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Editorial

Obstetrics and Gynecology Intensive Care

M. Fidel Ganis Siregar

The intensive care unit (ICU) or critical care unit (CCU) is a specialized unit in a healthcare facility
dedicated to the provision of care for patients who are ill from critical conditions from which there is
potential for recovery. The goal of the ICU is to prevent morbidity and mortality among patients who
are at high risk through the provision of critical care. Patients admitted to the ICU are offered more
detailed observation, monitoring, and treatment as compared to the care available to patients admitted
to the standard lying-in wards or departments.*?

In Indonesia, there were 305 maternal deaths per 100,000 live births in 2015. In 2020, this figure
dropped to 189 per 100,000 live births. Indonesia has a substantially higher Maternal Mortality Ratio
(MMR) compared to other countries in Southeast Asia.?> World Health Organization (WHO) declared in
2015 that the maternal mortality rate must continue to decrease or be lowered to 105 per 100,000 live
births to meet the Sustainable Development Goals (SDGs).*

Obstetricand gynecologicintensive care demands a nuanced understanding of both the physiological
complexities of pregnancy and the intricacies of gynecologic conditions. Obstetric medicine is different
from the general medicine because of the various physiological changes occurring in pregnancy, and
only an experienced obstetrician who has good knowledge of obstetric medicine can interpret and
understand complex conditions in pregnancy. The percentage of obstetric and gynecologic population
requiring admission to the ICU is different in different countries based on the socioeconomic status,
criteria for ICU admission, availability of ICU beds, and availability of a high dependency unit. It ranges
from 0.08 to 0.76 % of deliveries in developed countries and 0.13 to 4.6 % in developing countries.
The mortality in these patients is high and ranges from 0 to 4.9 % of ICU admissions in developed and
2-43.63% in developing countries. Hypertensive disorders and obstetric hemorrhage are the two the
commonest risk factors for ICU admission. The other risk factors are sepsis, cardiac disease, and severe
anemia.>®

Indication for Intensive Care Unit (ICU) admission may be elective, such as a planned admission for
maternal congenital heart disease, or emergency, such as an admission for postpartum hemorrhage
or acute respiratory failure. Women who become acutely unwell during pregnancy, labour and the
postnatal period should have immediate access to critical care, of the same standard as other sick
patients, irrespective of location. Admission to an ICU has recently been identified as: a marker of
severe maternal morbidity by the American College of Obstetrics and Gynecology (ACOG). ICU
admission remains rare for obstetric subjects in high-income countries, accounting for less than 1% of
ICU admissions.”®

A multidisciplinary team approach including obstetrician and intensivist is appropriate in obstetric
and gynecologic critical care settings. Setting up of obstetric and gynecologic intermediate care units
can lessen the burden. In addition to good antenatal care, timely referral, health education, training of
health professionals, and investment in critical care infrastructure (e.g. oxygen supply chains, mechanical
ventilation, blood banking) may improve clinical outcome and better obstetric practice, especially in
developing country. In conclusion, “Obstetrics and Gynecology Intensive Care” represents a concerted
effort to illuminate the complexities of intensive care in women's health.9°
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Abstract

Objective: To assess the maternal and perinatal outcome in pregnant women with HIV infection and the role of Antiretroviral
therapy in reducing complications of pregnancy.

Methods: A retrospective analysis was conducted on data from HIV-positive mothers receiving antenatal care at a tertiary
care center between February 2015 and January 2020. The study examined various adverse pregnancy outcomes in relation
to antiretroviral treatment. Statistical analysis employed chi-square and Fisher's exact tests to determine differences in
distribution proportions of patients on ART versus those not on ART across various antenatal and neonatal complications,
with significance attributed to p-values <0.05.

Results: A total of 155 patients were found to be HIV positive. Out of this 58 were diagnosed before pregnancy and 97 during
pregnancy. Miscarriage was seen in one (0.6%) patient on ART and two (1.2%) not on treatment (p-value 0.6). Sixteen (10.3%)
patients underwent medical termination of pregnancy (MTP); all were HIV-positive and they were all on ART (p-value <0.001).
Anemia was seen in eighteen (11.6%) patients out of which 14(9%) were on ART (p-value 0.01). One (0.64%) woman had
thrombocytopenia and she was on ART (p-value 1). Two (1.2%) patients on ART had diabetes mellitus (p-value 0.4). One (0.64%)
patient who was on ART developed polyhydramnios (p-value 1). A total of 8 (5.16%) women had hypertensive disorders; out
of which 4(2.58%) were on ART (p-value 1). 11(7.09%) patients who were on ART and 6(3.8%) not on ART had preterm labor
(p-value 0.2). 12(7.74%) patients who were not on ART had intrauterine growth restriction (IUGR) and 2(1.29%) on ART had
IUGR. A total of 6(3.87%) patients had Intrauterine fetal demise (IUFD), of which 3(1.93%) were on ART and 3(1.93%) were not
(p-value 1). Pre-labour rupture of membranes (PROM) was observed in 2(1.29%) women on ART and 11(7.09%) patients not
on ART (p-value 0.004). All women (100%) had CD4 counts more than 500. All (100%) babies delivered at our center received
antiretroviral therapy with oral Nevirepine. Almost half the women (51.6%) had vaginal delivery. Almost one-fourth, 41(26.4%)
had a cesarean section. All caesareans were done given obstetric indications. There were no instrumental deliveries. Our study
had a total of 122 live births. All 122(100%) babies were exclusively breastfed. None of the babies delivered in our center
developed HIV on follow up which was done at 6 weeks and 6 months. Nine (5.8%) patients had infections. None of these
women were on ART(p-value < 0.001).

Conclusion: HIV infection during pregnancy is associated with various adverse outcomes, but ART plays a crucial role in
mitigating these risks and preventing mother-to-child HIV transmission. Initiating ART in all HIV-positive mothers and their
infants is essential regardless of HIV status.

Keywords: anemia, ART, HIV, MTP, Perinatal outcome, PROM.
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INTRODUCTION prevalence of HIV infection in pregnant women

has ranged from 0.7% to 1.2%. In Karnataka,

Human immunodeficiency virus (HIV) in the estimated adult HIV prevalence declined
pregnancy is a topic of significant importance, from 0.81% in 2006 to 0.47% in 2017, with a
affecting both the present and future generations. corresponding decrease in prevalence among
Globally, an estimated 1.3 million women living antenatal clinic attendees from 1.12% to 0.38%
with HIV become pregnant each year’. The during the same period?. Often, the diagnosis of
prevalence of HIV infection in pregnant women in HIV is first made during pregnancy. Currently,
India has ranged from 0.7% to 1.2% 2. In India, the there is no cure or vaccine for HIV. Women
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with HIV who become pregnant or acquire the
infection during pregnancy are at risk of both
maternal and fetal complications, particularly
if the virus is poorly controlled. There is also a
risk of vertical transmission to the fetus during
pregnancy, labor, and postpartum®. Without
intervention, this risk ranges from 15% to 45%.1

Several studies have shown that untreated
maternal HIV infection increases the risk of
stillbirth, premature rupture of membranes and
preterm delivery, low birth weight, and small-for-
gestational-age infants®. These complications not
only lead to poor obstetric outcomes but also
increase the risk of mother-to-child transmission
of HIV. Addressing this issue is crucial but
challenging, requiring substantial efforts from
policymakers, healthcare workers, and patients
alike.

HIV remains a significant public health
concern globally, affecting both developing
and developed countries. HIV in pregnancy
is particularly complex as it directly impacts
the health of future generations. However,
antiretroviral therapy has shown promise in
reducing obstetric complications and the
transmission of HIV from mother to child. Our
study aims to assess maternal and perinatal
outcomes in pregnant women with HIV infection
and evaluate the role of antiretroviral therapy in
reducing pregnancy complications.

METHODS

This was a retrospective study for which
ethical committee clearance was obtained. Data
concerning HIV-positive mothers receiving
antenatal care at a tertiary care center in
Mangaluru, India, from February 2015 to
January 2020 (spanning 5 years) were collected
from the medical records of both mothers and
babies. The center was selected as the study
setting due to its status as a referral center for
high-risk pregnancies. Data collected included
the status of HIV infection, whether diagnosed
pre-conceptionally or antenatally, the status
of antiretroviral therapy (ART), occurrences of
medical termination of pregnancy (MTP), maternal
and fetal complications during the antenatal
period, mode of delivery, neonatal conditions at
birth such as APGAR scores, the need for NICU
admission, the status of HIV infection in babies
at 6 weeks and 6 months, ART administration
to babies, and breastfeeding status up to 6
months. All necessary measures were taken to

maintain patient confidentiality. The collected
data were entered into MS Excel and analyzed
using SPSS V 22.0. Categorical variables, such as
the presence of various antenatal complications
like miscarriages, MTP, and polyhydramnios,
along with current ART status, were expressed as
frequency and percentage. The chi-square test of
association and Fisher's exact test were employed
to determine differences in the proportion of
distribution between those currently on ART and
those not across various antenatal and neonatal
complications, with statistical significance
attributed to a p-value <0.05.

RESULTS

A total of 155 patients were found to be HIV
positive during the study duration and all of
them were included in the study. Out of this 58
were diagnosed before pregnancy and 97 during
pregnancy. Among them, 78(50.3%) were on
antiretroviral therapy (ART) and 77(49%) were
not on ART. Of these 78, 58(37%) were on ART
before pregnancy and in 20 (12.9%) initiation of
ART was done after pregnancy.

Miscarriage was seen in one (0.6%) patient on
ART and two (1.2%) not on treatment (p-value
0.6). Sixteen (10.3%) patients underwent medical
termination of pregnancy (MTP); all were given
HIV-positive status and they were all on ART
(p-value <0.001). Anemia was seen in eighteen
(11.6%) patients out of which 14(9%) were on
ART (p-value 0.01). One (0.64%) woman had
thrombocytopenia and she was on ART (p-value
1). Two (1.2%) patients on ART had diabetes
mellitus (p-value 0.4). One (0.64%) patient who
was on ART developed polyhydramnios (p-value
1). A total of 8 (5.16%) women had hypertensive
disorders; out of which 4(2.58%) were on ART
(p-value 1). About 11(7.09%) patients who were
on ART and 6(3.8%) not on ART had preterm
labor (p-value 0.2). Almost 12(7.74%) patients
who were not on ART had intrauterine growth
restriction (IUGR) and 2(1.29%) on ART had IUGR.
A total of 6(3.87%) patients had Intrauterine fetal
demise (IUFD), of which 3(1.93%) were on ART
and 3(1.93%) were not(p-value 1). Pre-labour
rupture of membranes (PROM) was observed in
2(1.29%) women on ART and 11(7.09%) patients
not on ART(p-value 0.004). All women (100%)
had CD4 counts more than 500.

Twenty-four (15.48%) babies were low birth
weight babies of these 10(66.6%) were on ART. Of
these 24 low birth weight babies, 14(9.03%) had
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IUGR. It was found that, ¢ (3.87 %) babies had low
APGAR at 1 minute, of which 4(2.58%) mothers
were not on ART(p value 0.4). One (0.64%) baby
was admitted to NICU given low APGAR and
later died on the 5" post-natal day. There were
no maternal deaths reported during the study
period. All (100%) babies delivered at our center
received antiretroviral therapy either with oral
Nevirepine. None of the babies delivered in our
center developed HIV on follow up which was
done at 6 weeks and 6 months. Almost half the
women (51.6%) had vaginal delivery. Almost

41(26.4%) had a cesarean section. All caesareans
were done given obstetric indications. There
were no instrumental deliveries. Our study had a
total of 122 live births. All the 122(100%) babies
were breastfed. As per the medical records, all
were exclusively breastfed without any reports of
mixed feeding.

Nine (5.8%) patients had infections. 4 women
had tuberculosis, One had chicken pox and
Vaginal infection and malaria were seen in three
and one patient respectively. None of these
women were on ART (p-value < 0.001).

Table 1. Antenatal Complications in Pregnancies with HIV (N=155)

Complications On ART Not on ART Total (%) P value(by Chi-square /
(n=78) (%) (n=77) (%) Fisher exact test)

Miscarriage 1(0.6) 2(1.2) 3(1.8) 0.6
MTP* 16(10.3) 0 16(10.3) <0.001
Anemia* 14(9) 4(2.5) 18(11.6) 0.01
Thrombocytopenia 1(0.64) 0 1(0.64) 1
Gestational diabetes 2(1.2) 0 2(1.2) 04
Polyhydramnios 1(0.64) 0 1(0.64) 1
Hypertension 4(2.58) 4(2.58) 8(5.16) 1
Preterm labour 11(7.09) 6(0.38) 17(10.8) 0.2
Pre-labour rupture of membranes* 2(1.29) 12(7.7) 14(9) 0.004
Intrauterine fetal demise 3(1.9) 3(1.9) 6(3.8) 1
Various maternal Infections* 0 9(5.8) 9(5.8) <0.001
CD4 count less than 500 0 0 0

MTP: Medical termination of pregnancy, *statistically significant. Figures in parenthesis indicate the percentage of N

Table 2. Neonatal Parameters (N=155)

Complications On ART Not on ART Total (%) P value(by Chi-square /
(n=78)(%) (n=77)(%) Fischer exact test)
Low APGAR 2(1.2) 4(2.58) 6(3.8) 04
NICU admission 0 1(0.6) 1(0.6) 04
Neonatal death 0 1(0.6) 1(0.6) 04
Babies developing HIV 0 0 0

Figures in parenthesis indicate the percentage of N

DISCUSSION

HIV continues to be a significant health burden
in many countries, impacting both developed
and developing nations alike. Our study was
retrospectivein nature, aiming to analyze maternal
and perinatal outcomes in pregnancies among
mothers with HIV. Of the patients included in
our study, 98 (63.3%) were first diagnosed during
pregnancy. While an opt-out method is typically
employed when offering diagnosis during the
antenatal period, it is important to recognize that
actively providing counseling sessions at the time
of diagnosis can encourage patients to undergo
testing. This proactive approach can significantly

reduce the number of undiagnosed and missed
cases. This finding aligns with previous studies
on the subject..* Undiagnosed cases pose a huge
threat to public health including neonatal health
as it may lead to HIV propagation ’.

In this study, approximately half (50.3%) of
the HIV-positive women were already on ART.
These women maintained good general health
and quality of life. Conversely, an equal number
of women commenced ART only after pregnancy
diagnosis. ART plays a crucial role in preventing
mother-to-child transmission of HIV, although
this was not statistically significant in our findings.
Nevertheless, our results are supported by
recommendations from the Panel on Treatment
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of HIV During Pregnancy and Prevention of
Perinatal Transmission® In contrast to the old
recommendation, all pregnant women are now
advised to start ART as soon as pregnancy is
diagnosed, and should be done irrespective of
CD4 or viral RNA levels.

HIV exerts a significant psychosocial impact
on women, as evidenced by the observation
that 16 women (10.3%) opted for termination of
pregnancy due to HIV, all of whom were on ART.
This finding was statistically significant (p-value
<0.001). Similar findings and suggestions were
reported in a previous study.’® Personalized
psychological  counseling  sessions  could
potentially reduce these numbers by assisting
women in overcoming their fears of transmitting
HIV to their babies.

HIV is not a common etiological factor for
miscarriage. It has been observed in various
studies such as those, that miscarriages are more
common than the general population in women
with HIV! Our study made similar observations.
However, infection in general is an established
cause for miscarriage. So HIV as an infection could
cause miscarriage. In our study three women had
miscarriages. Among these, two women were
not on ART and the remaining woman was on
ART. Although these findings are not statistically
significant, this hints about the protective role of
ART in preventing miscarriages and stresses the
significance of starting ART at the earliest.

In our study 17(10.9%) women had preterm
labour, mostly late preterm labour. Among these
11(7%) patients were not on ART and 6(3%)
on ART. HIV is known to cause preterm labor.
Most of these are iatrogenic preterm labor.
About 13(8.3%) women had Pre labor rupture
of membranes (PROM). Almost 11 (7%) of these
women were not on ART whereas 2 (1.2%) women
developed PROM despite being on ART. Our study
had more preterm labor and pre-labour rupture
of membranes in women who did not receive
ART. This finding was statistically significant
(p-value 0.01). Similar observations were made in
their study on pregnancy complications in HIV-
positive women!!. These findings in our study go
a long way in emphasising the importance of ART
in women with HIV.

Twenty-four babies (15.4%) were born with
low birth weight. Among these, 14 (9%) had
mothers who did not receive ART, while 10 (6.4%)
had mothers who were on ART and still delivered
low birth weight babies. However, these findings
did not reach statistical significance. Intrauterine

growth restriction was identified as the cause
of low birth weight in all babies whose mothers
did not receive ART. These findings suggest a
potential protective effect of ART against low
birth weight and intrauterine growth restriction.
Similar conclusions were drawn in another study
on HIV in pregnancy. Conducting further research
could provide more precise data on this matter 2.

