inner cell mass of the blastocyst
is the origin of extra—fetal tissues such as placenta and
amniotic membranes. They contain a heterogeneous
population of progenitor cells, presumably due to their
shared origin. This consists of hematopoietic,
trophoblastic, mesenchymal, and possibly even more
primitive SCs. Despite the fact that the composition of
amniotic fluid varies with embryonic health and
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gestational age, mesenchymal SC can be consistently
isolated at any gestational age. Amniotic fluid and
placental mesenchymal SC have been demonstrated to
differentiate into the majority of mesodermal cell types,
but also can differentiate into ectodermal and
endodermal cell types.Z2 Other cell types, such as a
population of CD-117 positive cells, have been isolated
from amniotic fluid. They express pluripotential
markers and perform self-renewal up to more than 50
population doublings, with the same telomere length.
Their use as allogeneic and autologous cell sources is
currently being studied in the field of regenerative
medicine. To do so, supportive facility dedicated to their
characterization, immunogenicity, as well as storage, is
necessary.2

From numerous fetal tissues, embryonic SCs have been
isolated. Early gestational HSC from liver and bone
marrow are well-characterized,?’ whereas placental
HSC have only been studied relatively recently.2
Primitive human fetal mesenchymal SC (hfMSC)
collected from all parts of the developing fetus with
higher proliferative ability express more telomerase
with longer telomeres than their adult counterparts,22-3L
In addition, hfMSC can differentiate rapidly into muscle
and neuronal lineages. Moreover, compared to later
perinatal and adult sources of MSC, they have also been
demonstrated to have more robust differentiation down
the osteogenic lineage, and thus indicating their
potential for bone tissue engineering in postnatal
applications.2 Primitive hfMSCs are rapidly transduced
through the integration of vectors. They do not express
HLA-II nor CD80 and CD86 costimulatory molecules,
suggesting their applicability for gene therapy as well as
their allogeneic use ex vivo.222

Blood remaining within the umbilical cord as well as
placenta following delivery was routinely disposed until
recently. Now that it is known that this blood contains
both hematopoietic stem cells and pluripotent
mesenchymal cells, clinical application as well as the
investigation of umbilical cord blood in hematopoietic
transplantation as well as regenerative medicine have
significantly increased.®

Historically, it has been recognized that umbilical cord
blood contains hematopoietic SCs with the capacity to
produce clonogenic progeny. Knuddtzon first confirmed
the presence of hematopoietic clonogenic cells in in
vitro cord blood in 1974.55 Broxmeyer and associates
confirmed the presence of hematopoietic stem cells in
cord blood in a report published in 1989.57 Additional
research confirmed their clonogenic potential, capacity
for self-renewal, and expansion in vitro.23¥ The
umbilical cord remains was deemed to have no
scientific value. In 2004, it was determined that these
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cells were MSCs as they expressed CD105, CD73,
CD51, CD44, and CD29, lacked CD45 and CD34
expression. Other than that, they are also able to
transform into adipogenic and osteogenic cells. As for
now, umbilical cord MSCs can be originated from the
entire or parts of umbilical cord, including perivascular,
intervascular, and subamniotic zones of subendothelial
layer, as well as Wharton's jelly.%

Human embryo becomes affixed to the developing
placenta via a stalk in the third week of gestation.
During 5th week, primitive umbilical cord takes the
form of an umbilical ring. At 10th week, after
gastrointestinal maturation in the neonate, the umbilicus
appears as a fistula connecting to the umbilical cord.*

Wharton's jelly is an elastic and gelatinous matrix
composed of mucopolysaccharides, primarily chondro-
itin sulphate and hyaluronic acid that protects the
umbilical cord epithelium. Wharton's fluid, along with
amnion, shield three blood vessels that are important for
fetal and embryonic development. A single large
umbilical vessel provides placental blood, which is
abundant in nutrients and oxygen, to develop fetus. In
the final trimester, it also provides the mother's vital
antibodies. A pair smaller umbilical vessel return blood
containing carbon dioxide, pollutants, and other
contaminants from the fetus.%

Blood in the umbilical wvessels, vessel walls, and
Wharton's fluid can provide stem cells from the
umbilical cord. Cord blood is usually collected at
delivery using a sterile collection container containing
an anticoagulant (typically citrate or heparin) and one or
more collecting needles. It can be collected intrauterine
or extrauterine, in both spontaneous deliveries and
caesarean sections, without causing suffering to the
mother or child.“ Typically, the units are transported to
a laboratory for cell separation in order to isolate the
buffy coat and/or stem cell-rich cell preparations. There
are numerous ways to extract cells from cord blood,
including centrifugal elutriation, starch-based methods,
rouleaux formation, as well as density-gradient
methods. 244

The HSC population within UCB has a greater capacity
to proliferate and differentiate than HSC obtained from
bone marrow as well as peripheral blood. Moreover, it
is simpler to collect UCB because it poses fewer risks to
the maternal donor, has a lower risk of infection, is
readily available, and the Human Leukocyte Antigen
(HLA) typing criteria are less stringent, resulting in less
graft-versus-host disease.*>-4*

Mesenchymal stem cells (MSCs) are in fact multipotent
adult stromal cells with the capacity to differentiate into
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various cell lineages. The Umbilical Cord MSCs
(UCMSCs) are one of the most desirable sources of
MSCs for clinical applications. UCMSCs have a
superior capacity for differentiation, migration, and self-
renewal compared to other types of MSCs and can be
collected invasively. There is mounting evidence that
UCMSCs aid in the restoration of damaged
endometrium. In a rodent model, for instance, UCMSC
transplantation recovers endometrial thickness and
reduces excessive fibrosis. These UCMSCs strengthen
the endometrial response towards hormones as well as
endometrial proliferation and angiogenesis. Moreover,
endometrial stromal cells (ESCs) serve as an important
cellular component within the endometrium essential for
the endometrium's normal physiological functions.
These ESCs are involved in implantation as well as the
maintenance of pregnancy.“

From several journals obtained through database
searches, we obtained several findings related to stem
cells in the field of obstetrics and gynecology. The first
was the potential for direct use of stem cells in obstetric
and gynecological diseases. The second was the use of
stem cells sourced from the fields of obstetrics and

gynecology.

Several articles showed the benefit of stem cells to
repair the endometrium. Gargett's article discussed adult
stem cells and bone marrow-derived stem cells in
human endometrium. The adult stem cells are clogenic
cells, tissue-reconstructing cells, side population cells,
and menstrual blood stem or progenitor cells. Bone
marrow-derived SCs include hemopoietic,
mesenchymal, and endothelial progenitor cells that
circulate in small numbers in injured tissues. These
evidences suggest the presence of human endometrial
stem cells that can be activated for cases of
dysfunctional ~ thin  endometrium  or  atrophic
endometrium. In addition, stem cells can be transplanted
to treat Asherman's syndrome.’*!® The same finding
was found in the article by Azizi, which stated that
several studies were performed for the regeneration of
human endometrium, and it was found that stem cells
(from various sources, adult stem cells, such as
menstrual blood stem cells and bone marrow) can
increase the number of menstrual volume and
endometrial thickness in Asherman's syndrome.X
Research by Hu (2019) showed that SCs can increase
endometrial thickness and increase the likelihood of
pregnancy, using menstrual blood-derived SCs under in
vitro conditions.t A study by Santamaria also stated the
same, that endometrial SCs can be used in Asherman’s
syndrome and endometrial atrophy.2> Another article
was written by Zhang et al. that evaluated how
mesenchymal stem cell (MSC) therapy can repair weak
vaginal tissue in an ovariectomized rhesus macaque
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model. This study found that vaginal MSC
transplantation could repair the weak vaginal tissue by
promoting extracellular matrix ingrowth,
neovascularization, and smooth muscle formation and
improve the biomechanical properties of the vagina,
providing a new prospective treatment for POP.22

Although the rigorous mechanism is not entirely
understood; mesenchymal stem cells (MSCs) can be
used in allogeneic transplantations without immuno-
suppressive therapy. MSCs secrete a plethora of
immune-modulating cytokines, such as Interleukin-10
and Transforming Growth Factor B (TGF-B), that create
an immune-suppressed zone around the area of MSCs
implantation. Whereas, the administration of MSCs has
been shown to improve the clinical symptoms of graft-
versus-host disease in clinical trials. It has demonstrated
that spectrum of reproductive dysfunction can be treated
by allogeneic BMSCs.2® Apart from endometrium and
thickening repairing, stem cells have also been tried to
treat Premature Ovarian Failure (POF). Edessy et al.
(2016) conducted a trial with patients suffering from
premature ovarian failure. Bone marrow stem cells were
injected into the ovaries via laparoscopy, then the
patients were followed up every month for hormonal,
clinical, and pregnancy checks. It was found that stem
cell transplantation can improve the hormone profile of
patients with premature ovarian failure, and restore
menstruation and even patients can get pregnant and
give birth at term. Histopathological and immunohisto-
chemical examinations can also show an increase in the
results, from atrophic endometrium to secretory
endometrium and good glandular function.®