Low APGAR at 1 minute was seen in about
6 babies, out of which 4 mothers were not on
ART. Among this one baby was admitted to
NICU in view of low APGAR and later died on
5% postnatal day. As this finding did not show
statistical significance, it may be difficult to draw
a conclusion that ART would help preventing
babies with low APGAR. However it is highly
probable that ART is efficacious in preventing
babies with low APGAR and further studies would
be required to establish this. These findings were
similar to a study conducted by Yang et al about
impact of maternal HIV infection on pregnancy
outcomes in China *.

A total of 6 patients had intrauterine fetal
demise. Out of which 3(1%) were on ART and
3(1%) were not on ART. Although, this finding is
not statistically significant, it is possible that ART
doesn’t have an impact on reducing intrauterine
fetal demise. A study made similar observations
1“4 1t is also important to keep in mind that
intrauterine fetal demise is multifactorial. This
confounding effect by other factors might skew
the data and make it difficult to draw a conclusion.
Further research in this area is warranted.

In our study, eight (5%) women had
hypertensive disorders. Out of this, 4(2.5%) were
on ART and remaining 4 (2.5%) were not on ART.
Women with HIV in pregnancy were found to have
slightly higherincidence of hypertensive disorders
of pregnancy®. Similar to the aforementioned
discussion, our data indicates that ART does not
appear to impact the occurrence of hypertensive
disorders in pregnancy. Although this finding did
not reach statistical significance (p-value 1), it is
important to note that most ART medications
have adverse effects on liver function, which
could potentially lead to hypertension and
elevated liver enzymes. Consequently, there may
be an increased likelihood of misdiagnosing
severe forms of hypertension in pregnancy such
as HELLP syndrome and preeclampsia. This is in
contradiction to a study which concluded long
term ART could be protective in hypertensive
disorders in pregnancy®. Unfortunately, there is
a lack of data on the type of hypertension and
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severity because of the retrospective nature
of study. Further studies on this are strongly
recommended.

Anemia was seen in eighteen (11.6%)
patients. Out of this, 14(9%) were on ART. This
observation is statistically significant(p value
0.01). Thrombocytopenia developed in One
(0.6%) woman. She was on ART. Both anemia
and thrombocytopenia could be due to the
myelosuppressive effect of ART. This was in
accordance with a study by Dennis El Jacobson
where he suggested that anemia could be a
complication of ARTY. Hemoglobin levels of
pregnant women on ART should be maintained
well above normalcy during pregnancy. Stringent
monitoring of hemoglobin and cell counts are
advised.

Diabetes was diagnosed in two (1.2%) women
on ART. A patient who had diabetes and was on
ART developed polyhydramnios. These findings
were not statistically significant. Nonetheless a
study came up with similar findings*®. This could
be attributed to the fact that ART drugs lead to
deranged glucose metabolism. Another aspect to
consider is the occurance of gestational diabetes
due to the hyperglycemic effect of human
placental lactogen (HPL). However, management
of diabetes irrespective of its etiology remains
the same. At the same time we must give due
consideration to multidisciplinary management
with special stress on ART dose modification.

Almost half the women (51.6%) had vaginal
delivery. Caesarean section was done in
41(26.4%). All caesareans were done in view of
obstetric indications. None of the caesareans
were performed to prevent mother to baby
transmission. Similar observations were made
in a study at Finland *°. However it is advisable
to make a conscious effort to avoid emergency
caesarean sections as it may accentuate mother
to baby transmission as well as put the staffs at
risk of blood splashes and needle stick injuries.
This shows that route of delivery was mainly
determined by obstetric condition of the mother
and fetus. There were no instrumental deliveries.
This is in accordance with the latest guidelines
stating to avoid instrumental deliveries to
prevent accelerated mother to baby spread of
HIV infection ™.

All babies delivered in our study were
exclusively  breastfed. The  practice of
discontinuing breastfeeding to prevent mother-
to-baby transmission is considered outdated.
Breastfeeding should be encouraged, particularly

when both babies and mothers are receiving
ART coverage. However, mixed feeding,
involving episodes of formula feeding alongside
breastfeeding, should be strongly discouraged.
An article strongly advocates for counseling
HIV-positive mothers to breastfeed their babies,
provided they are on AR. %

All babies delivered in our center received
antiretroviral therapy with oral Nevirepine. None
of the babies delivered in our center developed
HIV on follow-up at 6 weeks and 6 months. This
explains the importance of administering ART to
all babies without fail. An article also reiterates
the same .

Various infections were reported in 9 (5.8%)
mothers, including tuberculosis, chickenpox,
malaria, and vaginal infections. An intriguing
observation is that none of these women were
on ART. This finding was statistically significant
(p-value 0.001), clearly indicating that ART
improves immunity in pregnant women with
HIV and helps prevent maternal infections.
Opportunistic infections have been shown to
increase the risk of mother-to-child transmission,
as found in previous studies.>. However in our
study, none of the babies were found to be HIV
positive at 6 weeks and 6 months follow up;
prime reason for this being the administration
of ART. Studies such as those emphasise on the
role of ART in preventing maternal infections
and mother-to-child transmission of HIV; and
this is in agreement with our findings???3. This
strategy is further emphasized in other studies
and editorials advocating for universal screening
for HIV and the use of ART to prevent vertical
transmission?.

STRENGTH of the STUDY

The study spanned a period of five years, affording
a substantial follow-up duration. The meticulous
maintenance of medical records facilitated
comprehensive data collection concerning HIV-
positive mothers and their babies.

LIMITATIONS of the STUDY
It was a retrospective study.
CONCLUSION
HIV during pregnancy can lead to various adverse

pregnancy outcomes. However, antiretroviral
therapy (ART) is highly effective in mitigating



Vol 12. No 2. April 2024

Human Immunodeficiency Virus 77

these complications and reducing the risk of
mother-to-child transmission of HIV. ART should
be initiated in all mothers with HIV and their
babies irrespective of their HIV status.
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Abstract

Objectives: To estimate the prevalence of gestational diabetes among rural pregnant women and to assess the related risk
factors among gestational diabetes mothers in rural areas.

Methods: A community-based cross-sectional study was conducted among antenatal mothers between 24 to 28 weeks of
gestation in rural areas of Kancheepuram district, Tamil Nadu, for a period of one year from January 2017 to December 2017.
Data were collected using a semi-structured questionnaire through face-to-face interviews with antenatal mothers regarding
their demographic profile, obstetric history, nutrition, and lifestyle. The level of stress was assessed using the Perceived Stress
Scale. Oral glucose tolerance tests (OGTT) were performed after an overnight fast of at least 12 hours, with a 75 g glucose load
administered, and venous samples were drawn after 2 hours. GDM was diagnosed using specific criteria.

Results: Out of 244 antenatal mothers, 36 (14.8%) were found to have gestational diabetes. The majority of gestational diabetes
mothers were housewives (p=0.02). In the current study, most of the GDM mothers were from lower-middle-class families
(p=0.04). GDM mothers with a family history of chronic diseases like diabetes, hypertension, and heart disease (p=0.009),
as well as those with an increased number of pregnancies, had a higher risk of gestational diabetes (47.6%), which was
statistically significant (p=0.001). Patients with hypertension and thyroid disorders were also at an increased risk of developing
diabetes during pregnancy (p=0.04). Past history of surgery (p=0.03), low calorie intake, and nutritional deficiencies in their
diet (p=0.02) were other identified risk factors.

Conclusion: This study suggests that the prevalence of gestational diabetes is high among rural antenatal mothers. Therefore,
these risk factors should be identified and managed through a risk-based approach to minimize the complications of GDM in
both the mother and fetus.

Keywords: diabetes, pregnancy, stress.
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INTRODUCTION

There is a significant burden of non-
communicable diseases, particularly diabetes,
which needs to be addressed by our public
health facilities. Diabetes poses a major public
health challenge globally, including in India. The
prevalence of diabetes is increasing worldwide,
and these figures include women with gestational
diabetes mellitus.The prevalence of diabetes
mellitus (DM) is increasing worldwide and
more so in developing countries such as India“.
Gestational Diabetes Mellitus (GDM) is defined
as 'Carbohydrate intolerance with recognition

or onset during pregnancy’, irrespective of the
treatment with diet or insulin®.

In highly developed countries like the United
States, approximately 135,000 cases of GDM
are diagnosed annually, representing 3-8% of
all pregnancies’. “Gestational Diabetes Mellitus
(GDM)"has been identified as a potential risk
factor for poor health outcomes in pregnant
women, contributing to various complications
during pregnancy and childbirth, which directly
in.

Diabetes complicating pregnancy is associated
with adverse maternal and perinatal outcomes,
including an increased risk of pre-eclampsia
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during the antepartum period, as well as a higher
risk of macrosomia, hypoglycemia, jaundice,
respiratory distress syndrome, polycythemia, and
hypocalcemia in infants,>®.

Despite glucose levels returning to normal
after delivery, mothers with a history of GDM are
at a higher risk of developing type 2 diabetes,
while children born to mothers with GDM
are at increased risk of developing metabolic
syndrome.” In India, one of the world's most
populous countries, GDM rates are estimated to
be between 10-14.3%, significantly higher than in
the West. The prevalence of gestational diabetes
among rural pregnant women is 9.9%, compared
to 16.6% among urban pregnant women. This
suggests a significant underdiagnosis of GDM
cases, particularly in rural populations. 8 This
study aims to investigate the prevalence and
risk factors of gestational diabetes among rural
pregnant women.

METHODS

A cross-sectional, community-based study
was conducted in the rural field practice area of
the Rural Health and Training Center, Poonjeri,
Chettinad Hospital and Research Institute,
over a period of one year from January 2017
to December 2017. All pregnant women with
an estimated gestational age between 24th
and 28th weeks during the study period were
included, while women who were known
diabetics, critically ill, or refused to participate
were excluded. Based on a prevalence rate of
9.9% from previous studies3 and assuming a 95%
confidence level with an allowable error of 5%,
the sample size was calculated using the formula
N= 4pqg/E~2, where p represents prevalence, q is
1-p, and E is the allowable error of P. The sample
size was calculated to be 244. Institutional Ethical
Committee approval from Chettinad Hospital
and Research Institute was obtained prior to
commencing the study.

The total population of 12 villages, as
recorded in the household family register
maintained at RHTC, Poonjeri, was 39,545.
Out of these 12 villages, 6 were selected using
a simple random sampling method (lottery
method). The population of pregnant mothers
with a gestational age between 24 to 28 weeks
in these 6 villages was 815, as obtained from the
respective primary health centers, sub-centers,
and ICDS of the villages. A total of 514 pregnant
mothers were identified from this population.

Systematic random sampling was then employed
to select every 2nd antenatal mother until the
required sample size of 244 was achieved.

After obtaining consent from the pregnant
women, they were interviewed using a
semi-structured questionnaire containing
demographic profile, obstetric history, nutrition
and lifestyle history, and the Perceived Stress
Scale. The following day, each mother was
given a 75-gram oral glucose load, and at a
2-hour interval, a 2 ml venous blood sample
was collected. Plasma glucose was measured
using the Glucose Peroxidase method in our
institutional laboratory, which is certified by the
National Accreditation Board for Laboratories.
If the plasma glucose level was >140mg/dl, the
participant was diagnosed with GDM according
to the DIPSI guidelines. The collected data were
checked for completeness before being entered
into a Microsoft Excel spreadsheet. The entered
data were analyzed using the Statistical Package
for Social Sciences (SPSS IBM) 21.

RESULTS

The majority of the participants belonged to
the age group of 26-30 years (39.6%), followed
by those aged 21-25 years (31.8%). Most of
the participants were not employed (56.3%),
followed by unskilled (15.9%) and semi-skilled
workers (12.2%). In terms of education, 40.4%
had completed secondary education, with high
school (25.7%) and graduate school (22.4%)
being the next most common levels. Regarding
socioeconomic status, 48.2% belonged to the
lower middle class, 23.3% to the middle class, and
22.9% to the lower class, based on the modified
BG Prasad classification 2018.

Table 1. Distribution of Antenatal Mothers According to
GDM

GDM Frequency %
Yes 36 14.8
No 208 85.2

Frequency Data used for prevalence of Gestational Diabetes.

Table 1 shows prevalence of the Gestational
diabetes, among 244 antenatal mothers 36
(14.8%) were diagnoses as GDM.
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Table 2. Demographic Variable Associated with Gestational Diabetes Mellitus

Variable GDM P-value
Socioeconomic status Yes No
Upper 1 1 0.045
Upper middle 3 8
Middle 13 44
Lower middle 16 102
Lower 3 53
Occupation Professional 0 4 0.029
Semi professional 2 7
Clerk/shop owner/Farmer 2 0
Skilled 5 17
Semi skilled 4 26
Unskilled 3 36
Unemployed 20 118
Education illiterate 0 0 0.436
Primary 2 6
Middle 2 15
High 13 50
Secondary 10 89
Graduate 9 46
Post graduate 0 2
Age Below 20 0 8 0.002
21-25 3 75
26-30 18 79
31-35 11 40
Above 35 4 6

The Frequency data was mentioned. Chi square test was applied for quantitative variables in

which p value<0.05 was taken as significant.

Among the antenatal mothers in the study, the
majority were primigravida (48.2%), followed by
42% who were gravid with their second child. The
highest proportion of participants had no history
of abortions (82.4%), while 15.9% had experienced
one abortion, and only 1.2% had experienced two
abortions. Regarding parity, 43.3% had a parity
index of one, and only 0.8% had a parity index
of two. Most participants did not have any living
children (56.7%), while 42.9% had one living
child. The majority of participants had blood
pressure below 130/90 mmHg (84.5%), while
15.5% had blood pressure above 140/90 mmHg.
In terms of weight, the majority of participants
fell within the 51-60 kg range (56.7%), followed
by 32.2% in the 41-50 kg range. Regarding BMI,
the majority had a normal BMI (57.6%), while
39% were overweight before pregnancy. Family
history showed that the majority had a history of
diabetes mellitus (41.2%), followed by systemic
hypertension (31.4%) (p<0.05). Only 10% had a
history of complications in a previous pregnancy.

Majority of the participants had family history
of diabetes mellitus (41.2%), followed by systemic
hypertension (31.4%).It was seen that majority
of the participants with GDM had diabetes. The
association between family history and GDM
was statistically significant (p=0.009).Majority of
the participants that is 57.1% consumed 1800-
1999 calories per day, followed by 2000- 2500.
Statistically significant association between
calories and GDM participants was seen with (p=
0.02). Among the participants 48.2% were primi,
42% were gravid status 2, 8.6% percentage of the
mother third time got pregnant and remaining
0.8% participants got 4" time got pregnant. Most
of the participants with GDM had gravida status
of 2. Association between gravida and GDM
between participants was found to be statistically
significant (p<0.05).Association between past
surgery and GDM between participants was
found to be statistically significant. (p=0.03)
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Table 3. Obstetric History Associated with Gestational
Diabetes Mellitus

Variable GDM P-value

Gravida Yes No
1 9 109
2 17 86 0.001
3 10 11
4 0 2

Abortions 0 25 17
1 10 29 0.087
2 1 2

Parity 0 11 125
1 25 81 0.019
2 0 2

Chi square test was applied for quantitative variables in
which p value <0.05 was taken as significant.

Among the pregnant mothers, 10.2% had
a history of hypertension, 13.9% had thyroid
disorders, and 2.8% had PCOD (p<0.05). The
majority of participants (96%) did not engage
in any form of exercise. Most participants were
involved in inactive work for approximately 3
hours every day. Among the study participants,
22% were engaged in inactive work for around 4
hours, while only 14% were inactive for less than 2
hours, such as watching TV, reading newspapers,
or simply sitting. Regarding sleep duration, 78%
of participants slept for 8-10 hours per day,
followed by 17% who slept for 10-12 hours per
day. The majority of participants (57%) consumed
fewer calories than required for a pregnant
mother (p<0.05). Upon evaluating stress scores
using the PSS stress scale, 50.8% had moderate
stress, while 49.2% had low stress.

DISCUSSION

The majority of the participants belonged
to the age group of 26-30 years, followed by
those aged 21-25 years, indicating an increased
likelihood of gestational diabetes with age. Most
participants were not employed (56%), with
smaller percentages being unskilled (15.9%) and
semi-skilled (12.2%), suggesting lower activity
levels. In terms of education, 40% completed
secondary education, while 25.7% attended high
school and 22.4% graduated. Among the study
participants, 48% belonged to the lower middle
class, 23% to the middle class, and 22.9% to the
lower class.

In our study, the majority of participants were
primigravida (48%), followed by 42% gravid with
their second child. The highest proportion of

participants had no history of abortions (82%),
while 15.9% had one abortion in the past, and
only 1.2% had two abortions. Among the study
participants, 43% had a parity of one, followed by
just 0.8% with a parity index of two. The majority
of participants did not have any living children
(56.7%), while 42.9% had one living child. These
findings were somewhat similar to those reported
in previous studies.®®

In this study, the majority of participants had
blood pressure below 130/90 mmHg (84%), while
15.5% had blood pressure above 140/90 mmHg.
Additionally, the majority had a normal BMI
(57.6%), while 39% were overweight. Body mass
index (BMI) > 25 was significantly higher in cases
than controls (37.9% vs. 14.3%).

Regarding chronic diseases, hypertension was
found in 10.2% of participants, followed by 13%
with thyroid disease, and approximately 2.5% with
PCOD. Only 10% had a history of complications
in a previous pregnancy, with the majority
experiencing stillbirths (92.3%), followed by large
babies (7.7%). In terms of physical activity, 96%
of participants did not engage in any form of
exercise. Most were involved in inactive work
for approximately 3 hours every day, with 22%
engaged in inactive work for around 4 hours, and
only 14% inactive for less than 2 hours. Regarding
sleep duration, 78% slept for 8-10 hours per day,
followed by 17% who slept for 10-12 hours per
day. In terms of calorie intake, 57% consumed
1800-1999 calories per day, followed by 2000-
2500 calories. None of the participants had
insomnia, and 98% did not have eating disorders.
Among the study participants, 71% had fasting
blood sugar levels less than 100mg/dL, while
25% had impaired fasting glucose. On evaluation
of postprandial blood sugar levels, 85.2% had
levels less than 140 mg/dL.

The mean age of these pregnant women was
23 +/- 4 years. There was a significant increase
in the prevalence of GDM in relation to gravidity.
Out of the 1251 women who underwent the 50
gm oral glucose challenge test, 670 (53.55%) had
one-hour plasma glucose levels greater than or
equal to 130 mg/dl. Among the 891 pregnant
women who underwent the 75 gm OGTT, 168
(18.9%) were diagnosed with GDM, with both
fasting plasma glucose levels greater than or
equal to 126 mg/dl and/or 2-hour postprandial
glucose levels greater than or equal to 140 mg/
dl used as cut-off values. Considering only the
2-hour plasma glucose for analysis, 144 (16.2%)
had values greater than or equal to 140 mg/dl.
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Stillbirth and the number of premature babies
were higher in women with GDM.}, Women with
GDM had a history of PCOS more frequently
than the control group, but regarding body mass
index, a history of PCOS did not show a significant
relationship with GDM.12

In this study, we utilized the Perceived
Stress Scale to assess mental stress among
pregnant women, particularly those in rural
areas. There has been no previous research
exploring the relationship between mental stress
and gestational diabetes, thus prompting the use
of the Perceived Stress Scale in this study. Among
the 244 antenatal mothers surveyed, 120 (49.2%)
reported low stress levels, while 124 (50.8%)
reported moderate stress levels. Interestingly,
the study also revealed that 51% of antenatal
mothers were unaware of gestational diabetes.
This highlights the importance of raising
awareness about gestational diabetes among
pregnant women.

Previousstudieshave primarilybeen conducted
in tertiary care centers, which may not accurately
reflect the prevalence rate of gestational
diabetes. Tertiary care centers often report higher
prevalence rates due to referred cases from other
healthcare facilities such as subcenters, primary
health centers, and secondary care centers. This
study, however, was conducted as a community-
based study to accurately estimate the prevalence
rate of gestational diabetes.

CONCLUSION

This study reaffirms previous findings of a
high prevalence rate of gestational diabetes in
rural areas of Tamil Nadu, estimated at 14.8%.
The identified risk factors include an increased
number of pregnancies, being a skilled worker,
belonging to the lower middle class, having a
family history of diabetes, and chronic diseases
such as hypertension, coronary artery disease,
thyroid disorders, and polycystic ovary syndrome.
Additionally, a history of previous surgery, both
obstetric and non-obstetricc and low-calorie
intake were identified as risk factors. To mitigate
the risk of gestational diabetes, it is crucial
to emphasize the importance of nutritional
supplements, healthy food choices, balanced
diets, and high protein intake before pregnancy,
particularly during the prenatal period.

It is imperative to prioritize raising awareness
about gestational diabetes among antenatal
mothers, given that many are unaware of the

condition. Despite the existence of a well-
established healthcare system in rural areas,
the nutritional status of pregnant women in
these regions remains poor. Consequently,
interventions aimed at enhancing nutritional
intake and providing supplements through
primary health centers (PHCs) and Integrated
Child Development Services (ICDS) centers are
essential. Additionally, promoting increased
physical activity in conjunction with regular
antenatal care can assist in regulating blood
glucose levels and enhancing overall maternal
well-being. These strategies should be given
precedence to improve the health outcomes of
pregnant women residing in rural areas.

LIMITATIONS

Certain risk factors, such as familial structure
and religious affiliation, were not accounted for
in this study. Furthermore, there was a lack of
continuous monitoring during both the antenatal
and postnatal periods to evaluate potential fetal
complications.
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Abstract

Objective: To investigate the clinicopathological of preoperative thrombocytosis in patients with epithelial ovarian cancer at
dr. Soedarso Regional General Hospital Pontianak.

Methods: A cross-sectional retrospective study was conducted over three months from January 2022 to March 2022, and
bivariate analysis was performed using the Chi-Square test.

Results: A total of 28 subjects met the inclusion criteria, with 19 subjects had thrombocytosis (67.9%) and 9 subjects did
not experience thrombocytosis (32.1%). Meanwhile, the results of the Chi Square Test showed a relationship between
thrombocytosis and histopathological type in the subjects (p=0.036).

Conclusion: Preoperative thrombocytosis is associated with the histopathological type of epithelial ovarian cancer at dr.
Soedarso Regional General Hospital Pontianak.

Keywords: epithelial ovarian cancer, histopathology, stage, thrombocytosis
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INTRODUCTION

Ovariancancerremainsaleading cause of death
among gynecological malignancies. According
to GLOBOCAN 2020, the global incidence of
ovarian cancer reached 313,959 cases, resulting
in 207,252 deaths. For instance, in the US, the risk
of developing ovarian cancer stands at 1 in 70
women.! Especially in Indonesia, ovarian cancer
ranks third in terms of cancer prevalence among
women. This number is projected to increase
significantly, with ovarian cancer accounting for
64.5% of deaths from cancer.?® This number is
predicted to increase significantly to 64.5% of
deaths from ovarian cancer.!

Epithelial ovarian cancer (EOC) constitutes
approximately 90% of all ovarian cancer cases
across different races and ethnicities.* The most
common and lethal type of EOC is High Grade
Serous Carcinoma (HGSC).> In this case, the
heterogeneity and rapid progression of ovarian
cancer resulted in delayed and complex diagnosis

cause poorer prognosis. As the stage increases,
the 5-year-survival rate also deteriorates to
below 30%.°

One of the studies regarding the detection
of ovarian cancer that has been widely carried
out is an increase in the number of platelets or
thrombocytosis. This phenomenon can be seen
in a variety of solid tumors, where the amount
of elevated platelet may precede the diagnosis
of malignancy. Malignant cells invade the
physiological process of thrombopoiesis that
promote the growth and survival of tumor, up to
its metastasis. Cancer-associated thrombocytosis
is correlated with reduced progression-free
survival (PFS).”#

Several studies have shown an association
between pre-treatment thrombocytosis and the
prognosis of ovarian cancer showing that pre-
treatment thrombocytosis is an independent
risk factor for the prognosis of patients with EOC
or advanced ovarian cancer. In addition, pre-
treatment thrombocytosis is also associated with
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poor overall survival (OS) and PFS. In particular,
pre-treatment thrombocytosis that increases
tas the FIGO stage progresses has a very poor
prognosis in stage III-IV patients compared to
those in stage I-IV. Furthermore, a cohort study
found that thrombocytosis is experienced in
patients over 40 years of age, and is detected to
be closely associated with carcinosarcoma and
clear cell malignancies.”

Our hospital serves as the sole referral facility
for patients suspected of cancer, including
ovarian cancer, in West Borneo. Annually,
the incidence of ovarian cancer is on the rise,
presenting increasingly complex cases. This study
was initiated in response to the necessity for a
rapid, accessible, and cost-effective diagnostic
and treatment approach for ovarian cancer.

METHODS

This cross sectional with retrospective study
was conducted at dr. Soedarso Regional General
Hospital Pontianak. We reviewed medical records
of patients with suspected ovarian cancer at the
Gynecology Oncology Polyclinic of dr. Soedarso
RSUD hospital from 2017 to 2021, considering
the number of cases and data limitations on
hospital. The following criteria for our study were
patients who have had their complete blood
count checked before surgery, diagnosed with
ovarian cancer after surgery, histopathological
examination of the mass, and undergoing
treatment at dr. Soedarso Regional General
Hospital Pontianak. We excluded patient who
were not examined or no complete blood results,
multiple malignancies or infections from our
study. We collect the data included age, parity,
stadium, histopathology, CA-125, and platelet
count. Meanwhile, this study was conducted for 3
months from January 2022 to March 2022. Of the
70 patients suspected of having ovarian cancer,
28 patients met the inclusion criteria set out in
this study.

Thrombocytosis was an increase in the number
of platelets exceeding 400,000 u/dL before
treatment. The stages were classified according
to the International Federation of Gynecology
and Obstetrics System (FIGO) 2018. We divided
the stages based on the severity, namely early
stages (I and II) and advanced stages (Il and
IV). The division of histopathological type is
based on WHO standard reference. After that,
the Chi Square test was performed to find the
relationship between thrombocytosis and the

stage, as well as the type of histopathology.
The test was carried out using SPSS (Statistical
Package for the Social Sciences) 25. P values
less than 0.05 were considered to be statistically
significant. This study was approved by the ethical
committee of dr. Soedarso Regional General
Hospital Pontianak.

RESULTS

The baseline characteristics of the subjects are
detailed in Table 1. We observed a predominance
of subjects in advanced stages of FIGO (stages
Il and 1V). High Grade Serous Carcinoma (HGSC)
emerged as the most prevalent histopathological
type, with 10 individuals (35.7%) diagnosed
with this subtype. Moreover, the group of
subjects exhibiting pre-operative thrombocytosis
comprised 19 individuals (67.9%).

Table 1. Baseline Characteristics of Subjects

Variable n (=28) (%)
Age
<50 16 57.1
> 50 12 429
Parity
0 5 17.9
1 16 57.1
>1 7 25.0
Stadium
Early 7 25
Advanced 21 75
Histopathology
High Grade Serous Carcinoma 10 357
Low Grade Serous Carcinoma 4 14,3
Mucinous 6 214
Clear cell 5 17.9
Endometrioid 3 10.7
CA-125 (U/mL)
< 250 8 28.6
> 250 20 714
PLT (x103 u/dL)*
<400 9 321
>400 19 67.9

*PLT, platelet

Bivariate analysis was conducted on the
variables of the preoperative platelet group
using the Chi-Square test (refer to Table 2). The
age variable showed a p-value of 1.000, while
the parity variable resulted in a p-value of 0.258.
Similarly, the stage variable showed a p-value
of 0.646, and the CA-125 variable showed a
p-value of 0.214. Notably, the histopathological
variable demonstrated a significant association



Vol 12. No 2. April 2024

Clinicopathological of Pre-Operative Thrombocytosis 87

with  pre-operative  thrombocytosis,  with
a p-value of 0.036 (p<0.05). The clinical
implications of these findings are substantial,
as higher histopathological findings correlate
with increased pre-operative thrombocytosis.

Table 2. Result of Fisher Exact Test

Moreover, pre-treatment thrombocytosis is
indicative of disease progression, leading to
higher FIGO stage advancements and ultimately
indicating a very poor prognosis for patients with
epithelial ovarian cancer.

Grou
Variable P P-Value Odds Ratio
PLT >400 x 103 u/dL  PLT <400 x 103 u/dL (95% CI)
(n=19) (n=9)
Age
<50 11 5 1.000 0.909 (0.184-4.500)
> 50 8 4
Parity
0 5 0 0.258
1 10 6
>1 4 3
Stages
Early 3 4 0.646 1.875(0.319-11.021)
Advanced 6 15
Histopathology
High Grade Serous Carcinoma 10 0 0.036
Low Grade Serous Carcinoma 2 2
Mucinous 3 3
CcC 3 2
Endometrioid 1 2
CA-125 (U/mL)
< 250 7 1 0.214 0.214 (0.022-2.091)
> 250 12 8

DISCUSSION

This study showed that subjects with pre-
operative thrombocytosis were patients with
advanced stages and types of HGSC. Bivariate
analysis indicated that while the stages did
not reach statistical significance (p>0.05), the
histopathological test did (p<0.05). In addition,
the results of this study did not show that
preoperative thrombocytosis was correlated
with other variables such as age, parity and
CA-125 (p>0.05). Previous studies found same
result!® Two studies showed that HGSC is the
most common type, and its association with
preoperative thrombocytosis exacerbates the
disease and influences treatment outcomes.®
However, a review of the literature studied
from Ye et al stated that very few studies on
the histopathological type of epithelial ovarian
cancer with preoperative thrombocytosis were
carried out, especially in the lethal type of HGSC.

The results of this study indicate that the
age group most affected by ovarian cancer is
<50 years old. A study showed that age group
is a predisposing factor in the growth of ovarian

cancer. It is argued that age is associated with
an increased number of ovulatory cycles,
which are influenced by factors such as early
menarche and late menopause. This is because
the more the number of ovulation cycles, the
more the process of cell mitosis that causes the
inflammatory process due to the ovulation cycle.
Therefore, it predisposes to the development
of neoplastic cells.*? Epithelial ovarian cancer
(EOC) is considered a postmenopausal disease.
Accordingly, previous studies have examined
mean ages ranging from 50 to 79 years. However,
age is not an independent prognostic factor.’®
The results of the research at Sanglah Hospital
Denpasar, Dr. Cipto Mangunkusumo Hospital,
and dr. Sardjito Hospital found an increase in
the incidence of ovarian cancer as one gets
older, with a peak incidence at the age of 41-50
years. However, the incidence decreases again at
thereafter age. This is because the ethnic of Asian
descent has a tendency to suffer from ovarian
cancer at a younger age.**1*

The results in this study showed that parity
presents the largest percentage of ovarian cancer
cases. A study at RSUD H. Abdul Moeloek Bandar
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Lampung showed the same results as this study.
Likewise, cohort studies in Europe and Sweden
suggest that parity is not associated with survival
in epithelial ovarian cancer (EOC).1"18

Advanced stages such as stages III and IV
dominate in this study compared to the early
stages, which is stage I. Some research at Sanglah
Hospital Denpasar, H Adam Malik Hospital
Medan, dr. Sardjito Hospital and Wahidin
Sudirohusodo Hospital showed the same results,
where stage III was the most common 14151920
Correspondingly, conducted a study to examine
the clinicopathological patterns and outcomes
in patients with epithelial ovarian cancer (EOC)
over a 35-year period (1985-2015) and showed
the same results that stage III continues to be
the most prevalent stage and shows a tendency
to increase, although other stages also exhibit an
upward trend.> Overall survival in patients with
ovarian cancer tends to be low because 70% of
patients are diagnosed first with an advanced
stage, thus creating chemotherapy resistance.?
In addition, high mortality is associated with
epithelial and advanced ovarian cancer.’

More than half of the cases in this study had
histopathological High Grade Serous Cancer
(HGSC). In line with this study findings, a study
Chang et al showed that the serous type was
the most common around 43.3% and diagnosed
at a more advanced stage about 82.8% of
the total cases of the serous type.?? A cohort
study conducted from 1985 to 2015 showed
that HGSC still ranks first as the most common
histopathology, while mucinous decreased
significantly over 35 vyears. Although, HGSC
showed the lowest outcome at 5-year disease-
specific survival (DSS), there was an increase in
HGSC with an advanced stage resulting from a
lack of awareness of the symptoms of ovarian
cancer.?

CA-125 serum (cancer antigen 125) is one
of the tumor markers used in initial screening
of patients with a diagnosis of solid ovarian
tumor which serves to monitor the outcome of
chemotherapy in patients with epithelial ovarian
cancer. Seventy-one percent (71%) of all study
subjects had a CA-125 of 250 u/mL. CA-125
elevates in 50% of patients with stage I ovarian
cancer and in 80-90% of patients with advanced
ovarian cancer.?? Hence, this finding is in line with
this research.

Theoretically, preoperative thrombocytosis
has a relationship with staging where the
incidence of thrombocytosis increases as the

FIGO stage progresses. This theory may be
related to the stage found in this study, where
patients with pre-operative thrombocytosis were
found to have stage III cases on average. Thus,
the findings of this study confirmed the findings
of studies stating that thrombocytosis was
associated with metastases from ovarian cancer,
and the incidence of thrombocytosis increases as
the FIGO stage progresses.”® Despite our study
not demonstrating a direct relationship between
stage and pre-operative thrombocytosis, the
results of univariate analysis indicated a higher
prevalence of advanced stages compared to
early stages.