An article by He (2018) also discusses a similar issue on
the bone marrow stem cells (BMSCs) transplant for the
treatment of POF. These BMSCs are adult SC with low
immunogenicity, mostly located in the bone marrow.
The advantages of BMSCs are that they are easy to
isolate and propagate in vitro. These cells can also
migrate to the site of tissue injury, due to their paracrine
and immunomodulating properties, and differentiate
into specific cell types by induction of various factors
that mimic the environment surrounding the damaged
tissue. In addition, BMSCs have antiapoptotic, anti-
fibrotic effects, angiogenesis, anti-inflammatory, and
immunoregulation. Thus, these BMSCs have become
good candidates for transplantation into POF patients,
despite their current drawbacks.® The same results are
found in Mohamed’s article that intraovarian-
administered BMSCs are able to restore ovarian
hormone production and reactivate folliculogenesis in
chemotherapy-induced ovarian failure mouse model.X®
Human BMSCs could work as a potential treatment
modality that either rescues follicles undergoing early
atresia or quiescent primordial follicles from the adverse

Mirani et al. : The role of stem cells in obstetrics and gynecology
https://e-journal.unair.ac.id/MOG/

effects of CTX in the ovarian microenvironment.
Millions of women take fertility treatments each year
due to age-related or non-age-related loss of oocytes. In
young women who are sterile especially by CTX, those
treatments offer only uncertain improvements in their
fertility. If oocytes remain viable, it is potential to
reestablish fertility using a stem cell administration for
the revival of folliculogenesis. This evaluation of the
regenerative use of BMSCs gives a chance to women
affected by POF and direct us to enquire if fertility
restoration using BMSCs is a viable therapeutic
option.t®

In addition, there are articles that show the possibility of
restoring one's fertility by using stem cells. A study by
Hanna et al. (2014) explained that the potential of
germline stem cells in the process of oocyte
development may be able to open this up.t* The article
by Sarma (2019) shows the potential of stem cells to
preserve fertility by wusing oogonial stem cells,
embryonic stem cells, and induced pluripotent stem
cells.2 There are also potential use of stem cells to treat
placental pregnancy disorders such as placental
infarction, chronic villitis, and FGR.%2

In the field of gynecology, there are several potential
benefits from the use of stem cells, such as in cases of
stress urinary incontinence and anal incontinence. So
far, the choice of therapy for both cases are still limited,
such as through surgery. Both of these are caused by the
same basic pathogenesis, the loss of muscle integrity
and function, so that building muscle from a cellular
level is an ideal management concept. In addition, the
application of stem cells in the field of gynecology is
not limited to this, such as in repairing vaginal tissue,
repairing fistulas, and increasing grafting materials.

Other studies stated that stem cells from obstetrics and
gynecology field, such as endometrial stem cells,
myometrial stem cells, and amniotic stem cells could be
used as therapy modality. The advantages of endo-
metrium stem cells are that they have remarkable
differentiation ability, i.e. neuronal (dopamine produc-
ing cells, cholinergic neuron-like cells, oligodendrocyte-
like cells), insulin producing cells, cardiomyocyte-like
cells, megakaryocyte-like, urothelial cells, and other
mesenchymal cell types.t’ Amniotic fluid stem cells
also have special consideration because it is easy to
retrieve, having high proliferation rate, ability to
differentiate into many type of cells, stability in both
phenotype and genotype, and low immunogenic
profile. 1820

Despite of all those abilities, there are some drawbacks,
especially with uterine source of stem cells. When in
developmental process, and the stem cells have errors,
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such as chromosomal abnormalities, epigenetic and
genetic defect, which could potentially turn the stem
cells into Tumor Initiating Cells (TICs), thus can
contribute to ectopic growth of endometrium (endo-
metriosis), leiomyoma, leiomyosarcomas, and adeno-
myosis. 223

CONCLUSION

This review showed that there are many advantages of
stem cells in obstetrics and gynecology, both in
infertility and in repairing tissue damage. However, it is
necessary to conduct further and in-depth research to
ensure the safety profile of stem cells in human in the
field of obstetrics and gynecology.
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INTRODUCTION

Maternal mortality rate (MMR) indicates a country’s
public health degree. Information regarding the level of
MMR helps develop sustainable health improvement
programs. Data from the World Health Organization
states that every day in 2017, an estimated 810 women
died due to the conditions of their pregnancy and
childbirth. The most significant contributor to all
maternal deaths of 94% occurs in developing countries,
especially countries with low and middle incomes.!
Based on 2017 World Bank data, the MMR in the world
was 222.2 In Indonesia, MMR ranges from 305 per
100,000 according to the 2015 Survei Penduduk Antar
Sensus (Supas).2 The report describes that most
maternal deaths occur mainly in hospitals.? Several
factors lead to poor pregnancy outcomes, such as socio-
economic conditions and health conditions like
antepartum and intrapartum events during pregnancy.®
The government is trying to reduce the still high MMR
by targeting the number of MMR in 2024 to be 232 and
targeting the Sustainable Development Goals (SDGS) in
2030 for MMR to be less than 70 per 100,000 live
births.48

The most considerable maternal morbidity and mortality
to date include thrombosis, bleeding, sepsis, and
hypertension.” Hypertension in pregnancy affects 10%
of all pregnancies and is currently defined as a new
onset of hypertension (>140 mmHg systolic or >90
mmHg diastolic) after 20 weeks gestation. This term
includes chronic hypertension, gestational hypertension,
and preeclampsia (de novo or superimposed).t
Preeclampsia (PE) is hypertension in pregnancy that
often occurs for more than 20 weeks of gestation or
close to the age of term.2 PE is a multisystem idiopathic
disorder with no known exact cause and regarding 2-8%
of all pregnancies.’® PE in pregnancy is divided into two
categories, mild PE and severe PE, characterized by
proteinuria and new onset of thrombocytopenia, renal
insufficiency, renal function disorders, visual, brain, and
pulmonary edema.ll PE is the leading cause of
fetomaternal morbidity and mortality.X? Neonatal risks
include intra-uterine growth restriction and low birth
weight, perinatal death, and premature iatrogenic due to
placental dysfunction and hypoxia.X® Normal pregnancy
occurs because there is a semi-allograph reaction.
Conditions of the balance of inflammatory response and
systemic immune system are needed such as blastocyst
implantation, trophoblast cell proliferation, different-
iation, inflation, and placental growth and development
so that pregnancy goes well.2°

In PE, the excess inflammatory response is activated
due to abnormal maternal immune tolerance. Changes
occur in inflammatory cells in the blood, subsets of T
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lymphocytes, acute  protein  reactive, plasma
inflammatory cytokine factors, complement activity,
and coagulation systems that can later cause PE.1%12
Neutrophil/lymphocyte ratio (NLR) is one of the
inflammatory markers and is being widely studied
today. The combination of two essential mechanisms in
PE pathogenesis, the abnormal immune and
inflammatory responses is the basis for evaluating the
value of NLR as a prognostic modality to determine the
severity of PE.X* Good confectionery management
including the duration of identification time can prevent
the severity of obstetric complications so that the burden
of maternal death and long-term complications can be
prevented.

Early warning systems (EWS) is one assessment for
detecting high-risk conditions. EWS consists of a
combination of clinical observations such as vital signs,
physical examinations, and laboratory tests and has been
used since 1997.15 At that time, EWS was designed for
general population and was challenging to apply to
obstetric patients, due to the physiological changes that
occur during the gestation and puerperal phases.1® Based
on the same principle as EWS, a modified prognostic
modality has been developed to be applied to obstetric
patients, i.e. modified obstetric early warning systems
(MEOWS). Adaptation of MEOWS was recommended
in 2007 from Confidential Enquiries into Maternal and
Child Health (CEMACH) in the UK.XZ MEOWS itself
has been widely used in the UK and evaluated its use in
the United States because it shows a reduction in
maternal morbidity rates. However, this modality has
not been widely used primarily in areas with less
resources.’® Assessment and early detection is required
for PE management. One of the predictors of PE is the
value of NLR and the assessment of the level of care of
PE patients with the modality of MEOWS although the
research on these modalities is still limited. Therefore,
in this systematic review, the authors described the
combination of NLR values with MEOWS values as a
predictor for detecting PE severity.

MATERIALS AND METHODS
Search strategy

We conducted a systematic literature review search on
several databases such as ScienceDirect, PubMed, and
Google Scholar for articles published from 2015 to June
2023 to evaluate the combination of the use of NLR and
MEOWS modalities as predictors of preeclampsia
severity. We used Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
checklist rules and flow diagrams for searching, and
selecting literature found to be in accordance with
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PICO, inclusion, and exclusion criteria. Search terms
were created using the term Medical Subject Headings
(Mesh) with searches using the Boolean operator
method: ("maternal early obstetric warning system™ OR
“modified early obstetric warning system") OR
"neutrophil-to-lymphocyte ratio™) AND preeclampsia.
The article selection process was carried out by two
reviewers (RS and MM). Details of literature search,
screening, and selection can be found in Figure 1.