On the other hand, considering this research
marks the first investigation conducted in West
Kalimantan, it inevitably carries certain limitations.
For instance, the small number of subjects or
samples and the inadequate clinical data present
limitations in this study. Therefore, future research
focusing on the development of epithelial ovarian
cancer should consider incorporating additional
parameters that are easy to collect and obtain.
Such studies could potentially be conducted
even within primary health facilities, enabling
early treatment initiation and thereby improving
prognosis.

CONCLUSIONS

Pre-operative thrombocytosis have a relationship
with histopathological type in epithelial ovarian
cancer in Dr. Soedarso Regional General Hospital
Pontianak.
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Higher HIF-1a Level in Cervical Cancer Worsen the Outcome of
Radiotherapy in Stage IIIB Squamous Cell Carcinoma of the Cervix
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Abstract

Objective: To assess and evaluate HIF-1a levels as predictors of radiotherapy outcomes for patients with stage IIIB cervical
cancer.

Methods: This retrospective cohort study was conducted in the Gynecology Oncology Division, Department of Obstetrics
and Gynecology at FKUI, RSCM Jakarta. Biopsy data from 76 patients were analyzed to investigate HIF-1a levels using ELISA.
Subsequently, these patients underwent complete radiotherapy, and outcomes were assessed using magnetic resonance
imaging (MRI). Outcomes were categorized as positive response (disappearance of all lesions or a >30% decrease in the sum
of the longest diameter compared to before radiotherapy) or negative response (lack of positive response criteria and a >20%
increase in the smallest sum or new lesions). The one-year survival rate according to HIF-1a levels was also calculated. Data
were analyzed accordingly.

Results: Among the 76 samples, 49 (61.8%) patients exhibited positive (complete and partial) responses, while 27 (38.2%)
exhibited negative (progressive and stable disease) responses. The HIF-1a cut-off level ranged from 0.001 to 0.297 pg/mg,
with the cut-off set at 0.019 pg/mg. We observed that higher HIF-1a levels worsened the outcomes of radiotherapy in patients
with stage IIIB squamous cell carcinoma (SCC) cervical cancer (p = 0.044, RR= 1.909, 1.07- 3.75, 95% CI). A low HIF-1a level was
associated with a better one-year survival rate (p=0.011).

Conclusion: Patients with stage IIIB squamous cell carcinoma cervical cancer and higher HIF-1a levels are at a 1.909-fold
increased risk of experiencing negative radiotherapy responses compared to those with lower HIF-1a levels.

Keywords: cervical cancer, HIF-1q, radiotherapy response, stage IIIB SCC.
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INTRODUCTION

Cervical cancer is one of most prevalent
cancers in women worldwide. During 2018, the
number of cervical cancer cases worldwide has
unalterable, namely 570.000 new cases and
311.000 death on 2018. The average age at which
cervical cancer claimed a life was 59 worldwide;
the range was 45 years (Vanuatu) to 76 years
(Martinique). Out of 185 nations evaluated,
146 (79%) had cervical cancer in the top three
malignancies affecting women under 45 years of
age.! Due to the absence of symptoms in the

early stages, cervical cancer is often diagnosed
at an advanced stage. A study conducted at Dr.
Cipto Mangunkusumo National General Hospital
revealed that 41.6% of cervical cancer patients
were diagnosed at stage III, with 71.6% of cases
being of the squamous cell type.??

A common characteristic of cervical cancer,
akin to other solid cancers, is oxygen deprivation
(hypoxia) induced by aberrant tumor vasculature®.
During the hypoxic state of the tumor, the tumor-
specific immune response is modulated by the
activation of Hypoxia-Inducible Factors (HIFs) and
their downstream signaling pathways, including
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CXCR4, M-CSFR, and CD47. Consequently,
various immunosuppressive cytokines and
growth factors are produced, promoting immune
evasion and accelerating tumor progression.”
Additionally, hypoxic tumor cells exhibit
increased resistance to radiation. These cells
initiate stress response mechanisms to adapt to
low oxygen concentrations. Certain cells within
the tumor respond adaptively to hypoxic stress
by modifying their gene expression, leading
to an aggressive phenotype and therapeutic
resistance.® Cancer cells alter their metabolism in
order to increase growth, survival, proliferation,
and long-term survival. The unifying hallmark
of this altered metabolism is enhanced glucose
absorption and lactate fermentation. This
process is observed even in the presence of fully
functional mitochondria, and it is referred to as
the Warburg Effect. Monocarboxylate transporter
4 exports lactate from cells as an end product of
lactic acid fermentation following glycolysis. The
lactate is subsequently taken up by cancer cells
via the monocarboxylate transporter 1 (MCT1)
and converted to pyruvate via the enzymatic
activity of lactate dehydrogenase-B (LDH-B).
Increased intracellular pyruvate levels limit the
formation of alpha ketoglutarate, which stabilises
and activates HIF-1, resulting in the activation of
VEGF-dependent tumour angiogenesis and the
acceleration of tumour growth.” Radioresistance
caused by HIF-1-induced Warburg effect results
in cancer cells that are difficult to treat and may
result in tumour recurrence. HIF-1 activators
represent a promising group of targets that could
lead to the development of novel therapies.’
As the consequences, the sensitivity of hypoxic
tumor cells to radiation therapy will be decreased.
In aggressive tumors, HIF-1a is generally more
pronounced. It can be independent predictor of
poor prognosis in certain types of cancer.®

The treatment method required s
determined by the stage and extent of cervical
cancer progression, which may comprise
one or a combination of surgery, radiation,
and chemotherapy.” However, failure rate of
radiotherapy in cervical cancer patients is still
unsettling, about 42% for stage III patients and
74% for stage IVA patients.? Prognostic factors
of outcome for radiotherapy are related to
patient age, stage of the disease, tumor size,
histopathology of tumor, differentiation rate,
and lymph node metastasis.? It is also affected
by apoptosis factors and various biomarkers such
as ki67, cell division cycle 6 (CDC6), maintenance

protein 5 (MCM5), and c-myc.?

HIF-1 is the biomarker that need further study
inordertodetermine theirrelationtoradiotherapy
outcome. It is one of the biomarkers regulated
during hypoxia state of cells. Solid tumors
must have experienced hypoxic state during its
growth along with angiogenesis process.!® As
the consequences, it would also regulated HIF-1
during growth. HIF-1 consists of 2 subunits, HIF-
laand HIF-1B. HIF-1ais a subunit which regulated
by oxygen level and stimulates angiogenesis,
erythropoiesis, and eventually apoptosis.'! As a
result, tumour therapies, such as radiotherapy,
chemotherapy, and immunotherapy, can be less
successful in a hypoxic tumour microenvironment
(TME).2?

Based on statements mentioned above, this
study aims to assess and evaluate HIF-1a as a
radiotherapy outcome predictor for stage IIIB
cervical cancer patients.

METHODS

This cohort study included 76 patients with
stage IIIB cervical cancer, all of whom had
squamous cell carcinoma type and had not
received any prior treatment before undergoing
HIF-1a examination. Consecutive sampling was
employed during patient selection. Exclusion
criteria for the study encompassed patients with
any other type of cancer besides cervical cancer
and those who had undergone alternative forms
of therapy such as surgery or chemotherapy. All
patients received treatment at the Department
of Radiotherapy, Faculty of Medicine, Universitas
Indonesia. The study was conducted within the
Division of Gynecologic Oncology, Department
of Obstetrics and Gynecology, at Dr. Cipto
Mangunkusumo National General Hospital.

HIF-1a level as independent variable was
assessed using lab study before radiotherapy was
initiated. Biopsy of cancer tissue was performed.
Level of HIF-la was assessed using ELISA
method in Biochemical Laboratory Department
of Biochemistry Faculty of Medicine, Universitas
Indonesia. Due to absence of cutoff for significant
HIF-1a level category for cervical cancer patients,
HIF-1a level was assessed quantitatively and
categorized into two groups, namely high and
low level of HIF-1a using ROC (Receiver Operating
Characteristic Curve) into two study groups in
consideration of highest sensitivity, specificity,
positive likelihood ratio, and accuracy possible.

Meanwhile, radiotherapy outcome was
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determined using magnetic resonance imaging
(MRI) which was assessed by radiologists in
Dr. Cipto Mangunkusumo National General
Hospital. Complete and partial response was
then categorized as positive response while
stable or progressive response was categorized
as negative response.

The study was approved by the Faculty of
Medicine, Universitas Indonesia.  All human
studies had been approved by the Research
Ethics Committee (ethical number: 0944/UN2.F1/
ETIK/2018). All patients who were included in this
study had given their informed consent prior to
their inclusion in the study.

This study use 5% error bound and 95%
confidence interval limit, power of the test
considered to be 90%. Collected data were then
analyzed using SPSS for Macintosh version 22
software. The data was analyzed using chi square
test.

RESULTS

Seventy-six samples met the inclusion criteria
for this study. Univariate tests were conducted
to assess the characteristics of the study group
subjects. The authors did not differentiate
age since a normal distribution was observed,
with a mean of 50.29 and a standard deviation
of 8.6. Consequently, similarities were found
in sociodemographic and clinicopathological
characteristics among the study subjects,
allowing for comparisons between groups. The
characteristics among the groups in this study
are presented in Table 1.

Table 1. Sociodemographic and Clinical Pathological
Characteristics of Stage IlIB Cervical Cancer Patients

Subjects characteristics n (%) (N = 76)

Age (years), mean (SD) 50.3 (8.6)
30-40 13 (17.1)
41-50 23 (30.3)
51-60 31 (40.8)
61-70 9 (11.8)

First sexual intercourse age (years)

<20 33 (43.4)
>20 43 (56.6)
Parity, mean (SD) 3 (0-8)

Diameter of tumor (cm), mean (SD) 5.35 (1.9-15.0)
Tumor differentiation

Grade 19 (25.0)

Grade II-1II 57 (75.0)
Radiation therapy response

Positive 49 (61.8)
Negative 27 (38.2)

In order to classify subjects into two study
groups, HIF-la level was categorized using
ROC (Receiver Operating Characteristics) curve
analysis based on HIF-1a positive response and
negative response. Considering highest LR+
value of 1.36, sensitivity of 72.4%, specificity of
46.8%, and accuracy of 59.60%, cutoff point for
HIF-1la was determined at 0.019 pg/mg. ROC
curve of HIF-1a level can be seen in figure 1.
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0.4

0.2—

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
1 - Specificity

Afterwards, clinicopathologic and sociode-
mographic characteristics for each of the study
groups were analyzed as shown in table 2.
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Table 2. Clinicopathologic and Sociodemographic Characteristics Based on HIF-1a Level

Subjects Positive response  Negative response  Total P-value
characteristics n (%) n (%)

Age (years), mean (SD) 50.45 (8.74) 50.03 (8.52) 0.059
First sexual intercourse age 0.449
<20 21 (63.6) 12 (36.4) 33 (43.4)

>20 26 (39.5) 26 (60.5) 43 (61.4)

Diameter of tumor (cm) 5(1.9-10.2) 6 (3.1-15.0) 0.337
Differentiation degree 0.054
Grade I 31 (66.6) 26 (89.7) 57 (75.0

Grade II-1II 16 (34) 3(10.3) 19 (25.0

Types of cancer 0.278
scc 44 (63.8) 25 (36.2) 69 (90.8)
Ceratinized SCC 3(42.9) 4 (57.1) 79.2)

HIF-1a level (pg/mg) 0.044
>0.019 23 (52.3) 21 (47.7) 44 (57.9

<0.019 24 (75) 8 (25) 32 (42.1)

HIF-la=hypoxia inducible factor-1 alpha; SD=standard deviation; SCC=squamous cell carcinoma

Chi square analysis was done to determine
relationship between HIF-1la level and radiation
therapy response. P value of the study was 0.044
which showed there was a significant relationship
between HIF-1la level and radiation therapy
response in stage IIIB SCC cervical cancer patients.
Relative risk of this study was 1.909 (1.07 — 3.75,
CI 95%).

DISCUSSION

In this study, a high level of HIF-la was
identified as one of the risk factors associated with
a poorer outcome following radiotherapy, with a
relative risk (RR) of 1.909 (95% CI = 1.07-3.75).
This finding aligns with the pathophysiology of
cervical cancer, as tumors with elevated HIF-la
levels face challenges in maintaining ATP levels
during radiation therapy. Conversely, tumors
in a hypoxic state tend to exhibit increased
bioenergetic processes mediated by HIF-1q,
leading to sustained tumor proliferation.t!3

The study concludes that a high level of HIF-1a
is a risk factor for a poorer radiotherapy outcome,
with a relative risk of 1.909 (95% CI: 1.07-3.75).
This finding is consistent with the tumor's
pathophysiology, as tumors with elevated HIF-
la levels struggle to maintain ATP levels during
radiation therapy. Conversely, tumors in a hypoxic
state tend to exhibit increased bioenergetic
processes mediated by HIF-1a, which contributes
to sustained tumor proliferation.*

In general, stage IIIB SCC cervical cancer
patients in Dr. Cipto Mangunkusumo National
General Hospital were about 50 years old, had

born 3 children and had bad differentiation
degree. This result is similar to a comparable
study which shown that women aged more
than 50 years is more prone to suffer from
cervical cancer.? As mentioned before, we found
that there are similarities in sociodemography
and clinicopathology = between  subjects’
characteristics.

Based on the bivariate analysis of each sample's
characteristics, no significant relationship was
found between patient characteristics and
radiation therapy outcome in patients with stage
ITIB squamous cell carcinoma (SCC) of the cervix.
This result aligns with a previous study that
demonstrated no significant association between
patient age, overall survival, and relapse-free
survival in cervical cancer patients.®

From this study, it can be concluded that HIF-
la promotes radioresistance in tumors. Three
out of four functions of HIF-la—apoptosis,
metabolism, and proliferation—promote
radiosensitization, while the fourth function,
vascular protection, paradoxically promotes
radioresistance for tumors. Despite having more
functions that promote radiosensitization, it is
concluded that the radioresistance function of
HIF-1a is significantly more dominant. This is
because an increase in HIF-1a levels leads to an
upregulation of the transcription factor nrf2, which
in turn regulates the production of enzymatic
(endogenous) antioxidants such as superoxide
dismutase (SOD), glutathione peroxidase, and
catalase. The increase in enzymatic antioxidants
can exacerbate radiation therapy responses.t

As the result, HIF-1a level influenced the
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outcome of radiotherapy in cervical cancer
patients. Along with increased HIF-1a level
(cut-off point 0.019 pg/nm), the tumor became
more resistant to radiotherapy. Based on this
result, assessing HIF-1a level may give benefit
to predict the success possibility of treatment
before proceeding to radiotherapy. Limitation of
this study was a single center of study. It is never
attempted before to do multicenter research.
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Abstract

Objective: To determine the use of LLETZ/LEEP to eliminate HPV DNA positive result in patients with cervical precancerous
lesions at General Hospital dr. Mohammad. Hoesin, Palembang.

Methods: A case series with cervical precancerous lesions was undertaken at the Oncology Polyclinic of dr.Mohammad Hoesin
Hospital Palembang from January to October 2022. There were 24 samples with positive HPV DNA before LLETZ/LEEP. Samples
then checked for HPV DNA after LLETZ/LEEP. The effectiveness of LLETZ/LEEP therapy was analyzed using the Mc Nemar test.
Comparison of HPV DNA outcomes (positive or negative) based on procedure, HPV DNA type and histopathological type was
analyzed using Fisher Exact and Pearson Chi Square tests. All data were analyzed using SPPS version 22.0.

Results: In this study, it was found that the average age of patients with cervical precancerous lesions was 40.25 + 7.67 years
(28 - 57 years). Based on the diagnosis, 8 samples were found with High-grade Squamous Intraepithelial Lesion (HGSIL) and 16
samples with Low-grade Squamous Intraepithelial Lesion (LGSIL). All samples in this study were housewives and the majority
were multiparas (75.0%). History of abortion in the patients in this study was only found in 5 samples (20.8%). The results
showed that there were significant differences in the HPV DNA before and after LLETZ/LEEP therapy (p = 0.000). In addition,
the results showed that there was no difference in the outcome of HPV DNA based on the procedure (p = 1.000) and the type
of HPV DNA (p = 0.643). After LLETZ/LEEP therapy was carried out, it was found that only 1 subject has positive HPV DNA result
and the HPV DNA virus found was type 52 and (high risk) and 42 (low risk).