Eligibility criteria and quality assessment

Eligibility criteria were formulated using the
Population, Intervention, Comparison, and Outcomes
(PICO) framework as shown in Table 1. We included
studies: (1) Investigation of the relationship between
MEOWS scores and NLR scores as predictors of the
incidence or severity of preeclampsia; (2) The subject of
pregnant women undergoing treatment; and (3) The
language used is English. The exclusion criteria
included: (1) Articles in the form of abstracts, reviews,
case reports, and case series; (2) Inaccessible articles;
and (3) Articles not in accordance with the research
topic. Then, we assessed the quality of the methodology
using the Joanna Briggs Institute (JBI) critical appraisal
checklist. Critical appraisal was performed by two
reviewers (RS and MM), and only studies with a score
of > 50% were included further. If there was a
disagreement on the points in the critical appraisal, it
was resolved through discussion by inviting a third
reviewer (YT) to determine a solution.

Data extraction

Data extraction was carried out by two reviewers (RS
and MM) with components including: (1) year of
publication; (2) study design; (3) sample size; (4) NLR
rate; (5) MEOWS score; and (6) study outcomes and
results.

RESULT AND DISCUSSION

From literature searching, we obtained as many as 208
studies. Then, after passing through several selection
processes, 14 studies were obtained that were in
accordance with PICO and inclusion criteria. Of the
fourteen studies, two were cross-sectional studies, five
were cohort studies, and seven were case-control
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studies.22141%-30 The studies included samples of women
with median age of 17.4 to 35.5 years and a range of
101 to 1481. This systematic review revealed that NLR
and MEOWS had the ability to detect the incidence and
severity of preeclampsia. Some studies were described
in the form of tables related to the level of meaning and
its ability to detect preeclampsia. We present the data
extraction and methodological assessment scores in
Table 2.

The study of Sitotaw et al. (2018) showed that NLR
values significantly increased in women with PE
compared to healthy women. NLR is shown to increase
significantly along with the severity of PE with p
<0.05.12 Gogoi et al. (2018) in their study found similar
results that the average NLR value was higher in
women with PE (6.8 + 7.6) compared to the control
group (3.0 + 0.98) with a value (p=0.001). This suggests
that inflammatory markers such as NLR are higher in
women with PE.22 Mannaerts et al. (2017) divided the
NLR value between gestational age before 20 weeks
and shortly before delivery. However, significant results
were found at the end of pregnancy (p <0.00) just before
delivery, NLR values tended to be higher (6.79 + 2.84)
than the control group (3.60 + 1.17).23

In a study by Sachan et al. (2017), where the group was
divided between severe PE, mild PE, and control or
healthy groups, the mean values of each group in the
healthy mild, and severe PE groups were respectively as
follows 3.14 + 0.16, 3.38 * 0.16, and 4.26 + 0.31.2
Faraji et al. (2022) stated that NLR was higher in the
mild and severe PE groups than in the gestational
hypertension group in the first and early third trimesters
(p <0.05).%* A case-control study conducted by Cakmak
et al. (2017) found that NLR increased significantly in
PE group compared to control group and in comparison
between mild and severe PE groups, NLR values were
also higher in severe PE group (p=0.001).% Oglak et al.
(2021) divided three groups into control groups, mild
PE, and severe PE. Significant results were obtained in
the comparison between the control group with mild PE
and the control group with severe PE (p <0.001), while
the comparison between the mild and severe PE groups
was less (p=0.441).2° Gezer et al. (2016) performed a
complete blood count in the early trimester to predict
the incidence of PE. From the study, NLR was found to
be a predictor of PE in their analysis (p=0.005).%
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3 Studies included in systematic
= review (according to PICO)
[&]
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Figure 1. PRISMA flowchart diagram of the screening process and the included final articles

Table 1. PICO Table

Population (P) Pregnant women

Intervention (1) NLR (neutrophil-lymphocyte ratio) rate and MEOWS (modified early
obstetric warning system) score

Comparison (C) No intervention

Outcome (O) Determine the severity of preeclampsia
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Table 2. Summary of included studies showing the combination of NLR and MEOWS in a review

. Age
First Author Stu_dy (med?an in Sar_nple Outcomes NLR/MEOWS Parameter Results JBI score
(Year) design years) size
Sitotaw et al., Cross- 25-26 126 NLR parameter and NLR (control 2.92 + 0.50, e NLR showed significant elevation in 100%
(2018)%° sectional preeclampsia women PE 4.67 + 1.50) women with PE.
study ¢ NLR significantly increased with the
severity of PE (p <0.05).
e NLR correlation analysis (rho = 0.31) in
PE group.
Gogoi et al., Cross- 27-28 134 NLR between women with NLR (control 6.8 + 7.6, PE e NLR was higher in women with pre-
(2018)% sectional pre-eclampsia and 3.0+£0.98) eclampsia. 100%
study normotensive e Mean NLR was higher in women with
preeclampsia (p=0.001).
Singh et al., Cohort - 1065 MEOWS chart evaluation: e Two hundred and eighty-four (26.60%)
(2016)% study e Single markedly Trigger (284) 26.6% vs women were triggered to abnormal 63%
abnormal observation Non-Trigger (781) 73.4% zones after admission.
(red trigger) e One hundred and seventy-seven
e Combination of two (16.61%) fitted our criteria for
simultaneously mildly morbidity.
abnormal observations e Most common morbidity was
(two yellow triggers) hypertensive disorders (69.4%)
Kaur et al., Cohort 334 267 Trigger definition: Criteria for a trigger: e Twenty-one (7.9%) patients met the 100%
(2023)%2 study e Single severely abnormal e 88 patients (33.0%) criteria for severe maternal morbidity.
parameter (red zone) during triage e There were no maternal deaths.
e Two mildly abnormal e 44 patients (17.6%) e Sensitivity of MEOWS tools 85.7%
parameters (yellow zone) during the first treating (95% CI 63.7-97%)
nurse assessment e Specificity 67.9% (95% CI 61.7-73.7%)
e PPV 18.6% (95% CI 15.1-22.7%)
e NPV 98.2% (95% CI 95.1-99.4%)
o Severe preeclampsia and eclampsia
were the most common outcome
category of severe maternal morbidity
in 16 (76.2%) cases.
Mannaerts et Cohort 28.9 -30.2 1613 Usability of NLR between NLR (preeclampsia group e NLR before 20th pregnancy week (p = 100%
al., (2017)%3 study women who develop PE and  2.81 £ 0.95, control group 0.173)
those that will not 3.08 +£1.07) e NLR before primary cesarean section (p

<0.00)

e NLR (AUC 0.863), (95% CI 0.783 —
0.944), (Optimal cut-off point 3.92),
(Sensitivity 84.4%), (Specificity 69.4%)
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Sachan et al., Cohort 25.1-25.9 101 Accuracy of NLR in the NLR (meanzstandard Comparison of mean NLR between groups 100%
(2017)% study prediction of nonsevere PE error) of three groups (13-  at 13-20 weeks :
and severe PE 20 weeks of gestation). e Group 3 vs Group 1 (p < 0.006)
Mild PE (Group 1), severe o Group 3 vs Group 2 (p < 0.001)
PE (Group 2), e Group 1 vs Group 2 (p < 0.001)
normotensive (Group 3):  NLR comparison before and after the
e Group 1 NSPE (n=34) development of preeclampsia:
(3.38+0.16) o Before (13-20 weeks)
e Group 2 SPE (n=16) - Group 1 (NSPE) 3.38+0.16
(4.26%0.31) - Group 2 (SPE) 4.2620.31
e Group 3 Controls (n=51) e After (development of hypertensive
(3.14+0.16) disorders)
- Group 1 (NSPE) 4.26+0.31
- Group 2 (SPE) 4.79+0.53
Faraji et al., Cohort 174-22.7 449 Accuracy of NLR for NLR First trimester: NLR comparison between first trimester 73%
(2022)% study predicting PE in the firstand e Normotensive and early-third trimester :
early-third trimester of (2.21+0.62) o First trimester
pregnancy in a normal o Gestational HTN - Mild PE (AUR 0.92), (Sensitivity
population (2.30.91) 85%), (Specificity 90.9%), (PPV
o Mild PE (2.96+0.4) 96.5%), (NPV 38.8%).
« Severe PE (3.13+0.25) - Severe PE (AUR 0.95), (Sensitivity
NLR Early-third trimester: 85.7%), (Specificity 90.0%), (PPV
« Normotensive 96.5%), (NPV 67.9%).
(2.77+0.69) o Early-third trimester
o Gestational HTN - Mild PE (AUR 0.92), (Sensitivity
(70+0.4) 90.51%), (Specificity 79.4%), (PPV
o Mild PE (3.8+1.14) 92.9%), (NPV 38.1%). o
o Severe PE (4.1£1) - Severe PE (AL_JR _0.91), (Sensitivity
90.5%), (Specificity 79.4%), (PPV
92.9%), (NPV 73.5%).
Cakmak et Case- 27.5-285 140 Evaluation of the relations NLR baseline between PE  Result of univariate and multivariate 70%
al., (2017)% control between NLR with the and control : regression NLR analysis :
study presence and severity of e Preeclampsia (5.3+1.4) e Univariate
preeclampsia e Control (30.8) - (p=0.001), (OR 9.154), (95% CI)
4.139 - 20.247

¢ p=0.001

NLR baseline between
Mild PE and Severe PE:
e Mild PE (4.5%1)

e Severe PE (6.3+1.1)

e p=0.001

1 44

e Multivariate
- (p=0.001), (OR 8.161), (95% CI)
3.091 — 21.548
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Oglak et al., Case- 27.4-28.7 301 Examination of the First trimester NLR Area Under the Receiver Operating 90%
(2021)% control diagnostic value of the SIR marker (meanSD): Characteristic (ROC) of NLR :
study marker (NLR) during the e Control Group (3.1£1.1) e ROC (0.767), Standard Error (0.030),
first trimester of pregnancy e Mild PE Group (4.3+1.4) (95% CI) 0.709 — 0.826, (p-value
to predict PE development. « Severe PE Group <0.001)
(4.6+1.8)
Gezer et al., Case- 25.8 - 26.6 430 Determine whether first- Clinical characteristic of Prognostic value of optimum cut-off for 70%
(2016)%" control trimester NLR would be the study group first trimester NLR in predicting
study useful as new predictors of (mean£SD) : preeclampsia:
subsequent preeclampsia. e PE group (3.8£1.5) e (AUC 0.716), (Sensitivity 74.6),
¢ Normotensive group (Specificity 70.1), (PPV 70.3%), (NPV
(3.1£1.3) 74.5%), (LR* 2.5), (LR 0.4), (cut-off
e P-value <0.001 value 3.08)
Panwar et al., Case- - 440 Conducted to evaluate the Distribution of the mean Distribution of the sensitivity (SN) and 70%
(2019)% control role of NLR in predicting the  value of NLR between 16-  specificity (SF) of NLR between 16-18
study development and severity of 18 weeks in normal weeks in predicting the development of
PE. women and who PE:
developed PE: e (AUC 0.84), (95% CI) 0.77 — 0.90, (cut
* Normal women off >5.6), (SN 73.4%), (SF 88.6%)
(4.55+0.66) Distribution of the sensitivity (SN) and
¢ PE (5.55+0.81) specificity (SF) of NLR between 16-18
e p <0.001 weeks in predicting the development of
Distribution of the mean severe PE:
value of NLR between 16- o (AUC 0.95), (95% CI) 0.90 - 1.00,
18 weeks in who (cut off >5.61), (SN 93.3%), (SF
developed mild PE and 86.6%)
severe PE:
e Mild PE (5.39+0.84)
o Severe PE (6.08+0.43)
* p=0.001
Kirbas et al., Case- 27-29.3 934 To investigate hematological ~ Comparison NLR results NLR accurately predicted PE: 80%
(2015)% control changes in early pregnancy of severe PE (group 1), ¢ {AUC=0.568 (95% CI 0.524-0.612),
study using simple complete blood  mild PE (group 2), and the p=0.002}, (Sensitivity 79.1%),

count such as NLR.

control group (Group 3):
e Group 1 (4.54+2.98)

e Group 2 (3.97+1.34)

e Group 3 (3.23+1.33)
P-values:

o P¥20.86

o P1¥$3<0,001

o P2$30,005
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Alietal., Case- 26.6 -285 132 To evaluate NLR in the Comparison of NLR ROC curve showed non-significant 50%
(2021)% control diagnosis of preeclampsia among the study groups: criterion for severe and non-severe cases:
study and its severity and to e Controls (3.90+1.8) e p>0.05, (AUC 0.56), (95% CI) 0.4-0.7,
determine the correlation e Non-severe PE (p=0.46)
between them. (4.10£3.41) e Spearman’s correlation coefficient of
e Severe PE (5.81+5.25) 0.107 and p=0.39
e p=0.025
Ryan et al., Case- 34-355 1841 To evaluate the performance ~ Comparison of MEOWS chart triggers: 70%
(2017)% control of the Modified Early demographic variables, e >1redor>2 amber
study Obstetric Warning System patient characteristics and - (p <0.0001), RR (95%CI) 15.83

(MEOWS) to predict
maternal ICU admission in
an obstetric population.

MEOWS variables:

e |CU admitted women
(n=46)

e Non-ICU admitted
women (n=138)

MEQWS activation was

defined as the occurrence

> 1 “red” or > 2 “yellow”

MEOWS triggers.

(3.96-63.36), (Sensitivity 0.96%),
(Specificity 0.54%), (PPV 41%),
(NPV 97%), (LR* 2.10), (LR 0.08)
e >1red
- (p <0.0001), RR (95%CI) 13.35
(4.99-35.71), (Sensitivity 0.91%),
(Specificity 0.72%), (PPV 52%),
(NPV 96%), (LR* 3.23), (LR 0.12)
e >2red
- (p <0.0001), RR (95%CI) 5.79 (3.49-
9.60), (Sensitivity 0.65%),
(Specificity 0.89%), (PPV 67%),
(NPV 89%), (LR* 6.00), (LR 0.39)
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Panwar et al. (2019) conducted blood sampling at the
beginning of the second trimester to compare groups of
healthy women with PE and the between mild and
severe PE. Both comparisons obtained significant
results (p <0.001).28 Kirbas et al. (2015) divided three
groups between the control, mild, and severe PE group.
However, the results were found only between the
comparison of the control group with severe PE (p
<0.001) and the control with mild PE (p=0.005).2 Ali et
al. (2021) compared the three groups directly, the
control group, mild, and severe PE. From these three
comparisons, significant differences in NLR between
the groups studied were obtained (p=0.027).14

Furthermore, starting with a discussion of MEOWS
parameters a study conducted by Singh et al. (2016)
found that as many as two eighty-four patients (26.60%)
met the abnormal criteria after admission and the
greatest morbidity due to hypertension (69.4%).2 Kaur
et al. (2023) conducted a similar study on MEOWS
parameters. Of 267 patients, 21 (7.9%) patients met
maternal morbidity criteria with MEOWS modality
sensitivity of 85.7% (95% CI 63.7 — 97%) and
specificity of 67.9% (95% CI 61.7 — 73.7%). Severe PE
and eclampsia were the most common outcomes in 16
maternal patients (76.2%) of all patients who met the
maternal morbidity criteria.22 Ryan et al. (2017)
obtained data from several maternal and ICU units.
From their study of MEOWS parameters, 46 patients
were admitted to the ICU and 138 were not. With
MEOWS chart triggers between all triggers > 1 red and
or > 2 yellow, and > 2 red obtained significant results (p
<0.0001).%2

In this systematic review, we discussed in detail the
benefits of NLR and MEOWS modalities for predicting
PE events. From the results of the systemic search and
review, several articles were obtained that discussed the
two modalities. The entire article explains that NLR and
MEOWS can be used as predictors of PE, especially
when applied to facilities with limited resources.
However, it must be admitted that there are limitations
of this study. This systematic review was carried out on
a small scale and it is expected that in the future
systematic reviews and meta-analyses will be carried
out to a larger number of articles so that the results
obtained will better clearly illustrate the benefits of
NLR and MEOWS.

CONCLUSION

The results of the overall research presented in this
systematic review suggest that the combination of NLR
and MEOWS can be used as a potential modality to
detect and predict PE events. Another benefit is that the
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modality can be used simply and applied to facilities
with limited resource conditions.
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Objective: COVID-19 pandemic had caused a considerable increase in stress
level due to reduced human mobility, interaction, and activity. High stress levels
are often associated with an adverse health outcome. Stress influences female
reproduction systems, where it is an important indicator of female health. This
systematic review aimed to analyze the relationship between stress levels due to
the COVID-19 pandemic and the incidence of abnormal menstruation.

Materials and Methods: This systematic review was registered in PROSPERO
international database (CRD42023433296). Literature search was conducted
across four databases, Pubmed, Web of Science, Science Direct, and Google
Scholar, with boolean AND and OR operators as keyword search assistants.
Literature was searched and limited to journals published during the pandemic
(2019-2023), written in English, an open access article, and meet the keywords.
Literature not a research study, duplicated and limited access were not included.
Inclusion to the journal was carried out by screening using PRISMA flowchart
and EPHPP Assessment Tool for Quantitative Studies for the quality assessment.
Results: Nine out of 1150 journals were eligible for review. Seven studies
revealed that there was a significant relationship between stress and anxiety due
to the COVID-19 pandemic and the incidence of menstrual abnormalities.
However, one study revealed that these changes were not significant.

Conclusion: There is a significant relationship between stress during the COVID-
19 pandemic and the incidence of menstrual abnormalities.

How to cite: Nugroho SB, Utomo B, Frety EE, et al. Stress exposure due to the COVID-19 pandemic on menstrual
abnormalities: A systematic review. Majalah Obstetri & Ginekologi (Journal of Obstetrics & Gynecology Science).
2023;31(3):150-156. doi: 10.20473/mog.VV31132023.150-156.