Conclusion: It can be concluded that LLETZ/LEEP therapy is effective in eliminating HPV DNA positive results in cervical
precancerous lesions

Keywords: cervical cancer, HPV DNA, LLETZ/LEEP, precancerous lesions, RCT
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INTRODUCTION infection and progresses to precancerous lesions.
Over 50-80% sexually active women was infected
by HPV during their life with 20% progressed

to cervical cancer. Cervical precancerous lesions

Cervical cancer is the fourth common cancer
in women worldwide with 341.831 death in

2020. This mortality is mainly related to the
delay in diagnosis, where most cervical cancer
stages (70% of cases) are diagnosed at invasive,
advanced and even terminal stages.**
Pathogenesis of cervical carcinoma is well
known and begins with human papilloma virus

will develop into invasive carcinomas over a long
period of time, between 10-20 years. Therefore,
prevention of this disease is important and can
be done by carrying out currently available
vaccinations and early detection. Cytology
examination with high false negative results
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has been screening standard for cervical cancer
over 50 years. HPV DNA examination has the
advantage of very high negative predictive value
is projected to be the new standard.>®

Early detection of cervical precancerous
lesions leads to various types of procedures. In
developing countries there are three treatment
options for cervical precancerous lesions,
namely cryotherapy, large loop excision of the
transformation zone (LLETZ or LEEP), and cold
knife conization (CKC). The recommendations
for treatment are for those with confirmed High
Grade Squamous Intraepithelial Lesion (HGSIL)
or adenocarcinoma in situ (AIS) with cryotherapy,
loop electrosurgical excision procedure (LEEP)/
large loop excision of the transformation zone
(LLETZ), or cold knife conization (CKC).

The success rate of hot knife conization such
as LLETZ/LEEP in cervical precancerous lesions
therapy using LLETZ/LEEP is effective if the
HPV DNA in patients with precancerous lesions
decreases significantly.

This study aims to determine the effectiveness
of LLETZ/LEEP in cervical precancerous lesions
therapy by examining HPV DNA at dr. Mohammad
Hoesin Hospital, Palembang.

METHODS

A case series study to determine the use of
LLETZ/LEEP to eliminate HPV DNA positive result
in patients with cervical precancerous lesions was
undertaken at Dr. Mohammad Hosein Hospital
Palembang from January to November 2022.
Obtained 30 patient with positive pap smear for
cervical precancerous lesions, 6 subjects were
excluded due to negative HPV DNA results. The
independent variable in this study was LLETZ/
LEEP while the dependent variable was HPV DNA.

The collection of HPV DNA test specimens
was carried out by taking cervical mucus with
a disposable broom-type cervical brush into
the cervical canal before and after LLETZ/LEEP
procedure. The direct examination was carried
out in Prodia Palembang laboratory. Examination
of the HPV genotype using the QIAamp Mini
DNA Kit (Qiagen) DN. LLETZ or LEEP were chosen
by oncologist based on clinical appearance of the
cervix during the procedure.

Data processing used SPSS 22.0. Descriptive
analysis was carried out to assess general
characteristics and HPV DNA data. The
effectiveness of LLETZ/LEEP therapy was analyzed
using the Mc Nemar test. Comparison of HPV

DNA outcomes (positive or negative) based on
procedure, HPV DNA type and histopathological
type was analyzed using Fisher Exact and Pearson
Chi Square tests.

RESULTS

In this study, it was found that the average age
of patients with cervical precancerous lesions was
40.25 + 7.67 years (28 - 57 years). All samples
in this study were housewives and the majority
were multiparas (75.0%). History of abortion in
the patients in this study was only found in 5
samples (20.8%) (Table 1).

Table 1. General Characteristics of Research Subjects

Variable Frequency (%)

Age (years old)

Mean + SD 40.25 + 7.67

Median (Min- Max) 40 (28 - 57)

Age at Marriage

Mean + SD 23.63 +3.93

Median (Min- Max 23.5(17 - 30)

Age, n (%)

> 35 19 79.2
<35 5 20.8
Occupation, n (%)

House wife 24 100
Parity, n (%)

Nulliparous 1 4,2
Primiparas 5 20.8
Multipara 18 75.0
Abortion History, n (%)

Yes 5 20.8
No 19 79.2
Diagnosis, n (%)

HGSIL 8 333
LGSIL 16 66.7
Anatomical Pathology Results, n (%)

HGSIL 9 375
LGSIL 15 62.5
Procedure, n (%)

LEEP 12 50.0
LLETZ 12 50.0
Explanation

HGSIL : High-Grade Squamous Intraepithe-Lial Lesion

LGSIL : Low-Grade Squamous Intraepithe-Lial Lesion

LEEP : Loop Electrosurgical Excision Procedure

LLETZ : Large Loop Excision of The Transformation Zone (LLETZ)

Based on the diagnosis, 8 samples were
found with High-grade Squamous Intraepithelial
Lesion (HGSIL) and 16 samples with Low-
grade Squamous Intraepithelial Lesion (LGSIL).
Meanwhile, based on the results of anatomical
pathology, there were 9 samples with HGSIL
histopathological type and 15 samples with LGSIL
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histopathological type. There was 1 sample that
was initially diagnosed as LGSIL but based on the
PA results it was HGSIL (Table 1).

Table 2. Characteristics of HPV DNA

Characteristics Frequency %
HPV DNA before, n (%) 0
Positive 24 100.0
HPV DNA Type, n (%)
High Risk 13 54.2
Low Risk 10 417
Other Type 1 4.2
HPV DNA After, n (%)
Positive 1 4.2
Negative 23 95.8
Alteration, n (%)
Yes 23 95.8
No 1 42

In this study, before LLETZ/LEEP therapy was
performed, all 24 subjects (100%) with cervical
precancerous lesions had positive HPV DNA,
consisting of 13 subjects (54.2 %) with high risk
HPV DNA types, 10 subjects (41.7.3%) with low
risk HPV DNA types and 1 subject (4.2%) with
other types of HPV (Table 2).

After LLETZ/LEEP therapy was carried out, it
was found that only 1 subject has positive HPV
DNA result. Using the McNemar test, the results
showed that there were significant differences
in the HPV DNA result before and after LLETZ/
LEEP therapy (p = 0.000) (Table 3). Patients who
still found positive HPV DNA virus after LLETZ/
LEEP therapy had the histopathological type
HGSIL, were treated with the LLETZ procedure
and the HPV DNA virus found was type 52 and
(high risk) and 42 (low risk). This patient was then
undergoing hysterectomy.

Table 3. The Effectiveness of LLETZ/LEEP Therapy in Patients
with Cervical Precancerous Lesions

Characteristics before after P-value
HPV DNA
Positive 24 1 0.000*
Negative 0 23
Total 24 24
DISCUSSION

Cervical precancerous lesions are preceded
by HPV infection and are influenced by several
factors that increase the risk of precancerous
lesions including Early age at sexual debut,
multiple sexual partners, history of genital warts
and smoking.” These risk factors will play a role in

the process of carcinogenesis, thereby changing
normal cells into abnormal cells that lead to
cervical cancer® Most cases of precancerous
cervical lesions are diagnosed in women between
the ages of the third and fourth decades of life
with the peak incidence of cervical cancer being
in the age group 40-49 years.>® Women aged
40-49 years have a 2.4 times higher chance of
developing precancerous lesions compared to
those aged 30-39 years.®

In this study, it was found that the average
age of patients with cervical precancerous
lesions was 40.25 + 7.67 years and the majority
were aged > 35 years (79,2%). These results are
in line who reported the majority of patients
aged > 35 years.!**? Early marriage which lead to
early sexual debut is also a risk factor for cervical
precancerous lesions. Having sexual intercourse
for the first-time during puberty, which is less
than 17 years old, is a risk factor for cervical
precancerous lesions because the transformation
zone and metaplasia tend to mutate easily. In
this study, it was found that the average age
of patients with cervical precancerous lesions
when married ranged between 15-30 years with
an average of 23.63 years. These results similar
to other studies that found the majority of the
age at marriage in patients with precancerous
cervical lesions was <30 years (86.3%), aged 16-
20 years as many as 41.3%; aged 21-25 years as
much as 23.6%; and aged 26-30 years as much as
23.4%.58°

The majority of patients with cervical
precancerous lesions in this study were multipara
(73.47%). This result is in line with the study
which reported that the majority of patients with
cervical precancerous lesions were multiparas.®®
Several studies state that high parity have a
significant effect. Women who often give birth
(or give birth to many children) automatically
experience injuries to their reproductive organs
including the cervix, especially in women with
short birth intervals, these injuries often include a
higher risk of HPV infection.****

HPV is a member of the Papillomaviridae family
which is divided into 2 subfamilies with more than
50 genera, however, only 5 genera (classification
based on L1 sequence) are associated with
infection in humans namely Alpha-, Beta-,
Gamma-, Nu-, and Mu- papillomavirus. In this
study, 24 samples (100%) of patients with cervical
precancerous lesions had positive HPV DNA,
with a high-risk type of 54.2% and a low risk of
41.7% and 4.2% other types of HPV. The most
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high-risk HPV DNA types were 18 and 52, while
the most low-risk HPV DNA types were 70. These
results are in accordance with a study by Kabir
et al in 2019 which reported that the five high-
risk HPVs that were most often detected in either
single or multiple HPV infections were HPV. 16,
18, 45, 51 and 52. At the end of the study after
the procedure, it was found that only 1 sample
had positive HPV DNA with multiple infections,
namely high-risk DNA types 52 and low risk 42.%>

In this study, both of these procedures
had effectiveness in the treatment of cervical
precancerous lesions which could be assessed
from changes in the HPV DNA. A total of 24
samples that initially had positive HPV DNA after
the procedure there was only 1 sample that still
had positive HPV DNA.

Research conducted by Petrillo et al in 2020
on 182 (60.7%) women who were vaccinated with
the HPV vaccine within 4 weeks after LEEP and
103 (34.3%) women who were not vaccinated.
Recurrence of cervical dysplasia following the
LEEP procedure occurred in 30 (10.5%) women,
of whom 17 were unvaccinated and 13 were
vaccinated. Administration of HPV vaccine after
LEEP appears to reduce the risk of recurrence,
suggesting that HPV vaccination may act as an
adjunctive treatment after LEEP.2®

CONCLUSION

From these results it can be concluded that LLETZ/
LEEP therapy is effective in eliminating HPV DNA
positive results in cervical precancerous lesions.
After LLETZ/LEEP therapy was carried out, it was
found that only 1 sample was still found to have
HPV DNA positive.
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Abstract

Objective: To determine serum CA-125 examination as predictor in predicting the resectability of
advanced ovarian cancer at dr. M. Djamil Padang

Methods: The research sample was obtained using a consecutive sampling technique, wherein samples
were collected one by one within the specified timeframe until the required sample size was achieved.

Results: The mean CA-125 level among respondents was 589.66 U/mL with a standard deviation of
841.55 U/mL. The study also revealed that a CA-125 cutoff value of 337.5 U/mL demonstrated high
sensitivity (92.31%) and specificity (90.90%) in predicting the resectability of ovarian cancer.

Conclusion: Serum CA-125 examination shows a promising result in predicting the resectability of
advanced ovarian cancer at dr. M. Djamil Padang
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INTRODUCTION

For women everywhere, ovarian cancer is the
number one gynecological cancer killer. Ovarian
cancer is the fifth leading cause of death among
women globally.! Globally, 204,000 women are
diagnosed with ovarian cancer, and it causes
125,000 deaths each year.? In the United States,
although ovarian cancer ranks as the eighth most
common cancer in women, the number of deaths
is far greater than the total number of deaths
from gynecological cancer in that country. Every
year in the United States, it is estimated that
as many as 21,650 new cases are found, and
15,520 women die from ovarian cancer. The 2018
Indonesian Society of Gynecologic Oncology
stated that ovarian cancer ranks third in Indonesia

after cervical cancer and corpus uterine cancer.?

The exact number of cases of ovarian cancer
in Indonesia is still unknown, the incidence of
ovarian cancer in Indonesia is predicted to be
around 537 patients, with a patient mortality
rate of 126 cases.* At RSUP Dr. M. Djamil, ovarian
cancer constitutes the most common malignancy
in the Obstetrics and Gynecology department.
Ovarian cancer is often asymptomatic, with only
a few patients exhibiting specific symptoms.
Consequently, about 70% of cases are diagnosed
at an advanced stage, with a survival rate below
30%. Conversely, early detection at stage 1
significantly increases the chances of survival
to 90%.° However, patients typically present at
stages II-1V, resulting in low treatment success
rates. Given this context, the author aims to
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investigate "the role of CA-125 as a predictor
of the resectability of advanced-stage ovarian
cancer at Dr. M. Djamil Padang."

METHODS

The is a cross-sectional study, specifically
focusing on diagnostic tests. The results were
presented in the form of sensitivity output and
the area under the curve (AUC) output of CA-
125 as a predictor of the resectability of ovarian
cancer, utilizing CA-125 levels as a diagnostic
test tool. Researchers utilized a consecutive
sampling method, collecting samples one by one
throughout the study period until an adequate
sample size was achieved. Inclusion and exclusion
criteria were applied to select the sample for this
investigation.

RESULTS

The research aimed to assess the utility of CA-
125 examination in predicting the resectability
of advanced ovarian cancer at RSUP Dr. M.
Djamil Padang. The study involved 35 patients
and commenced in August 2021, continuing
until the desired sample size was attained at the
Obstetrics and Gynecology Department of Dr. M.
Djamil Padang Central General Hospital. Among
the 35 patients included in the study, the mean
CA-125 level was found to be 589.66 U/ml, with
a standard deviation of 841.55 U/ml. This result
indicates a significantly elevated CA-125 level in
advanced-stage ovarian cancer cases.

Table 1. Description of CA-125 Levels at Dr. M. Djamil
Hospital Padang

Variable Advanced ovarian cancer (n=35)

Mean + SD

CA-125 Levels 589.66 + 841.55

The research also found that a CA-125 cutoff
value of 337.5 U/mL was highly sensitive (92.31%)
and specific (90.90%) for predicting whether or
not ovarian cancer could be resected.

Table 2. Description of Mass Resectability of Advance
Ovarian Cancer at Dr. M. Djamil Hospital Padang

Variable Advanced ovarian cancer (n=35)
f (%)
Resectable 13 (37.1)
Non Resectable 22 (62.9)

Interpretation: Most of advance ovarian cancer are non resectable
mass about 22 people (62%).

The results of the analysis show several
cut-off points for CA-125 levels. To explain
the appropriate cut-off points for this study,
researchers used the cut-off point graph in
Figure 1 to determine sensitivity and specificity.
The results showed that the cut point for CA-
125 levels was < 337.50 U/mL (resectable) and >
337.51 U/ml (not resectable) with a specificity of
90.9% and a specificity of 92.3%.

o ROC Curve
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Figure 1. Receiver Opertaing Curve (ROC)
for CA 125 and Resectability

Table 3. Sensitivity and Specificity Data of CA-125 cut-off
point as Resectability Predictor of Advanced Ovarian Cancer

Variable Resectability

CA-125 (<337.5U/mL) (Resectable) (Unresectablele)

(> 337.5 U/mL) 12 (85.7) 2 (14.3)
14.8) 20 (95.2)
Total 13 22

From 35 patients, 12 patients had COP < 337.5
U/ml (resectable), 2 patients had COP < 337.5 U/
ml (not resectable), 1 patient had COP > 337.5
U/ml (resectable), and 20 patients COP > 337.5
U/ml (not resectable). The results of the analysis
showed that the sensitivity (92.31%), specificity
(90.90%), positive predictive value (85.71%),
negative predictive value (95.24%) were very
good. All these values are considered good if >
70%.

DISCUSSION
CA-125 Levels in Ovarian Cancer Patients

CA-125, a glycoprotein with a high molecular
mass, is produced by both ovarian cancer cells
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and normal cells in coelomic epithelial tissue. It
serves as a crucial marker for monitoring tumor
activity in patients with established ovarian
cancer. CA-125 levels are routinely monitored to
assess how well a patient is responding to therapy
and to detect any signs of cancer recurrence after
treatment. In approximately 90% of patients with
epithelial ovarian cancer, changes in blood CA-
125 levels are closely associated with disease
remission and progression. Over the past two
decades, CA-125 has been regarded as the gold
standard tumor marker in medicine, playing a
pivotal role in tracking treatment effectiveness
and identifying potential cancer recurrence.®
Serum CA-125 levels before surgery may
help rule out patients as candidates for primary
cytoreduction and laparotomy.In order to identify
patients who might benefit from decreased
suboptimal cytorelation, they employed a
preoperative blood CA-125 level of 500 U/ml
or above as a cutoff criterion.” Based on the
research results it is known that the mean CA-
125 level of respondents is equal to 589.66 U/ml
with a standard deviation of 841.55U/ml. Patients
who had resectability of a non-resectable tumor
mass (>1 cm), which was 62.9%, were higher
than those who had resectable tumors (<1 cm),
which was 37.1%. In women with histologically
confirmed ovarian cancer, serum CA-125 levels
exceed 35 U/ml in over 80% of cases. CA-125
testing can detect 85% of clinically severe ovarian
cancer cases. However, it's important to note
that elevated CA-125 levels can also be observed
in various other malignancies besides ovarian
cancer, including lung, bladder, gastric, hepatic,
and pancreatic cancers, as well as leukemia,
non-Hodgkin's lymphoma, and mediastinal
teratomas. The CA-125 mucin is considered the
most reliable marker for epithelial ovarian cancer,
with a normal range typically falling between
0-35 kU/L. However, in premenopausal women,
normal CA-125 levels may reach up to 100 kU/L
or higher, particularly during menstruation. Over
the past two decades, CA-125 has consistently
demonstrated its efficacy as the primary tumor
marker for clinical applications in medicine.®

Sensitivity, Specificity, Positive and Negative
Predictive Value, and Cut-Off Point Rate CA-
125 as a Resectability Predictor of Ovarian
Cancer

Malignancy prediction in ovarian tumor
patientsnecessitatesacomprehensive assessment

that incorporates not only the patient's medical
history and physical examination but also the
utilization of tumor markers, such as CA-125.
Preoperatively, CA-125 is widely employed to
evaluate the severity of epithelial ovarian cancers.
In particular, serum CA-125 has shown the
strongest association with a borderline diagnosis
or malignancy among ovarian mucinous tumors.
The diagnostic efficacy of serum CA-125 is thus
maximized in these cases.?