Highlights:

1. There is a significant higher level of stress during COVID-19 pandemic.
2. The highest menstrual abnormalities during pandemic cases were found in premenstrual syndrome and
dysmenorrhea, and the lowest was found in menstrual cycle disorders (polygomenorrhea, oligomenorrhea,

amenorrhoea).
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INTRODUCTION

Menstrual cycle is one of vital sign on women's health.!
Women under 30 continue to experience problems
related to hormones and menstruation, especially
abnormal menstruation.2 Abnormal menstruation not
only causes discomfort for women and interferes
women's quality of life, it is also associated with poor
health outcomes, such as an increased risk of coronary
heart disease, type 2 diabetes mellitus, and cardio-
metabolic diseases.2 On the other hand, menstrual cycle
has become one indicator of overall women health,
although sometimes it is overlooked by several health
practitioners.l  Abnormalities in menstruation that
commonly occurs are dysmenorrhea, premenstrual
symptoms, menorrhagia, polymenorrhea, abnormal
vaginal bleeding, amenorrhea, oligomenorrhea, and
irregular menstruation.*

High levels of stress are often associated with adverse
health outcomes. Stress can cause or exacerbate
significant health problems, including cardiovascular
disease, obesity, sexual dysfunction, digestive problems,
and mental health conditions.t Stress also influences
female reproduction, where stress involves the
hormonal system as a system that plays a significant
role. Several studies were found a relation between
stress and menstrual abnormalities.*

COVID-19 pandemic has caused a relatively high
increase in stress levels due to reduced mobility,
interaction, and human activity. This situation tend to be
stressful for some individuals.® During COVID-19
pandemic, prevalence rate of stress in general
population was found to be higher, especially in women
and younger age groups.® High levels of anxiety and
stress have led to the emergence of other studies
regarding the relationship between the pandemic and
abnormal menstruation or disruption of the menstrual
cycle. The prevalence of population experienced severe
dysmenorrhea during the pandemic were higher than
before pandemic occurred.. Based on this background,
further exploration was needed in regard with the
relationship between exposure to stress due to the
COVID-19 pandemic and the incidence of abnormal
menstruation.

MATERIALS AND METHODS

This systematic review was registered in PROSPERO
international ~ database = (CRD42023433296). The
research was started by determining research questions,
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PICO, quality assessment, data extraction, and
reporting.
Table 1. PICO Question
Population Women of childbearing age
Intervention Stres during COVID-19 pandemic
Comparison Stres before COVID-19 pandemic
Outcome Menstrual abnormalities

We performed the literature search using the AND and
OR boolean operators. Literature was searched and
limited to journals published during the pandemic
(2019-2023), written in English, an open access article,
and meet the keywords. Article not a research study,
duplicated and limited access were not included.
Literature screening was based on the Preferred
Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) search flow (Figure 1). Literature
that has been screened through the PRISMA method
was further screened through the EPHPP Quality
Assessment Tool for Quantitative Studies.

RESULTS AND DISCUSSION

We found relationship between exposure to stress due to
the COVID 19 pandemic and menstrual abnormalities.
The relationship was analyzed through five cross-
sectional, two observational, and two retrospective
study. Eight studies revealed a significant relationship
between stress due to the COVID 19 pandemic and the
occurrence of abnormal menstruation, and one study
revealed that these changes were not significant.

Stress during the COVID-19 pandemic

COVID-19 pandemic has causes stress and generates
negative emotions such as fear, anxiety, and depression
for everyone, regardless of age, gender, or
socioeconomic status.2 COVID-19 pandemic also have
more significant impact on women than men, both as a
front liners such as doctors, nurses, midwives, as well as
women who work and do not work at home.? Based on
research that has been filtered, all respondents
experienced an increase in stress levels during the
COVID-19 pandemic. Decreased mood, higher anxiety,
sleeping difficulty, increased stress, loneliness, and lack
of concentration were found during COVID-19
pandemic.t%L, Women also tend to experienced one to
more than one new symptoms and worsening mental
health changes during COVID-19 pandemic.1214
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Figure 1. PRISMA Method
Table 2. Data Extraction
Author Aims Study criteria Characteristics Results
Takmaz  Knowing the relationship between Type: Cross-sectional Medical personnel with an Medical personnel with an age range of 18 to 40 years
etal., menstrual cycle regularity and Location: Turkey age range of 18 to 40 years, had regular menstrual cycles for one year up to more
(2021) anxiety, depression, and stress Sample: 925 had regular menstrual cycles  before the pandemic. Relationship was found between
related to the COVID-19 pandemic Instrument: for 1 year up to more before menstrual cycle regularity and anxiety, depression,
in medical personnel. Questionnaire the pandemic. and stress related to the COVID-19 pandemic in
medical personnel with higher CSS and DASS-21
results compared to the group with regular
menstruation (p<0.001).
Samoet  Knowing the relationship between Type: Cross-sectional Female students aged 17-25 A relationship was found between mental health
al., mental health during the COVID-19  Location: Pakistan years have no gynecological during the COVID-19 pandemic and menstrual
(2021) pandemic and menstrual Sample: 400 problems and are not abnormalities in female students with the results
abnormalities in female students. Instrument: married. 59.75% of students felt their mental health was
Questionnaire affected by COVID-19 and 25.75% of female
students felt that their menstrual cycle was affected.
Phelan Knowing the relationship between Type: Observational Women of childbearing age A relationship was found between the menstrual cycle
etal., the menstrual cycle, libido and Location: Ireland, UK, aged 15-54 years during the pandemic with the result that 46% of
(2021) lifestyle changes to the pandemic. other countries women experienced changes in their menstrual cycle

Sample: 1031
Instrument:
Questionnaire

during the COVID-19 pandemic.
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Payne et Knowing the relationship between Type: Observational Women of childbearing age Results showed that COVID-related stress was
al., COVID-related stress and menstrual ~ Location: USA aged 18-55 years, associated with higher rates of menstrual pain, more
(2023) variables (menstrual pain, number Sample: 223 experienced 1x menstruation  frequent and more severe menstrual symptoms, and
and severity of menstrual Instrument: in the last 3 months, did a greater menstrual pain disturbances.
symptoms, and menstrual pain Questionnaire self-report in the last 12
disorders) months.
Nguyen  To determine whether the COVID Type: Retrospective Women who entered The results showed that fewer menstrual
etal, pandemic is affecting ovulation and cohort menstrual data from March abnormalities occurred during the pandemic than
(2021) menstruation Location: UK, USA, to September 2019 and before the pandemic. There was no independent
Sweden March to September 202 relationship between stress and cycle disorders.
Sample: 18076 However, more abnormal cycles were found in
Instrument: women over 45 years of age, which may indicate
Questionnaire stress-related sensitivity during the perimenopausal
state.
Medina  To determine whether the COVID Type: Cross-sectional Women aged 18-55 years 39.4% experienced menstrual changes since the start
Perucha  pandemic is affecting the menstrual Location: Spain of the pandemic.
etal, cycle Sample: 17455
(2022) Instrument:
Questionnaire
Maher To determine whether the COVID Type: Cross-sectional Women of childbearing age Results showed that there has been an increase in
etal, pandemic is affecting the menstrual Location: Ireland, UK, and are not breastfeeding anxiety and the prevalence of pain during
(2022) cycle other countries and experience amenorrhea menstruation and worsening of pre-menstrual
Sample: 1335 due to pregnancy, symptoms during the pandemic.
Instrument: intrauterine disorders, and
Questionnaire implants
Aolymat  To find relationship between Type: Cross-sectional Medical students in Jordan Results showed a positive Pearson correlation
etal., dysmenorrhea, PMS, and health of Location: Jordan over the age of 18 and between mental health disorders related to COVID-19
(2022) the reproductive tract on anxiety, Sample: 385 unmarried and the severity of dysmenorrhea, PMS and
depression, and stress related to Instrument: reproductive health disorders (p <0.05).
COVID-19 Questionnaire
Garcia To evaluate female reproductive and ~ Type: Retrospective Women aged 25-69 years Results found 27.8% of the respondent reported
de leon mental health on the 1% year of survey menstrual cycle disturbances, especially on
etal, COVID-19 pandemic Location: Columbia, respondent with higher perceived stress, depression
(2023) Canada and anxiety scales.
Sample: 4171
Instrument:

Questionnaire

Menstrual abnormalities during the pandemic
Menorrhagia

The incidence of menorrhagia during the pandemic was
found in four studies. Medina-Perucha et al.> found
7.2% of their respondents experienced an increase in
bleeding. This finding was in line with a study by Samo
et al.® which found that 15% of the respondents
experienced heavy bleeding during the COVID-19
pandemic, and also in line with the research by Phelan
et al.L who also mentioned that 28% of the respondents
had menstruation for more than eight days. Higher
percentage was found on a study by Maher et al.l2
which stated that 50% of their respondents felt that their
menstrual volume during the pandemic had also
increased.

Hypomenorrhea

Hypomenorrhea was also found during the COVID-19
pandemic. The incidence of hypomenorrhea was found
in four studies. Takmaz et al.° found that 2.5% of their
respondents experienced reduced blood volume during
menstruation. This was in line with a study by Maher et
al.22 which 5.1% of their respondents experienced a
reduction in menstrual days, and 5% experienced a
reduction in menstrual volume. Samo et al.® also
revealed a decrease in menstrual volume in 16.75% of
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their respondents. Phelan et al.l! on their studies also
revealed that 29% of their respondents experienced
menstruation in under two days.

Amenorrhea

Cases of secondary amenorrhea during the pandemic
were also found in three studies. Medina-Perucha et al.1>
revealed that their respondents did not get menstruation
for at least one cycle during the pandemic. This
confirmed a study of Phelan et al.X2 which found their
respondents did not experience their periods during the
pandemic. Research conducted by Samo et al. also
found that 16% of the respondents experienced
amenorrhea during the pandemic.22 Higher percentage
were found in a study by Garcia de Leon et al.Z, which
found that 23.7% of their respondents, specifically
13.1% of their under 40s respondent having fewer
periods than before.

Dysmenorrhea

Dysmenorrhea is one of the most common findings
during the pandemic. Six studies were found talking
about dysmenorrhea. Medina-Perucha et al.®> revealed
an increase in menstrual pain out 12.6% of the
respondents. A study conducted by Aolymat et al.6 also
found that during the pandemic, there was an increase in
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severe dysmenorrhea by 13% compared to before the
pandemic. Payne et al.1? also revealed that the increase
in stress and distress due to COVID has a relationship
with more significant menstrual pain disorders. Samo et
al.l® also found that respondents to their study
experienced dysmenorrhea. Higher percentage were
found in these following latest studies: Garcia de Leon
et al.2X found that 44.3% of their respondents indicated
more symptomatic on their periods, specifically 52.7%
of their under 40s respondents. Phelan et al.1! found that
49% of their respondents experienced higher dys-
menorrhea than before the pandemic, and Maher et al.22
also revealed that 59% of their research respondents
experienced dysmenorrhea during the pandemic.

Premenstrual Syndrome

Cases of premenstrual syndrome were also found in
some of these studies. Phelan et al.2! revealed that 53%
of respondents experienced premenstrual syndrome
worse than before the pandemic. Payne et al.17 also
revealed that increased stress and distress due to
COVID were related to more frequent and severe
menstrual symptoms. In other research, Maher et al.l?
revealed that 68% of respondents experienced more
severe premenstrual syndrome symptoms than before
the pandemic. This study was in line with the study
conducted by Aolymat et al.l® which also found an
increase in the frequency of premenstrual syndrome

Polyhoamenorrhea

Polygoamenorrhea or shortened menstrual cycles have
been found in four studies during COVID-19 pandemic.
Samo et al.22 revealed that 3% of the respondents in this
study experienced a decrease in the length of the
menstrual cycle. In another study, Medina-Perucha et
al.1® stated that 10% of respondents experienced shorter
menstrual cycles. Higher percentage was found on
Garcia de Leon et al’s? study which stated that 15.7%
of their respondents, specifically among 19% of them
who were under 40s, had shorter periods than before.
However, research conducted by Phelan et al.l! and
Nguyen et al.X* showed no significant changes in the
average cycle and duration of menstruation.

Oligomenorrhea

Oligomenorrhea had also been found in five studies.
Samo et al.X® revealed that 7.2% of their respondents
experienced a cycle extension. Takmaz et al.2® found
that 12.9% of female medical personnel experienced
menstrual cycle lengthening during the pandemic. In
another research, Maher et al.%2 also revealed that 12.5%
of their respondents experienced longer menstrual
cycles. Garcia de Leon et al.2 also found that 25.4% of
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their respondents, specifically 32.1% of them under 40s,
indicated longer periods than before. However, less
significant changes in mean cycle and menstrual length
were found by Takmaz et al.2? and Maher et al.22, which
remained at 28 days, but there was wider variability in
minimum and maximum cycle length.

Menstrual abnormalities in COVID-19 pandemic

The difference in results related to abnormal mens-
truation can be attributed to the stress level experienced
by the respondents. Eight of nine journals in this
systematic review stated that higher levels of
depression, anxiety, and stress were associated with
menstrual abnormalities. Phelan et al.ll stated that
respondents with low mood, anxiety, and/or stress had a
higher prevalence of changes in their menstrual cycle,
worsening premenstrual symptoms, dysmenorrhea, and
reduced libido. Garcia de Leon et al.2 also stated that
their analysis showed there were twice as many
respondents who indicated changes in symptoms due to
the pandemic control measures. In line with the research
by Payne et al.l’, stress during the pandemic was
associated with an increase in menstrual pain, the
number and severity of premenstrual syndrome, as well
as menstrual pain disorders. These menstrual abnormal-
ities can also disturb a woman's quality of life.1

Broke down of the supply chains in the world, shutdown
of retail stores, and mandated restrictions of movement
during COVID-19 lockdowns had given negative affect
of menstruators physical and mental health.22%, The
stress response is based on the hypothalamus-pituitary-
adrenal (HPA) axis. Exposure to physical, social, and
environmental stressors causes the secretion of various
hormones and dysregulation of HPA axis activity.2,
The HPA axis is activated during stress, which results in
CRH secretion from the hypothalamus. CRH acts on the
pituitary, facilitating the release of adrenocorticotropic
hormone (ACTH), which interacts with the adrenal
cortex and stimulates the release of cortisol. Chronic
stress will produce an irregular HPA axis, as shown by
glucocorticoids inhibiting the action of gonadotropin-
releasing neurons (GnRH), gonadotrophs, and gonads.
Excessive CRH levels can also cause inhibition of the
hypothalamic-pituitary-gonadal (HPG) axis. Other
obstacles that can occur include decreased pituitary
response to GnRH, resulting in decreased secretion of
luteinizing hormone (LH), giving direct inhibitory
effects of glucocorticoids on sex hormone secretion,
glucocorticoid-induced resistance to gonadal steroids in
target tissues, and direct catecholaminergic inhibition of
FSH, LH secretion, and prolactin.i

Contrasting to the stress levels, a study conducted by
Nguyen et al.* states that the absence of this




Maj Obs Gin, Vol. 31 No. 3 December 2023
p-ISSN: 0854-0381; e-ISSN: 2598-1013

relationship may be related to the sociodemographic of
the respondents. This study was conducted on women
with a college education in their 30s and in relation-
ships. These criteria have been considered in several
studies to be able to adapt well during the COVID-19
pandemic. This statement is supported by research by
Kwak et al.2% and Andiarna2 which states that abnormal
menstruation is commonly found in women with lower
socioeconomic status and education. Significantly,
seven out of eight studies concluded that there was a
link between stress during the pandemic and abnormal
menstruation. The highest cases were found in
premenstrual syndrome and dysmenorrhea, and the
lowest was found in menstrual cycle disorders (polygo-
menorrhea, oligomenorrhea, amenorrhoea).

Limitations of this study were in the choice of language,
the difference in the use of questionnaires in each study,
in which some studies did not include the results of their
validity, and the lack of sources, which limited to open
access study. These limitations reduced the diversity of

information which could have been included in this
systematic review.

CONCLUSION

There is a significant relationship between stress during
the COVID-19 pandemic and the incidence of menstrual
abnormalities. Future researchers are expected to be

able to study further on the effect of stress during the
COVID-19 pandemic on menstrual disorders.
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Obijective: To determine the success and effectiveness of the use of McDonald's
transvaginal cerclage techniques and the thread material used to prevent
premature labor in cases of uterine cervical incompetence.

Case Report: This was a retrospective study. Data for 13 patients were taken
from the medical records of Dr. Hasan Sadikin Hospital, Bandung, Indonesia, and
private clinics from the years of 2009 to 2021. The procedure used was a
McDonald's cerclage technique with material suture using silk no. 1 and
mersilene tape thread. Indications were used based on a previous history of
obstetrics preterm, abortion beyond 13 weeks or based on cervical length. The
criterion for cerclage success was achieving pregnancy at 36 weeks. Adjuvant
therapy using tocolytics was administered intermittently in all patients. The
patient was advised to douch the vagina using an antiseptic if there was excessive
vaginal discharge. According to the success criteria, 92% of elective McDonald
cerclages were able to maintain a pregnancy well up to 36 weeks. A total of 11
elective cases used silk no. 1, while mersilene was used in 1 case. The silk no. 1
thread material was used in the elective cases with 91% success. One case using
mersilene tape was able to maintain pregnancy until delivery by cesarean section
at 38 weeks of age with bicornuate uterine pathology. One case of emergency
cerclage with silk no. 1 failed to maintain pregnancy until 36 weeks.

Conclusion: The use of cerclage in conjunction with adjuvant therapy and
antiseptic douching efforts has resulted in good success in maintaining pregnancy
in cases of cervix incompetence with a history of obstetric preterm and recurrent
abortus. When there is no tape-shaped thread material suture, the use of silk
thread or other monofilament threads with a larger diameter can be considered.
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Obstetri & Ginekologi (Journal of Obstetrics & Gynecology Science). 2023;31(3):157-161. doi: 10.20473/
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Highlights:
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2.

INTRODUCTION

Cervical cerclage is effective to prevent preterm birth.
The use of silk thread (monofilament) or ribbon for suture material is successful in maintaining pregnancy.

destructive procedures or dilatation during curettage,
and size of the cervix. A short cervix is mainly detected

Cerclage or suturing of the uterine cervix is a way to
reduce the risk of preterm labor or delivery in the
second trimester.l The incidence of preterm labor is
determined by factors such as multiple pregnancies,
uterine anomalies, history of cervical trauma due to
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on transvaginal ultrasound examination.2 There are 2
transvaginal  suturing techniques, the Shirodkar
technique and the McDonald technique (and its
modifications). The cerclage technique has been used in
singleton pregnancies or multiple pregnancies.?
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Most cerclage techniques are currently performed
transvaginally. However, if transvaginal surgery is
problematic, it can be performed transabdominally.* The
success rate of transvaginal cerclage varies greatly
between studies. Zakkia found a success rate of 73.2
percent, while Waloch found a success rate of 90.8
percent.>¢ The use of monofilament and thin thread
material is ideal because it reduces the risk of infection.’
Although it has several advantages, the use of tape-
shaped thread is not more effective than monofilament
thread.2 The purpose of this study was to determine the
success and effectiveness of the McDonald's
transvaginal cerclage technique, as well as the thread
material used.