Ovarian cancer is frequently diagnosed at
an advanced stage because patients often do
not experience symptoms until the disease has
progressed significantly. Only about a quarter
of ovarian cancer cases are detected early. In
ovarian cancer management, CA-125 is utilized
as a predictor of recurrence and assesses
resectability. Approximately 80% of ovarian
cancer patients will exhibit elevated CA-125
levels before any recurrence is evident on clinical
examination or imaging studies.’ The CA-125 test
may be used to analyze, monitor, and assess the
response to treatment in ovarian cancer, despite
the fact that it is not specific for the diagnosis of
ovarian cancer itself. A decrease in CA-125 levels
over time indicates that the treatment is effective.
Moreover, CA-125 expression is typically much
higher in serous type epithelial ovarian cancer
compared to other forms of epithelial ovarian
cancer.?

Some epidemiologists have established a
minimum positive predictive value of 10% for
early detection tests of ovarian cancer, requiring
a sensitivity of at least 75% and a specificity of
better than 99.6%. In the study, the Area Under
the Curve (AUC) value was found to be 97%, with
a p-value of 0.0001. This indicates that CA-125
can serve as a reliable predictor in forecasting
the resectability of advanced ovarian cancer, as
assessed by the Receiver Operating Characteristic
(ROC) curve. The ROC curve evaluates the
performance of tumor markers by correlating
the sensitivity and specificity of the diagnostic
test. The AUC obtained from this study's findings
surpassed the AUC value reported in a study,
which utilized ultrasonography to predict hip
carcinoma with an AUC value of 89%. The CA-
125 predictor exhibited a 78% positive predictive
value and a 73% negative predictive value.!*

The research also identified a CA-125 cutoff
value of 337.5 U/mL, which exhibited high
sensitivity (92.31%) and specificity (90.90%) in
predicting the resectability of ovarian cancer.
These findings align with previous studies, which
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demonstrated that preoperative IL-6 and CA-125
levels were associated with surgical outcomes
(suboptimal and optimal cytoreduction), with a
cutoff point of 418.5 U/mL, yielding a sensitivity
value of 88.9% and a specificity value of 77.2%.
Furthermore, another study revealed that a CA-
125 cutoff value of 248.55 U/mL had a sensitivity
of 73.2%, specificity of 73.6%, and accuracy of
73.3% (p=0.0001) in predicting cytoreduction
for epithelial ovarian cancer. Additionally, a CA-
125 cutoff of 100 U/mL was shown to have a
sensitivity of 72% and a specificity of 73% for
predicting inadequate cytoreduction surgery in
stage III ovarian cancer patients.!

Determining a cutoff point for assessing
a predictor involves establishing normal and
abnormal limitvalues, also known as the threshold
values for positive and negative test results. A
test result is considered positive if it surpasses
the threshold value, while it is deemed negative
if it falls below this threshold. The findings of
this investigation, with a sensitivity of 78% and
a specificity of 73%, are consistent with previous
reports suggesting that optimal cytoreduction
success decreases beyond certain CA-125 levels.!!

CA-125 expression in ovarian cancer masses
is attributed to its lubrication and hydration
properties, which create a protective and anti-
adhesive barrier, facilitating mass development.
In a study by Mani et al. (2007), high CA-125
levels were observed in 90% of ovarian cancer
cases, with an initial rise detected in 34% of
cases and a median CA-125 level of 1,733 U/ml.
Given its excellent sensitivity and specificity, CA-
125 testing continues to be advocated for in the
diagnosis of ovarian cancer.!

CONCLUSIONS

The CA-125 examinationyielded highly promising
results as a predictor for forecasting the
resectability of advanced ovarian cancer at RSUP
Dr. M. Djamil Padang, particularly with a Cutoff
Point (COP) 337.5 U/mL for the resectability of
advanced ovarian cancer at RSUP dr. M. Djamil
Padang.
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Abstract

Objectives: To determine the effectiveness of self-sampling method, especially during the COVID-19 pandemic and
considering Indonesia’s cultural context.

Methods: This study utilized a cross-sectional design, and involved patients at the Gynecology and Colposcopy Clinic of Dr.
Cipto Mangunkusumo General Hospital. The estimated sample size was 48, determined using a diagnostic test formula. The
sample population consisted of female patients with positive VIA or abnormal Pap smear results. Each patient underwent HPV
DNA self-sampling and clinician sampling tests using the GenoFlow HPV Array technique and continued with colposcopy. All
patients were also administered a questionnaire consisting of eight questions about their perspective on the self-sampling
HPV DNA test. The data analysis employed a 2 x 2 table using SPSS version 20, and Cohen’s kappa coefficient was calculated
to measure the agreement between the sampling results of patients’ and clinicians'.

Results: Among the examinations conducted by clinicians, there were 33 patients with positive HPV results, whereas through
self-sampling, there were 28 patients with positive HPV (p=0.00). High risk HPV was the most commonly observed, with HPV
type 16 appearing the most (15%). Based on these data, the self-sampling sensitivity, specificity, positive predictive value,
and negative predictive value were 85%, 100%, 100%, and 75%, respectively, with a concordance rate of 89.6%. The Cohen’s
Kappa coefficient between samples taken by the clinician and self-sampling resulted in K=0.778, which is considered a good
agreement (K=0.61-0.80). All patients concluded that the procedure was easy (100%), and the majority (60.5%) expressed a
preference for the self-sampling method.

Conclusion: There is a good agreement between the results of self-sampling and clinician sampling for detecting HPV DNA,
with patients positively accepting the self-sampling method, indicating its potential as an effective cervical cancer screening
method.
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INTRODUCTION

Cervicalcancerisamalignancythatiscommonly
experienced by women. Globally, cervical cancer
ranks fourth after breast, lung, and colorectum
cancers.! According to the International Agency
for Research on Cancer, there were 660,000
new cases of cervical cancer worldwide in 2022,
with 94% occurring in developing countries.
Approximately 350,000 deaths were attributed to
cervical cancer, accounting for 14.1% of cancer-
related deaths among women.? In Indonesia,

Globocan reported that there was an increase in
the incidence and mortality rates due to cervical
cancer with 36,964 cases (23.3 per 100,000
women) and 20,708 deaths (13.2 per 100,000
women).?

High-risk  Human Papillomavirus  (HPV)
infections, particularly types 16 and 18, are the
primary causes of cervical cancer. The disease
often shows no clear signs or symptoms until it
reaches an advanced stage, leading to delayed
diagnosis and treatment. Therefore, the World
Health Organization (WHO) recommends HPV
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vaccination before individuals become sexually
active as a means of cervical cancer prevention.
Early detection methods such as Visual Inspection
with Acetic Acid (VIA), Pap smears, and testing
for high-risk HPV strains are also suggested.?

HPV DNA examination is an early detection
method for cervical cancer that uses amplification
techniques. The GenoFlow HPV Array (DiagCor)
is a recognized tool for HPV DNA genotyping,
capable of detecting high-risk HPV strains, which
can significantly impact patient management.
Patients with negative test results have a very
low likelihood of developing cervical cancer, with
the test showing a sensitivity of up to 90% and
a specificity of 84.61%.* The combined use of
HPV DNA examination and Pap smear achieves
a sensitivity of 93.7% for detecting cervical
intraepithelial neoplasia grades 2 and 3 (CIN 2/3).
In contrast, a Pap smear alone has a sensitivity
of 60%, while HPV DNA examination alone has
a sensitivity of 85% for detecting high-grade
lesions.?

Sample collection for the GenoFlow HPV
Array (DiagCor) examination can be performed
by clinicians or independently by the patient.
Self-sampling for HPV DNA testing involves
using vaginal specimens and is considered
more acceptable for women who are reluctant
to undergo VIA or a Pap smear due to cultural
reasons or discomfort. This method allows
women to perform the test at home, offering
greater convenience. It also reduces logistical
and financial burdens while enhancing privacy
and comfort.®

The Directorate of Diseases Prevention and
Control of the Indonesian Ministry of Health
reported that the screening coverage in 2021
was still around 6.8%.” Indonesia, with its diverse
educational levels and habits, adds another
layer of complexity. Cultural and normative
differences also influence the acceptance rates
of this examination. Self-sampling of the HPV
DNA test presents as an alternative to cervical
cancer screening. This is expected to enhance the
cervical cancer screening coverage in Indonesia,
thus reducing the incidence of cervical cancer.
Therefore, this study aimed to determine the
accuracy and patient perspective of a self-
sampling HPV DNA genotyping test for cervical
cancer detection.

METHODS

This study was a diagnostic test utilizing a

cross-sectional design to determine the accuracy
of self-sampling HPV DNA examination in women
with positive VIA or Pap smear results at Dr. Cipto
Mangunkusumo General Hospital (RSCM). The
approach of this research was qualitative, as the
information or data to be presented consisted
of statements of both positive and negative
outcomes, both from the self-sampling results of
patients and direct examinations conducted by
clinicians. This study was conducted in accordance
with the Declaration of Helsinki. Ethical approval
was granted by the Ethics Committee of the
Faculty of Medicine, University of Indonesia (KET-
280/UN2.F1/ETIK/PPM.00.02/2022).

The sample population consisted of female
patients who visited the Gynecology and
Colposcopy Clinic at the RSCM with positive
VIA or abnormal Pap smear results. Each patient
underwent HPV DNA self-sampling using
cervical sampling brush and clinician sampling,
and continued with colposcopy. The population
consideration was based on the population with
positive VIA results, as the likelihood of obtaining
a positive HPV DNA result was higher than that of
normal patients, and adding a normal population
results in higher costs. The sample size in this
study was estimated using two diagnostic test
formulas. We reviewed both these calculations
and obtained an estimated sample size of 48.

The data collection technique used in this
study employed a limited consecutive sampling
from March 1st to August 31, 2022. All patients
fulfilled the inclusion criteria, and no exclusion
criteria were requested for their willingness to
participate. The data underwent analysis using
SPSS version 20. In order to ascertain sensitivity,
specificity, positive predictive value, and negative
predictive value, a diagnostic test employing a 2 x
2 table was employed. Cohen’s Kappa coefficient
was also calculated to measure the agreement
between the patients’ and Clinicians’ sampling
results. The interpretation of the Cohen'’s kappa
coefficient as following <0.20 = poor, 0.21-0.40
= fair, 0.41-0.60 = moderate, 0.61-0.80 = good,
>0.80 = very good.®

Patient perspectives were assessed using a
questionnaire to evaluate concerns when taking
samples independently, perceived concerns,
ease of use of self-sampling, preferred sampling
method, problems encountered in screening,
affordable and reasonable price for self-
examination of HPV DNA, interest in routine HPV
DNA testing every 1-3 years, and the desire to
convey the subject of independent HPV DNA
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testing to friends and relatives. The questionnaire
will be presented in the form of a descriptive
table, using percentages.

RESULTS

The research subjects were selected based
on inclusion criteria and were conducted at
Gynecology and Colposcopy Clinic in RSCM

from March 1st to August 31, 2022, resulting
in a total of 48 subjects. As shown in Table 1,
among the examinations conducted by clinicians,
33 patients (68.75%) had positive HPV results,
whereas 28 patients (58.33%) had positive HPV
results through self-sampling. The p-values
comparing the two examination methods were
p= 0.00 (p<0.05).

Table 1. Comparison between Examinations Conducted by Clinician and Self-sampling

Variable Positive HPV Negative HPV P-value
N N %
Clinician Sampling 33 68.75 15 31.25 0.00
Self-Sampling 28 58.33 20 41.67

Self-sampling sensitivity, specificity, positive
predictive value, and negative predictive value
were 85%, 100%, 100%, and 75%, respectively.
We also calculated Cohen’s Kappa coefficient
between samples taken by clinicians and samples
taken by patients, resulting in a kappa value of
0.778. From this kappa value, it can be concluded
that the level of agreement between patients and
clinician’s sampling results is good agreement
(K=0.61-0.80).

Table 2. HPV Type in Clinician and self-sampling results

HPV Type Clinician Sampling  Self-Sampling

(N) (N)

HR 16

HR 16, 18
HR 16, 59
HR 18

HR 18, 58
HR 33

HR 39

HR 39, 56
HR 45

HR 51

HR 52

HR 52, 53
HR 52, LR 44
HR 53

HR 56

HR 56, 58
HR 58

HR 66

HR 66, LR 43
HR 68, LR 43
LR 42, 81

LR 81
Negative

N

TN RN R

PR R RPRRPRWORRRREPRERWONRRERNRNRRO

PR R R WR R R RRE I WN

=
ul
N
o

The types of HPV detected by either method
of sampling are presented on Table 2. High-risk
HPV was the most commonly observed, with
HPV type 16 appearing the most frequently
(15%). Identification of two low-risk HPV types
were also found in both samples. Concordance
was observed in 43 pairs (28 positive for the
same HPV types and 15 negative). In general,
there was an 89.6% agreement rate (43 out of 48
pairs) between the outcomes acquired through
HPV DNA testing via self-sampling and clinician
sampling.
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Table 3. Patient Perspective on HPV DNA Self-Sampling Test

Question Number of Patients (%)
(N)
Concerns when taking samples independently
Yes 20 41.7
No 28 58.3
Perceived concerns
Painfull 10 21
The sample taken is not good 7 15
The sampling tool falls 7 7
Others 1 21
Ease of use of self-sampling
Easy 48 100
Difficult 0
Do not know 0 0
Preferred sampling method
By clinician 19 395
Self-sampling 29 60.5
Problems encountered in screening
Fear of precancerous or cancerous results 42 87.5
Facilities (Hospital) away from home or office 4 84
Feeling unnecessary because there are no symptoms/pain 5 10.5
Transport issues 2 4.2
The cost of the examination is quite expensive 18 375
If the result is positive, it is feared that the cost will be expensive 25 52.1
Not approved by the husband/spouse 5 10.5
Affordable and reasonable price for self-examination of HPV DNA
<500,000 rupiah 37 77
500,000-1,000,000 rupiah 9 18.7
>1,000,000 rupiah 2 43
Interest in routine HPV DNA testing every 1-3 years
Yes 46 95.8
No 2 42
Desire to convey the subject of independent HPV DNA testing to
friends and relatives
Yes 48 100
No 0 0
In Table 3, where questionnaire responses DISCUSSION

were collected from patients after undergoing
the examination, 28 patients (58.3%) expressed
concerns about conducting self-sampling. The
greatest concern was related to pain during the
examination, with 10 patients (21%) mentioning
it. After self-sampling, all patients concluded that
the procedure was easy (100%), and the majority
of patients (29 patients, 60.5%) expressed a
preference for the self-sampling method. A
significant proportion of patients (42 patients,
87.5%) were admitted to being fearful of
undergoing screening, as a positive result might
lead to worries. According to the questionnaire,
the anticipated cost of the self-sampling method
was <500,000 rupiah (37 patients, 77%).