CASE REPORT

From 2009 to 2021, data were collected retrospectively
from the medical records of Dr. Hasan Sadikin Hospital
in Bandung, Indonesia, as well as from private clinics in
the same town. The procedure used was a McDonald's
cerclage technique, with the types of thread available
for use were silk no. 1 and Mersilene. Indications used
were based on previous obstetric history, such as
preterm delivery at least once, repeated abortions
beyond 13 weeks, or based on cervical length using a
transvaginal ultrasound device. After the cerclage, the
patient was advised to douch the vagina using an
antiseptic if there was excessive vaginal discharge.
Adjuvant therapy using tocolytics, given intermittently
in all patients, was recommended to be consumed if
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there were uterine contractions. The tocolytics used
were B2 agonists or isoxsuprine. Subsequent pregnancy
control was carried out according to the general
antenatal care schedule. The criteria for the success of
cerclage is when the pregnancy reaches 36 weeks (when
the sutures are opened) and is accompanied by good
fetal condition based on clinical evaluation and ultra-
sound.

After collecting the data, there were 13 cases that met
the criteria, and a cerclage was taken. There were some
cases where they met the criteria for cerclage but
refused to do the procedure. A total of 6 cases (46%) of
deliveries were directly monitored because the patient
was pregnant again and had a second cerclage sutured
or gave birth in a hospital that was recommended,
especially by cesarean section. In some cases, vaginal
delivery after 36 weeks may be required.

In 54% of cases, women gave birth in several medical
service sites or other hospitals with no information, so
that the time of delivery was unknown. However,
according to the success criteria, a total of 11 elective
cases used silk no. 1 with 91% success rate. One case of
emergency cerclage with silk no. 1 failed to maintain
pregnancy until 36 weeks. Meanwhile, one case using
mersilene tape was able to maintain pregnancy until
delivery by cesarean section at 38 weeks of age with
bicornuate uterine pathology. The complete cases can be
seen in Table 1.

Table 1. Number of cases that underwent cerclage

- Cerclage . . .
Living . Delivery time Thread Obstetrics
No baby Cervical length — (Weeks) — (weeks) Types history
1 G2P1A0 0 25¢cm 24 36 No data Silk 1 preterm
2,37 (2)G3P0A2 0 15cm 17 36 Aterm Silk 2 abortion*
(3)G4P1A2 1 2.2cm 15 36 Aterm Silk 2 abortion*
4 G3P2A0 0 Not measured 20 Aterm No data Silk 2 preterm
5 G4P3A0 1 Not measured 16 36 No data Silk 3 preterm
68 G4P3A0 0 Not measured 25 35 35 Silk 3 preterm
7,8~ (7)G5P4A0 0 Not measured 16 36 Aterm Silk 4 preterm
(8)G6P5A0 1 Not measured 14 36 Aterm Silk 4 preterm
9 G3P2A0 0 3.0cm 16 36 No data Silk 2 preterm
10¢ G3P2A0 0 3.0cm 14 38(CS) 38 Mersilene 2 preterm
11 G3P0A2 0 3.0cm 14 38(CS) 38 Silk 2 abortion*
12 G3P0A2 0 3.4cm 14 37 No data Silk 2 abortion*
13° G2P1A0 1 15cm 30 30 30 Silk -
(EMG)

Notes: A: 2 times cerclage; B: Midwife, living baby 2300 grams; C: Bicornuate uterus, D: Hospital, living baby 1440 grams,

*Beyond 13 weeks, EMG: Emergency, CS: Cesarean Section.
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DISCUSSION

Elective cerclage, according to Table 1, can maintain
pregnancy up to 36 weeks, almost the same as that
obtained by Waloch.® The majority of cerclage suturing
used silk sutures with a combination of intermittent
administration of tocolytic f2 agonist or isoxsuprine.
Combination therapy can be done by tocolytics so that
contractions are reduced or lost and the pressure on the
threads decreases, thereby reducing the risk of labor.®
Tocolytics are used in varying doses with the main aim
of making contractions disappear. The average number
of preterms before cerclage in this study was 2.6 times.

The technique used in all cases was McDonald's, which
was relatively easier to do than Shirodkar's technique,
with no difference in the success rate of the procedure.®
The thread material used was silk no. 1. In the majority
of cases, it could maintain pregnancy for up to 36
weeks. Thus, the use of silk no. 1 suture may be
considered in the absence of other types of suture,
although combination therapy with tocolytics may
increase the success of cerclage.l! In Arora's study, the
comparison of the use of silk and nylon did not differ in
terms of the success rate or the degree of fibrosis that
occurred.2

Douching is recommended in all patients only when
there is excessive vaginal discharge to reduce the
potential for infection. Douching is not recommended to
be done routinely because it will reduce the balance of
the vaginal atmosphere, so that in the long term it will
reduce health.X® Silk or mersilene is a foreign object in
the vagina so that it increases the risk of infection. So,
whatever type of thread is chosen, the possibility of
infection must always be considered and addressed at
the cerclage procedure.

Case no. 10 is a unique case with the cause of preterm
labor being a bicornuate uterus with 2 lethal preterm
deliveries. Bicornuate uterus is one of the causes of
abortus or recurrent preterm labor because it has a
shorter cervical length when compared to pregnancy
with normal uterus.l* Based on the research, it was
decided to use a tape-shaped thread (mersilene) in this
case because the tape form is stronger in resisting
contraction than monofilament although it is not more
effective. Pregnancy care in case no. 10 went well and
an elective cesarean section was performed at 38 weeks
with the fetus in a transverse position. The cerclage was
then opened after a cesarean section.

Case no. 13 was an emergency case at 30 weeks of
gestation with a cervical shortening of 1.5 cm and
strong uterine contractions. After that, the cerclage was
carried out with silk no. 1 because tape-shaped was not
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available. Uterine contractions were abolished by
titrating P2-agonist tocolytics, but 2-day treatment
tended to not disappear completely, and cervical
shortening continued. On the second day of treatment, it
was decided to remove the cerclage because it was not
effective. Shortly after being released, there was labor.
The success of emergency cerclage tends to be lower
than when performed at the early of the 2nd trimester or
without contractions.

There were 4 cases of cerclage with an indication of a
history of abortion beyond 13 weeks. Cervical length
was measured in all of these abortion cases, with an
average of 2.4 cm. Procedure using silk thread with a
100% success rate of pregnancy can be maintained until
at least 36 weeks. Cases 2 and 3 are the same person
with a very short cervical length below 2.5 cm. Cerclage
efforts are very helpful in cases of abortion, especially
in cases of incompetent cervix, such as this one with
indication short cervical length.®

Cases 7 and 8 are examples of cerclage cases with
repeated preterm indications, with a history of four
preterms and no living children. After a successful 5th
pregnancy, the patient was then pregnant again (6th)
and a second cerclage procedure was performed. The
second cerclage procedure had made it to 36 weeks of
gestation. The indication in this case was repeated
preterm.l” As there was no clear evidence of a
difference between using an obstetric history indication
or a short cervix for cerclage, so clinical indications
such as the number of preterm deliveries or ultrasound
measurement of cervical length can still be used.X® The
outcome of pregnancy of the two babies from this
patient was good and the babies survive.

Delivery after cerclage can still be done vaginally.2® The
opening of the cerclage is at 36-37 weeks of gestation.®
Delivery interval after cerclage removal was 9.3 days,
and only 20% were delivered within 48 hours.2 It is
expected that after entering 37 weeks, term labor is the
best time for labour. Cerclage is not an indication for
cesarean section.2t Obstetric indications continue to be
the best choice for mode of delivery following cerclage.

The limitations in this study were the minimal number
of patients, limited transvaginal ultrasound equipment,
and delivery that was not fully monitored after the
cerclage was opened. So, it is necessary to collect more
cases with better diagnostic procedures and delivery
management at the recommended place, so that the
conclusions drawn are more precise, especially
regarding the success of the procedure.

CONCLUSION
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The use of a combination of cerclage with adjuvant
therapy and antiseptic douching efforts has good
success in maintaining pregnancy in cases of uterine
cervical incompetence. When there is no tape-shaped
thread material suture, the use of silk threads no 1 or
larger diameter can be considered.
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less severe than P. falciparum because it infects only
reticulocytes; thus, there are parasites densities.”