In developing countries, cervical cancer is
often detected at advanced stages, leading to
high mortality rates. According to Globocan data
from 2022, there were 36,964 new cases of cervical
cancerinIndonesia, out of a total of 69,886 casesin
Southeast Asia. The estimated number of deaths
due to cervical cancer was 20,708 out of 38,703
cases in the same region. This makes Indonesia
the highest-ranking country in Southeast Asia in
terms of new case detection and cervical cancer-
related deaths. Cervical cancer is prioritized in
Indonesia due to the low coverage of screening
and early detection efforts.
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Our study found that high-risk HPV type 16
was the most frequent (15%). This was consistent
with the study which reported HPV 16 (18.4%) as
the most prevalent type among the 61 HPV DNA
genotypes.’ Chan et al. also demonstrated HPV
type 16 to be the most detected virus worldwide,
with it being responsible for around 32% of all
infections in South Asia alone.*

The self-sampling tests in this study generated
a sensitivity, specificity, positive predictive value,
and negative predictive value of 85%, 100%,
100%, and 75%, respectively. Several studies
have examined the accuracy of self-sampling
HPV DNA tests compared to those obtained by
clinicians. A study conducted in India found that
the diagnostic values between self-sampling
and clinician sampling did not significantly
differ. In self-sampling, the sensitivity, specificity,
positive predictive value, and negative predictive
value were 66.7%, 98.1%, 83.3%, and 95.3%,
respectively.’! In a study which investigated
the effectiveness of self-sampling for HPV
DNA testing in Ghana, the results were highly
promising. Self-sampling exhibited a sensitivity
and specificity of 92.6% and 95.9%, respectively.
The concordance with samples collected by
clinicians was also high, at 94.2% with a kappa
value of 0.88.%2

Our study also observed a high concordance
rate between the self-sampling and clinician
sampling results. Overall, a 89.6% concordance
rate was observed between the tests for combined
high- and low-risk types. This percentage is
consistent with other studies, such as those
conducted in Netherlands showed concordance
rates of 96.8%.1* A study conducted in Brazil also
revealed that 88% of self-collected HPV DNA test
results matched samples collected by clinicians.*
A study in Singapore showed sensitivity 83.3%,
specificity 94.6%, positive predictive value 79.4%,
negative predictive value 95.8%, accuracy 93.3%
and kappa value of 0.77.%°

Cohen’s kappa coefficient was also calculated
to assess the agreement between samples
collected by clinicians and those taken by
patients. The resulting kappa value of 0.778 falls
within the range indicative of good agreement
(K=0.61-0.80). A study conducted in India also
found that HPV DNA testing with self-sampling
yielded diagnostic values equivalent to those
obtained with clinician-collected samples at
94.1% with a kappa of 0.73.*! This value would
further increase when combined with other
screenings, such as VIA or Pap smear. A study in

Hongkong showed a kappa value of 0.652.1* This
signifies a robust level of consistency between
the two sampling methods employed by patients
and clinicians. Our findings suggest reliable
and good agreement in the sampled data,
highlighting the strong concordance between
the samples obtained from both clinicians and
patients during the study. These values led to the
conclusion that self-sampling can be performed
when there is a limited availability of human
resources in particular area.

Based on questionnaires administered to
patient samples, there is a reluctance to undergo
early detection of cervical cancer due to the fear
of receiving a positive diagnosis and discomfort
with examinations. However, they preferred
screening by self-sampling in future tests because
of their ease of use. This finding is consistent
with other research conducted in Argentina, a
middle-income country, which 85.8% accepted
self-sampling as a screening method.'” Another
study in Malaysia, 84.5% also found that self-
sampling was easy and 81.7% good experience
about it** A study in Thailand showed 91.5%
women felt comfort and 80.8% rated very good
to excellent for overall experience compared to
clinician collected method.?® Other study in USA
showed that 59.1% preferred self HPV testing
with 82.7% said the reason more convenient,
easier, and time saving.? In a study conducted in
Norway, the majority of respondents concluded
that self-sampling was easy to perform (94.5%),
painless (90.7%), and devoid of embarrassment
(89.7%), as it was performed independently.?
These findings align with the results of the study

CONCLUSION

There is a good agreement between the results of
self-sampling and clinician sampling for detecting
HPV DNA, with patients positively accepting the
self-sampling method, indicating its potential as
an effective cervical cancer screening method.
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Abstract

Objective: To describe the prompt and successful treatment of an extrauterine pregnancy case in a tertiary-level hospital in
Indonesia.

Methods: We report a case of prompt and successful management of unruptured tubal pregnancy in the dr. Soetomo General
Hospital Surabaya.

Results: A 32-years-old woman presented with lower abdominal pain and vaginal bleeding one days before admission. She
was sexually active, used no contraceptives, and had a history of one miscarriage. On examination, she was hemodynamically
stable. A bimanual exam revealed cervical motion tenderness and pain. A high human chorionic gonadotropin (hCG) level
(1,725 IU/L) and a left-sided mass, highly suspected as an extrauterine gestational sac confirming a 6 week, 1 days age of
pregnancy without sign of free fluid in the abdomen nor fetal heart rate on ultrasound, prompted diagnostic laparoscopy.
We found a tubal pregnancy located on the ampullae of the left fallopian tube with minimal hemoperitoneum (50 ml). A
chromopertubation test was done to ensure a patent right fallopian tube, so we did a salpingectomy. The patient recovered
well and was discharged home on day 2 post-procedure.

Conclusion: Early diagnosis is vital and feasible to prevent morbidity and mortality in women with ectopic pregnancy. All
sexually active women complaining painful abdomen or vaginal bleeding must be examined for an ectopic pregnancy to
enable early diagnosis and prompt treatment. A laparoscopic surgery done by a trained individual provided a safe and
minimally invasive intervention to this case.

Keywords: case report, ectopic pregnancy, laparoscopy, salpingectomy, tubal pregnancy.
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INTRODUCTION vomiting.® Diagnosis and exact location of ectopic

pregnancy can be made during the 1t trimester

Occurring in about 1-2% of all pregnancies
worldwide, ectopic pregnancy is a common
etiology of pregnancy loss. It also jeopardizes
maternal health and life, especially when it is
not diagnosed and promptly managed. Almost
all (95%) percent of ectopic pregnancies took
place in fallopian tubes.! Ampullae is the most
common site where ectopic tubal pregnancies
happen, accounting for 70% of all cases of ectopic
pregnancies.? Women with ectopic pregnancy
may complain about blatant symptoms, such as
overt pain in the abdomen and vaginal bleeding,
or more vague symptoms, such as nausea and

of pregnancy using ultrasonography.

Early diagnosis plays a crucial role in
preventing life-threatening complications like
hemorrhagic shock resulting from ruptured
ectopic pregnancy. The prevalence of ruptured
extrauterine pregnancy varies between developed
and developing countries, often due to factors
such as access to early diagnostics. In Ghana, for
instance, only 5.43% of tubal pregnancies remain
unruptured, primarily due to the low detection
rate stemming from factors such as limited
early pregnancy awareness, delayed reporting,
and suboptimal utilization of diagnostic tests in
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healthcare facilities.* Similar figure was found in
a study from Bangladesh and India,*> ¢ where the
proportion of unruptured ectopic pregnancy was
only 5.7%5 and 18.75%, respectively. Inversely,
the rupture rate in a population-based study
conducted in France was only 18%.” Similarly, a
European review approximated that only 20% of
ectopic pregnancies failed to be diagnosed while
still intact.®

Indonesia is a developing country with
around 5 million live births annually, with ectopic
pregnancy happening in approximately 60.000
pregnancies annually.® Our center, dr. Soetomo
General Hospital is a tertiary-level referral
hospital managing about 600 births in 2021. A
previous study in our center found 98 patients
with ectopic pregnancy in 2 years (2013-2014). It
is quite rare to find a case with unruptured sacs.
Mostly came with ruptured ectopic pregnancy
and life-threatening hemorrhagic  shock.?
Currently, no previous estimate exists on the rate
of unruptured ectopic pregnancy and ectopic
pregnancy-related complications in Indonesia.
A systematic search in significant databases
also confirmed that there is no case report of
unruptured tubal pregnancy from Indonesia
which from the technical aspects perfomed
minimally invase approach with laparoscopy
and performed chromopertubation. Through
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this report, we would like to describe a case of
unruptured tubal pregnancy and demonstrate the
feasibility of its management to prevent maternal
complications in an Indonesian hospital.

CASE PRESENTATION

A 32-year-old woman gravida 2, on her
second pregnancy at 6-7 weeks gestational age
[GA] came to our hospital's emergency room
with a chief complaint of abdominal pain one
days before admission. Along with the abdominal
pain, she also experienced vaginal bleeding
(Spotting) twice 12 hours before admission.
She had a previous history of miscarriage and
had undergone a curettage for the treatment.
She used no contraceptives. The patient was
hemodynamically stable with positive elevated
B human chorionic gonadotropin (B-hCG) levels
(1,725 IU/L) and normal serial hemoglobin levels
(12-13 g/dl). From the physical examination,
we found cervical motion tenderness and pain
found on the bimanual examination. Ultrasound
by obstetrician revealed a left-sided mass, highly
suspected as an extrauterine gestational sac
confirming a 6 week, 1 days age of pregnancy. It
also showed no sign of free abdominal fluid and
no fetal heart rate (Figure 1). It

Figure 1. Transvaginal ultrasound revealed a left-sided mass suspicious of an extrauterine gestational sac
with biometry similar to 6 weeks, no sign of free abdominal fluid, and no fetal heart rate.

Due to the unclear specific location of the
gestational sac from the ultrasound, we then
commenced diagnostic laparoscopy. We found a
tubal pregnancy located on the ampullae of the
left fallopian tube with minimal hemoperitoneum
(50 ml) (Figure 2). A chromopertubation test

revealed a patent right fallopian tube. We then
performed a left total salpingectomy (Figure
3). The patient then recovered well without any
event. She was discharged home on day 2 post-
procedure.
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Figure 2. Intraoperative documentation showed the
engorged left fallopian tube filled with an ectopic
gestational sac (diameter size 3.5 cm) with minimal
hemoperitoneum

DISCUSSION

Ectopic pregnancy contributes significantly
to pregnancy-related morbidity and mortality,
especially in the earliest three months of
pregnancy. A diagnosis of ectopic pregnancy had
a critical clinical implication; however, it could
also be easily misdiagnosed. Early diagnosis
of ectopic pregnancy may prevent women
from complications, such as ruptured ectopic
pregnancy and life-threatening hemorrhagic
shock.

A suspicion of ectopic pregnancy should
arise in all reproductive-aged women who are
sexually active, especially those who presented
with classic symptoms like the patient in our case
report. Vaginal bleeding and pain in the abdomen
are classic symptoms of extrauterine pregnancy.
A study found that those symptoms appeared in
76% and 66% of women with ectopic pregnancy
who presented to an emergency room.’ Those
symptoms may result from ectopic implantation,
which subsequently causes inflammation and
damage to the fallopian tubes.®

The suspicion may be strengthened with
further history taking to explore factors or
conditions that can heighten the risk of
extrauterine pregnancy. Some known risk factors
were mainly those which interfere with the
normal tubal anatomy or the ciliary function, such
as infertility, prior tubal surgery, infection in the
reproductive tract or pelvic inflammatory disease,
endometriosis, diethylstilbestrol (DES) exposure,
vaginal douching, smoking, contraceptive
(oral contraceptive pills, intrauterine device, or
surgical sterilization) failure, and finally, a prior
history of ectopic pregnancy.}'1? In this case,

Obstet Gynecol

Figure 3. The pathology specimen was taken from
the salpingectomy procedure.

the patient underwent a curettage procedure
for her miscarriage history, which, although rare,
had previously been recorded as a risk factor of
ectopic pregnancy.’

The diagnosis can then be confirmed with
positive serum B-hCG levels and ultrasound.
Transvaginal ultrasound may be used to
diagnose ectopic pregnancy during 5-9 weeks
GA, with positive signs such as a sac of gestation
that contains a fetal pole and heartbeat in the
adnexal structure.’® Free fluid may be found if
the gestational sac has ruptured.’? In our patient,
we found a left-sided mass suspicious of an
extrauterine gestational sac without any sign
of abdominal free fluid or fetal heart rate. Her
B-hCG level was also much lower than the level
that was usually correlated with an increased risk
of ruptured extrauterine pregnancy (>5,000 IU/
ml).2?She also did not have any other risk factor of
rupture, such as a history of infertility, ovulation
induction, or tubal damage, except that she had
no previous history of contraceptive use.’

Due to her clinical condition, diagnostic
laparoscopy was then chosen over laparotomy.4
During the procedure, the gestational sac was
found in the ampullae with a diameter of 3.5
cm, below the size associated with a higher risk
of rupture (>4 cm).!? Chromopertubation was
performed to demonstrate the right fallopian
tube's patency to ensure possible future natural
pregnancy.’> Due to the presence of a patent
contralateral tube, salpingectomy was then
decided because salpingostomy did not increase
the chance of obtaining intrauterine pregnancy
while putting the patient at risk of bleeding and
persistent trophoblast tissue.' Finally, the patient
was counseled for the subsequent pregnancy, as
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the history of tubal surgery for prior extrauterine
pregnancy heightened the odds of future
extrauterine pregnancy by approximately three
times (95% confidence interval [CI] 1.21-36.51).1

The successful management of unruptured
extrauterine pregnancy, particularly in this case,
relies heavily on early detection and prompt
treatment. Generally, when diagnosed early
and managed appropriately, the success rate
of treating an unruptured ectopic pregnancy is
relatively high. However, the success rate may
vary based on the experience and proficiency of
the medical team handling the patient. Timely
diagnosis and suitable treatment typically lead
to higher success rates in managing unruptured
ectopic pregnancies.

In  conclusion, in developing countries
with limited access to ultrasound during early
pregnancy, many womenwith ectopicpregnancies
present with ruptured sacs, with or without
hemodynamic deterioration. Nevertheless, this
case highlights that early diagnosis and timely
minimally invasive surgery are achievable, thus
helping to prevent ectopic pregnancy-related
morbidity and mortality. Therefore, ectopic
pregnancy should be considered an important
differential diagnosis among sexually-active
reproductive-aged women experiencing lower
abdominal pain and subsequent vaginal bleeding.

CONCLUSIONS

Early diagnosis is crucial and feasible for
preventing morbidity and mortality in women
with ectopic pregnancy. It carries significant
clinical implications and can help prevent
serious complications, such as ruptured ectopic
pregnancy and life-threatening hemorrhagic
shock. All sexually active women who present
with abdominal pain and vaginal bleeding should
be evaluated for possible extrauterine pregnancy
to enable early diagnosis and prompt treatment.
Ultrasonography and B-hCG level test must
be done to exclude this differential diagnosis.
Then, a laparoscopic surgery done by a trained
individual provides a safe and minimally invasive
intervention, while laparotomy can be done if the
patient's condition deteriorates.
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Abstract
Objective: This study aimed at describing VVC therapy that has been proven to be safe in pregnancy.

Background: Pregnancy is a risk factor for vulvovaginal candidiasis (VVC). The most common cause of VVC in pregnancy
is Candida albicans. When symptoms and signs of vulvar pruritus, pain, swelling, redness, burning sensation, dyspareunia,
dysuria, vulvar edema, fissures, excoriation and vaginal discharge are found which suggest VVC, it is necessary to perform
microscopic examination and/or fungal culture to establish the diagnosis of VVC. In pregnancy, VVC must be treated as soon
as possible because it can cause adverse perinatal outcomes such as premature labor, premature rupture of membranes, low
birth weight babies and fetal brain problems. Unfortunately, prescription oral antifungal therapy in pregnancy is still found.
Treatment with oral antifungal is not recommended because of the risk of causing congenital abnormalities in the fetus.

Methods: Literatures in English and Indonesian were searched with topic restrictions on the type of publication for the last
thirty years.

Summary: Topical intravaginal antifungal therapy such as clotrimazole and nystatin, are the recommended treatment for VVC
in pregnancy that has been shown its safety. In addition, giving prophylaxis in the last trimester of pregnancy in asymptomatic
VVC cases provides good pregnancy and neonatal outcomes but is still debated. In severe, prolonged or recurrent cases of
VVC, other co-infections may be sought which may also need to be managed. Administration of probiotics for VVC therapy
still requires further research.

Keywords: Candidiasis, Clotrimazole, Nystatin, Pregnancy, Topical
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INTRODUCTION Healthy women may experience VVC

sporadically.6 However, the infection is often

Vulvovaginal candidiasis (VVC) is defined as
Candida infection of the vagina and vestibule
which can extend to the labia minora, labia majora,
intercrural and perianal.*? VVC is one of the most
common causes of vulvovaginal itching and
vaginal discharge.? After bacterial vaginosis, VVC
is the second most common cause of vaginitis.?
At least 70-75% of women of childbearing age
have experienced symptomatic VVC once during
their life and 40-50% have one reinfection.>* As
many as 5-8% have recurrent infections (VVC >3
episodes per year).>®

associated with host-related factors and changes
in the vaginal environmentincluding pregnancy.®’
The risk of developing VVC in healthy women is
20% and higher in pregnancy (30-50%).*® This is
related to physiological changes in pregnancy.**
Because there is an increased risk of VVC in
pregnancy, early detection and management
must be performed immediately so that the poor
outcomes in pregnancy and the fetus can be
prevented.

Several antifungal therapy options for VVC
are available in Indonesia. It is important to know
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that the use of antifungals in pregnancy must be
administered with caution and the appropriate
form chosen. The recommended antifungal
treatment in pregnancy is topical antifungal, while
oral antifungal is not recommended because
of the risk of causing congenital abnormalities
in the fetus. However, it cannot be denied that
oral antifungal therapy in pregnancy is still
found. In Indonesia, there is no literature review
that specifically discusses about VVC therapy in
pregnancy.

This literature review aims to describe VVC
therapy that has been proven to be safe in
pregnancy based on the correct diagnosis
of VVC. Literature searching in English and
Indonesian with topic restrictions on the type
of publication for the last thirty years was
performed, sourced from PubMed-MEDLINE,
Google Scholar, university databases, electronic
journals, electronic books, and official health

organization websites. Hopefully, this literature
review can be a guidance for providing safe VVC
therapy in pregnancy.

LITERATURE REVIEW

Prevalence of Vulvovaginal Candidiasis in
Pregnancy

In a meta-analysis study in Africa, the
prevalence of VVC in pregnancy was 29.2% of
4,185 pregnant women subjects.’ In other studies,
the prevalence of VVC in pregnancy was reported
from Lebanon, Jamaica, Argentina and China
respectively 44.8%, 30,7%, 25% and 21,8%.1%13
The species of Candida that causes most VVC in
pregnancy is Candida albicans. However, other
species have also been reported, such as Candida
glabrata, C.krusei, C.tropicalis, and C.parapsilosis
(table 1).

Table 1. Candida species cause Vulvovaginal Candidiasis in Pregnancy

Author, Country, year

Percentage of Candida Species

C. albicans C. glabrata

Farr A et al, 924 3.8
Austria, 2021

Ghaddar et al, 42 41
Lebanon, 2020

Tsega et al, 56.25. 17.7
Etiopia, 2019%

Mushi MF et al, 63.4 16.8
Tanzania, 2019

Zhai et al, 79.8 135

Cina, 2018%3

C. krusei C. tropicalis C. parapsilosis Others
1.9 19
17

21.9 1 31
17.8
2.2 11 3.7

Pathophysiology of Vulvovaginal Candidiasis
in Pregnancy

One-third of pregnant women have at least
once experienced VVC during pregnancy.t
Change of Candida yeast cell into hyphae
(pathogen) can occur during changes in the
physiology of pregnancy.’® The increased risk of
VVC and asymptomatic colonization in pregnancy
may be due to pregnancy-related factors, namely
increased levels of estrogen, lower vaginal
pH, increased production of vaginal mucosal
glycogen and immunological changes.?®

Increased estrogen facilitates adhesion and
penetration of yeast to vaginal mucosal epithelial
cells.>' Estrogen also promotes the hyphal

formation and elaboration of enzymes (such
as Secreted Aspartyl Proteinase) that enhance
Candida colonization.> The lower vaginal pH
during pregnancy also increases yeast adhesion in
the vaginal mucosa.” Increased glycogen creates
an optimal environment for the development of
Candida.'” Glycogen metabolism in C. albicans
contributes to the restoration of its survival and
virulence in the host.’* Immunological changes
during pregnancy may contribute to the severity
and susceptibility to infection during pregnancy.®
The anti-inflammatory state from the second
trimester of pregnancy until delivery results
in a weaker local genital immune response to
Candida so that although colonization frequency
increases, symptoms are less pronounced.
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Vulvovaginal Candidiasis and Perinatal
Outcomes

VVC in pregnancy can cause extensive
inflammation, which affects perinatal outcomes.?°
Fungal infections of the female genital tract cause
inflammation and increase proinflammatory
mediators in vaginal fluids, such as interleukin-8,
resulting in cervical ripening and contractions
which are associated with preterm birth.20 These
outcomes are associated with inflammation in
pregnancy in symptomatic VVC.?°

In one study, it was reported that 35% of
patients with preterm labor were infected with
C. albicans. Out of 12 pregnant women with
premature rupture of membranes, 4 mothers
(33.3%) showed positive results for C. albicans
infection. Among 29 mothers who had low birth
weight babies, 5 (17.2%) were positively infected
with C. albicans. Of the 40 pregnant women who
gave birth prematurely, 14 (35%) were positive
for C. albicans® However, the results of this
study when associated with VVC in pregnancy
were not statistically significant.?® Likewise
in a meta-analysis study on various perinatal
outcomes related to VVC in pregnancy was not
significant.?’ Factors that influence the results
are different specimen collection times (if it was
taken from pregnant women in the late trimester,
it is unlikely to affect the occurrence of premature
labor), the diagnostic were performed only on the
lower genital tract (otherwise, upper genital tract
infection is an early sign of preterm labor) and
the different methods of diagnosis were used in
the studies included in the studies (there could
be misclassification resulting in no association in
this meta-analysis).?

It has been reported in other studies that
VVC in pregnancy and infected fetus is directly
associated with an increased risk of childhood
epilepsy.?? Although the mechanism is not
fully understood, it is possible that cytokines
produced by the immune system during
infection in pregnancy may harm the developing
brain of fetus.??* High concentrations of certain
cytokines in amniotic fluid and neonatal blood
have been associated with cerebral palsy.?* The
association between VVC in pregnancy and the
risk of epilepsy for children born in the first 3
years of life from mothers who experience VVC
during pregnancy (especially in the second
trimester), the born children 2.79 times at risk
of experiencing epilepsy (only in children born

prematurely).? These various outcomes remind
us of the importance of screening for infection
during antenatal examinations to prevent VVC
from expanding or ascending so that unwanted
perinatal outcomes can be prevented.*

Clinical Manifestations and Diagnosis of
Vulvovaginal Candidiasis

From a clinical perspective, it is necessary
to distinguish between complicated and
uncomplicated  VVC  cases related to
management.!* VVC in pregnancy is included
in the complicated classification.* VVC clinical
manifestations are vulvar pruritus, pain, swelling,
erythema, burning, dyspareunia and dysuria.*?®
The signs include vulvar edema, fissures,
excoriation and vaginal discharge (thick or
watery like curd, odorless).}?>?¢ The diagnosis
is based on clinical and mycological laboratory
test (microscopic examination and/or fungal
culture).?®

On a direct microscopic examination with
saline or 10% potassium hydroxide from vaginal
secretion specimens, fungal elements (yeast,
budding vyeast, hyphae or pseudohyphae)
can be found using 400x magnification (10x
ocular lens plus 40x objective lens).%* In fungal
cultures, yeast colonies can grow.”® The media
used for culturing Candida spp. are Sabouraud
Dextrose Agar and parallel with Chromogenic
Agar with its pigmentation ability to differentiate
Candida.* In vitro antifungal sensitivity test is
needed, especially in cases of chronic VVC due
to Candida non-albicans.! To get accurate results,
it is important to pay attention to how to obtain
vaginal secretion specimens, namely: the correct
way to take specimens, the amount is adequate,
the sterility of the tools (sterile swab and 0.9%
NaCl in a sterile closed tube) and safe-fast
transport of specimens to the laboratory.”’

The direct microscopic examination should
be performed for all women with symptoms or
signs of VVC. If the results are positive, treatment
should be performed.”> Fungal elements can
be found by microscopy in 50-80% of VVC. If
the test results are negative but there are signs
and symptoms of VVC, it is recommended to
have fungal cultures from vaginal secretion
specimens.” Fungal cultures are needed for
unclear cases.! No fungal elements were found
on microscopic examination possibly because the
number of microorganisms is very small, thereby
reducing the sensitivity of the examination.! Even
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though the fungal burden is low, this condition
still can trigger inflammation and therefore
fungal cultures should be performed for species
identification in some cases, for example in
patients with recurrent chronic VVC!

In 90% of VVC cases, itching is the dominant
symptom.! But not all itching complaints must
be VVC, only 35-40% of itching complaints
are actually caused by VVC! In one study,
clinical findings of maceration of the vulva and
white, curd-like vaginal discharge had a good
diagnostic accuracy with PPV values 58% and
100% respectively.?® These clinical signs can be
a characteristic to direct us to VVC.? There is no
evidence that VVC symptoms in pregnancy are
more severe than in non-pregnant condition, but
the VVC adds discomfort to pregnancy, especially
recurrent VVC.>°

In reality, microscopic examination or
culture is not always possible to perform.! In
these conditions, empirical treatment may be
considered.?® However, identifying Candida spp.
without any signs and symptoms of VVC, is not
an indication for treatment because around 10%
-20% of women experience Candida colonization
in the vagina.?

Serological assay is not used in diagnosing
VVC because antibody levels can be detected
in women with and without VVC (e.g. intestinal
colonization).! Most PCR tests for yeast are not
FDA-approved.?> Fungal culture tests remain the
gold standard for diagnosing VVC.%»

Vulvovaginal Candidiasis Therapy in
Pregnancy

Given the risk of teratogenesis during
pregnancy, prescribing antifungal drugs during
this period must be cautious.® A systematic
review of congenital malformations and use of
fluconazole during the first trimester of pregnancy
found that women who have fluconazole during
pregnancy was 1.29 times the risk of developing
cardiac abnormalities.® The association between
fluconazole treatment during pregnancy and the
riskof malformationsinthefetusin40,000 mothers
and babies in case-control study was found
that the use of fluconazole during pregnancy
has a risk of causing not only labioschisis and/
or palatoschisis but also dextro-transposition
of the great arteries 5.53 times and 7.56 times
respectively.® A cumulative dose of fluconazole
150-6,000 mg given during the first trimester of
pregnancy, has been associated with a 3.16 times

increased risk of significant fetal tetralogy of
fallot, according to study in Denmark.!

Fluconazole use during pregnancy was also
associated with spontaneous abortion, although
there was no increased risk if consuming
fluconazole before pregnancy or using a topical
azole class.® Studies of other oral antifungal
therapies such as itraconazole, ketoconazole and
voriconazole have been associated with various
outcomes, such as abortion, fetal musculoskeletal
malformations (in experimental animals) and fetal
skeletal-visceral abnormalities (in experimental
animals).® Current guidelines state that oral
antifungal therapy should be avoided and only
topical antifungal therapy can be used to treat
VVC in pregnancy.?3

Several studies have reported a significant
reduction in preterm birth following intravaginal
clotrimazole treatment in cases of VVC during the
first trimester of pregnancy.! Treatment of VVCin
pregnancy with topical clotrimazole during the
first trimester, can prevent fetal malformations
and miscarriage.! In a study in Australia, a trend
toward decreased preterm birth was shown after
clotrimazole treatment in the first trimester.!
Another study reported an increase in preterm
birth rates after recurrent asymptomatic
colonization with Candida in early pregnancy.?

According to the British Association of Sexual
Health and HIV, treatment of asymptomatic
CCV is not given due to the colonization of
Candida spp. not associated with preterm labor
and low birth weight.? In contrast, prophylaxis
is recommended during the third trimester
of pregnancy to reduce the rate of neonatal
candidiasis, particularly oral candidiasis and
diaper dermatitis.’? Term neonates are more
likely to develop oral candidiasis or diaper
dermatitis during the first year of life in pregnant
women who experience Candida colonization
through mother-to-neonatal  transmission
during vaginal delivery.! Therefore, prophylactic
antifungal treatment may be recommended in
cases with asymptomatic colonization during the
last weeks of pregnancy to prevent transmission
to newborns in vaginal delivery.! Prophylaxis
administration significantly reduced the risk
of oral candidiasis and diaper dermatitis from
10% to 2% at 4 weeks of life.! The association
of asymptomatic Candida spp. colonization and
perinatal outcome remains unclear.? The fact
that treatment with topical clotrimazole during
the first trimester of pregnancy has been shown
to reduce preterm birth rates warrants further
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prospective study.?*

Topicalazoletherapy canbe used atall stages of
pregnancy because of minimal systemic exposure
totreatmentby intravaginal administration.*?¢ The
Food and Drug Administration (FDA) has assigned
topical clotrimazole as pregnancy category B
agents.?® Imidazoles and other topical triazoles
have been approved by the FDA as pregnancy
category C.*?® Several clinical trials confirmed the
safety of clotrimazole in pregnancy.* There is no
association between intravaginal clotrimazole
treatment with congenital abnormalities.* 55,64
55, 55 67

Treatment of VVC in pregnancy with
clotrimazole 100 mg (vaginal tablet), administered
for approximately 1 week, has a high cure
rate (78-88%).* Similar results were obtained
with application of clotrimazole 1% vaginal
cream for 1 week* Intravaginal clotrimazole
was significantly more effective than placebo
treatment.* Treatment of VVC with clotrimazole

Tabel 2. List of Intravaginal Topical Antifungals

500 mg vaginal tablets or vaginal cream was as
effective as administration of fluconazole 150 mg
orally in a single dose.! Comparison of the use of
a single dose of clotrimazole 500 mg decreased
the effectiveness of treatment compared to
clotrimazole 200 mg for 3 days.*

Topical nystatin is an alternative treatment that
has been extensively studied for administration
in the first trimester of pregnancy.?® No risk
associated with major malformations has been
observed in multiple studies.?® According to
the FDA, nystatin include in the A category
for pregnancy used.?® The dose of nystatin
recommended during pregnancy is 100,000 IU
intravaginally once daily for 14 days.?? Nystatin
is recommended as an alternative therapy for
Candida non-albicans.?® In European guidelines,
nystatin is used as a first-line treatment of
chronic VVC due to C. glabrata.*® However, for all
Candida species, nystatin's antifungal activity is
also effective.®®

Topical (Intravaginal) Dosage Medicinal Duration of drug  Availability in FDA Category for
Antifungals Preparations administration (days) Indonesia Pregnant Women
Nistatin 100.000 IU*  100.000 IU vaginal tablet 14 Available * A%
200.000 IU* 6
Klotrimazol 1 x 100mg* 100mg vaginal tablet 7 Available ** B2
1 x 200mg! 3
1 x 500mg! 500mg vaginal tablet 1 Available
1x5 g* 1% vaginal cream 7-14 Not available
1x5 g* 2% vaginal cream 3 Not available
Ekonazol 2x150 mg* 150 mg vaginal suppository 1 Not available cs
1x150 mgl 3
Mikonazol 1x5 g* 2% vaginal cream 7 Not available cs
1x5 g* 4% vaginal cream 3 Not available
1x100 mg® 100 mg, 200 mg, 1.200 mg 7 Not available
1x200 mg® vaginal suppository 3 Not available
1x1.200mg* 1 Not available

Note: FDA: Food and Drug Administration; IU: International Unit; g: gram; mg: milligram
* Health care facility level 1,2, and 3 (Indonesian National Formulary 2021)3
** Health care facility level 2 and 3 (Indonesian National Formulary 2021)3

During pregnancy, treatment with topical
imidazole has been shown to be more effective
than treatment with topical nystatin.! The cure
rate with clotrimazole therapy is higher than with
nystatin.* Although clotrimazole and nystatin
have been used to treat VVC for more than 40
years, both drugs are still effective.**° The goal
of VVC treatment is not to eradicate all the fungi
in the lower genital tract, but to reduce their
number so that the patient is free from clinical
symptoms.!

In pregnancy, the susceptibility to infectious

diseases increases so that it can cause not only
mixed vaginitis infections, especially in the last
trimester of pregnancy but also cause complicated
vaginal dysbiosis so that clinical manifestations
become more severe.?? The prevalence of mixed
vaginal infections is 6.5-61.0% during pregnancy
and 2.4-10.0% for non-pregnant women.?? Mixed
vaginal infections in late pregnancy can lead to
an increased incidence and risk of peripartum
infections.®? In one Indonesian research, the most
common cause of vaginal discharge was infection
with Candida spp. along with bacterial vaginosis.?®
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In addition, other co-infections in small amounts,
namely Candida spp. along with Trichomonas
vaginalis, Chlamydia trachomatis, and Neisseria
gonorrhoeae were also found.?® It is necessary
to consider the presence of infections other than
Candida spp. if clinical manifestations of vaginitis
are more severe, prolonged or repeated for more
comprehensive management.

Probiotic Therapy for Vulvovaginal Candidiasis

Some lactobacilli have antagonistic effects
against Candida, for example Lactobacillus
rhamnosus.! Administering L. rhamnosus
twice daily vaginally for one week after the
administration of intravaginal miconazole,
decreased the recurrence rate of VVC within 6
months after treatment.! Decreased Lactobacillus
is found in vaginitis due to mixed infections.??
Several investigators demonstrated that vaginal
Lactobacillus has a major inhibitory effect on C.
albicans and C. glabrata.'®

This protective effect is mainly due to its ability
to attach to vaginal epithelial cells, compete
for nutrients, inhibit adhesion of pathogens to
receptors on epithelial cells, and inhibit the growth
of pathogens.! Lactobacilli have been identified as
having antifungal or immunostimulatory effects
in vitro.! It is also known to significantly reduce
in vivo fungal colonization after VVC therapy.!
Another study reported that L. plantarum
increased the effectiveness of a single dose of
500 mg clotrimazole in preventing recurrence of
VVC!

Although probiotic marketing for VVC
treatment is increased, further research is
needed to prove its benefits.?® In addition, there
is considerable heterogeneity across studies
(e.g. route of administration, type of probiotic
and duration of use of probiotic).>* Before
recommending the use of probiotics for the
treatment of VVC, further quality studies are
needed.

CONCLUSION

Pregnancy is a risk factor for increasing
Candida spp. colonization in the vulvovagina.
Colonization of Candida spp. during pregnancy
can be symptomatic or asymptomatic. The
diagnosis of the VVC is made based on clinical
manifestation and mycological laboratory tests
(microscopic examination and/or fungal culture).
Intravaginal clotrimazole or nystatin are options

in the management of VVC in pregnancy. Do not
give any oral antifungal as the management of
VVC in pregnancy because of the risk causing
congenital abnormalities in the fetus. Therapy
for asymptomatic Candida spp. colonization in
pregnancy is still debated. The use of probiotics
in the management of VVC still requires further
research.
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