In endemic area of malaria, pregnant women are highly
prone to suffer from malaria infection® P. vivax
infection in pregnancy is associated with maternal
anemia and hepatic dysfunction, miscarriage, congenital
malaria, preterm delivery, and development to severe
disease.5210 A significant burden and impact of P. vivax
infection in pregnancy needs a strategy to prevent and
control the spread of the infection. Unfortunately, P.
vivax and P. ovale are the only malaria species which
have the ability to relapse because of the dormant liver
stages known as hynozoites. In acute stage of vivax
malaria, schizontocidal agent chloroquine (CHQ) is the
key of treatment and it is also safe for pregnancy.! To
prevent the occurrence of relapse, both 8-
aminoquinolines prima-quine (PMQ) or tafenoquine
(TQ) are active against hypnozoites stage of P. vivax.
However, it is contraindicated in pregnancy because the
glucose-6-phosphate dehydrogenase (G6PD) status of
the fetus cannot be determined antenatally in most
malaria endemic settings.2

Therefore, this study aimed to report a preterm delivery
and anemia as part of P. vivax malaria infection
complications in a pregnant woman in endemic areas of
malaria in Indonesia, the Timor Tengah Selatan
regency, East Nusa Tenggara.

CASE REPORT

A 42-year-old pregnant woman, gravida 6 para 5,36-
week of gestational age pregnant woman was admitted
to a rural hospital in SoE, East Nusa Tenggara,
Indonesia with complaints of water breaking in the past
one day before admission. She had fever with chills for
three days, especially at night along with muscle,
headache, joint soreness, dizziness, and palpitations. No
history of malaria infection before. The patient had a BP
of 110/70 mmHg, pulse 105 bpm, RR 20 bpm,
temperature 102°F, and saturation of 98% without
oxygen support. Physical examination revealed normal
range. On obstetrical status, there was head presentation
at station -1 and 2 cm dilatation without intact
membrane. Ultrasound examination showed oligo-
hydramnios with estimated fetal weight (EFW) of 2,500
grams.

The patient had Hb 8.3 g/dL, leucocyte 12,400/uL,
platelet 229,000/uL, mean corpuscular volume (MCV)
76/um, mean corpuscular hemoglobin (MCH) 25 pg,
granulocyte 69%, lymphocyte 23%, monocyte 8%,
random blood glucose (RBG) 112 mg/dL, aspartate
aminotransferase (AST) 28 U/L, alanine aminotrans-
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ferase (ALT) 24 U/L, urea 13 mg/dL, creatinine 0.4
mg/dL. Rapid diagnostic test for malaria showed
positive result. Peripheral blood smear examination
revealed microcytic hypochromic due to iron deficiency
or chronic infection and presence of trophozoites-ring
form of P. vivax. Malaria smear showed 4,235 P. vivax
parasitemia with trophozoite-ring form stage of the
parasite present (Figure 1).

Figure 1. Trophozoite-ring form stage of P. vivax
parasitemia.

After observation for 12 hours, a baby boy was born
with a weight of 2,470 grams (percentile 28%), fetal
head 31 cm (percentile 13%), birth length 43 cm
(percentile 4%), and Apgar Score (AS) 8 and 9 at 1 and
5 minutes, respectively. Examination on the Fenton
growth curve revealed that it was still appropriate for
gestational age (AGA). Neonatal and cord blood smears
were negative for malaria parasites.

The treatment was in line with anti-malarial guideline in
Indonesia using dihydroartemisin 120 mg and
piperaquine phosphate 960 mg fixed dose as DHP for 3
days and PMQ 15 mg for 14 days. Paracetamol in
divided doses was given to control the fever. The fever
clearance time was 12 hours, and the clinical symptoms
was resolved after day 1. The patient was hospitalized
for three days to obtain DHP administration. The patient
was well and she was to be discharged. Evaluation after
7, 14, and 21 days of treatment revealed no P. vivax on
peripheral blood smear (Figure 2).
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Figure 2. Blood smear evaluation after 7 (left), 14 (center), and 21 (right) days of treatment with no P.

vivax parasitemia found.

DISCUSSION

The classic P. vivax malaria symptoms consist of fever,
headache, and chills which usually occur after 10-15
days after getting bitten by an infected mosquito.t The
high frequency of headache combined with fever in P.
vivax infection requires the malarial rapid diagnostic
test at antenatal check-up, especially in endemic area.2
In our case, a woman came with fever and headache so
that the midwives performed malarial rapid diagnostic
test. P. vivax microscopic monoinfection is defined as
the presence of asexual P. vivax parasites of any
densities and no other of Plasmodium species found on
the blood smear. Congenital malaria is defined as the
presence of asexual Plasmodium parasites in the
peripheral of neonates or cord blood at delivery without
regarding the clinical symptoms and signs.®

In Asia, infection of both P. falciparum and P. vivax in
pregnancy are prevalent, while P. vivax infection is
considered to be benign and results in less morbidity
than P. falciparum.X* A study in Papua showed that high
drug-resistant malaria and the ability to relapse of P.
vivax infection caused 34% of infections in pregnancy,®
which was higher than that reported in a study from
Thailand with the prevalence of 17%.2 The higher
transmission rate might be supported by good immunity
to suppress both symptoms and parasitemia, resulted in
persistent infection, whether it is undetected and
untreated. In addition, lower parasitemia density in P.
vivax infection, as compared to infection with P.
falciparum, results in less symptom presentations.
Therefore, women who search for treatment are less.? In
our case, the woman came to the health facility due to
obstetrics reason with suspicious symptoms of malaria.
She underwent rapid positive malarial test and was
continued with P. vivax infection on peripheral blood
smear. There was 4,235 P. vivax parasitemia, higher
than that in a study in Papua which showed lower
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average of P. vivax parasitemia (632 parasites/uL).
Thus, our patient revealed classic symptoms of malaria
corresponding to higher parasitemia level 2

The risk of anemia, small for gestational age (SGA),
and preterm delivery is increasing along with P. vivax
infection. A study by Bardaji et al.5 revealed that
clinical P. vivax infection increased the risk of maternal
anemia (OR 5.48; 95% CIl 1.83-16.41; p=0.009).
Meanwhile, another study in Venezuela stated that
84.6% of women with malaria came with mild to severe
anemia, where the severe anemia as the most frequent
complication of around 23%, which was corresponding
to some studies in Brazil 1>’ Vivax malaria infection is
associated with the increased of SGA (OR 1.27; 95% CI
1.21-1.33).28 Meanwhile, vivax malaria infection at each
gestational age is related to preterm birth (OR 1.23-
1.79).28 In our case, the woman suffered from vivax
malaria at 36 weeks of gestational age with clinical
symptoms of microcytic hypochromic anemia, AGA,
and preterm delivery due to obstetrical indication of
water breaking. On peripheral blood smear, we found
microcytic hypo-chromic smear due to iron deficiency
or chronic infection or malaria infection. Whether P.
vivax infection causes preterm birth or SGA is still
debatable. There are some evidences that P. vivax is
able to sequester in the placenta, regardless of placental
inflammation as one of factors contributing to preterm
birth.28 In P. vivax infection, systemic inflammation is
more common than local placental inflammation which
is proved by modest placental pathology and absent of
sequestration.X® In our case, the history of malaria
infection was unknown. The possibility of preterm birth
in our case might be caused by maternal anemia
impacting to vivax-associated SGA.8 Besides, anemia
in malaria is often normocytic and normochromic
without spherocytes or schistocytes. However, micro-
cytic hypochromic anemia in our case was related to
malaria is because of high frequencies of hemoglobin-
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opathies and iron deficiency in endemic countries.
Therefore, malaria infection combined with iron
deficiency anemia is the most common problem in
pregnancy, resulting in preterm birth through preterm
premature rupture of membrane.

In endemic areas of malaria, routine screening at
antenatal visit and optical microscopy should be used
for case detection of malaria infection.2 WHO
recommends all suspected cases of malaria having to be
confirmed by diagnostic testing using parasite-based
microscopy or rapid diagnostic test. The treatment of
malaria needs multiple medicines based on type of
malaria, drug-resistance, weight or age of infected
person with malaria, and pregnancy status.t In P. vivax
infection, dormant hypnozoites leading to relapses
weeks or months later, prevention of relapses is the
most important strategy for disrupting transmission.z
PMQ is the only drug licensed for prevention of
relapses. However, it is contraindicated in pregnancy
due to safety reasons. It imposes to higher risk of
clinical relapses.?2 Pregnant woman often serve as
asymptomatic parasite reservoirs so that it limits for
effective malaria control and elimination. Fortunately,
our patient delivered after 12 hours of observation and
she was administered with PMQ after delivery. Before
PMQ administration, a mother should have been tested
for G6PD deficiency. Side effects such as abdominal
pain and risk of drug-induced hemolysis are part of
complications in G6PD-deficient individuals.222¢ WHO
conditionally recommends for radical cure postpartum
after 6 months of age.?

This study was conducted in an endemic area of malaria
in Indonesia. Thus, the analysis both in hospital and
primary health care was used to examine malaria
through peripheral blood smear. Besides, this study
depicted the classical symptoms of malaria in pregnancy
as well as the complication of the pregnancy. However,
due to the limitation of laboratory tests in remote area,
there was no availability of iron profile test such as
serum iron, ferritin, transferrin, and total iron binding
capacity (TIBC) and hemoglobin electrophoresis to rule
out the differential diagnosis of microcytic hypo-
chromic anemia.

CONCLUSION

Anemia as one of vivax malaria complications in
pregnancy contributes to preterm delivery. PMQ is the
drug for preventing relapses in vivax malaria. However,
it is contraindicated in pregnancy.
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