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 Objective: To explore how the process of coping among women with cervical 

cancer. 

Materials and Methods: This study used a qualitative method with 

phenomenological design. Data were obtained through in-depth interviews. The 

sampling technique used was purposive sampling. Seven participants were 

selected according to the inclusion and exclusion criteria. Data analysis 

techniques used were transcribing verbatim data, data coding, categorizing, 

developing thematic contexts, and interpreting data. 

Results: The results of this study revealed that social support, hobbies, and 

spirituality helped women to cope with their illnesses. The results of this study 

have implications for health care providers to provide holistic care to women with 

cervical cancer. 

Conclusion: The process of coping and acceptance of the condition was different 

among women with cervical cancer, which was influenced by social support, 

hobbies, and spirituality.  
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INTRODUCTION 

 

Cervical cancer is the second most common cancer in 

women aged 15 to 44 years.1 In Indonesia, more than 

50% of cervical cancer cases resulted in death.2 Cancer 

mortality is estimated to increase due to the tendency 

for patients to seek treatment at an advanced stage when 

treatment can no longer provide maximum results.3 At 

Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia, the number of new cervical cancer cases is 

larger than other gynecologic cancers.4 

 

Gynecologic cancer presents challenges associated with 

difficult treatment, adverse side effects, and poor 

prognosis.5 In addition, diagnosis and treatment of 

cervical cancer present psychological challenges.6 

Cancer-related stress may arise within multiple 

dimensions. They include physical, psychosocial, 

spiritual, existential,7 and economic dimensions.8 In 

early diagnosis, rejection from the patient often occurs.9 

The side effects of the treatment in the form of surgery, 

radiotherapy, or chemotherapy, usually result in health 

problems and psychologically lead to rejection.10 At an 

advanced stage, often there is death concern as well as 

relationship changes with family or spouse that may 

cause stress and increase tension.7 Naturally, various 

efforts will be taken by individuals to get through these 

stressful situations. The coping process is intended to 

make the body adapt efficiently to stressful 

experiences.11 The coping process in cervical cancer 

https://orcid.org/0000-0002-1428-1881
https://orcid.org/0000-0001-5586-3194
https://orcid.org/0000-0002-7682-9275
https://orcid.org/0000-0001-7907-5598
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patients starts from the onset of abnormal symptoms, 

followed by diagnosis and treatment, and then 

subsequent acceptance of the condition.12 

 

Research shows that the major focus of medical cancer 

is on the treatment with the indicators of success are 

only seen from the patient’s recovery, survival 

expectations, and complications, while the psychosocial 

effects of treatment such as spiritual needs tend to be 

neglected.13,14 However, cancer survivors are looking 

for a holistic approach that sees them as individuals 

with unique attributes.15 Therefore, the exploration of 

how women cope with cervical cancer is prominent to 

study. The purpose of this study was to explore the 

coping process of women with cervical cancer to the 

acceptance of the condition. 

  

 

MATERIALS AND METHODS 

 

This qualitative study applied a phenomenological 

design to explore the coping process of women 

suffering from cervical cancer in Dr. Soetomo General 

Academic Hospital, Surabaya. Data were obtained 

through in-depth interviews. The sampling technique 

used was purposive sampling. Seven participants were 

selected based on the inclusion and exclusion criteria. 

The inclusion criteria were: a) cervical cancer patients 

who were undergoing treatment at Dr. Soetomo 

Hospital (outpatient and inpatient), b) cervical cancer 

patients who were generally in good medical condition, 

and c) willing to be a participant in the study. 

Meanwhile, the exclusion criteria were cervical cancer 

patients with communication problems, either due to 

decreased physical condition or language barriers. The 

data analysis techniques used were transcribing 

verbatim data, coding, categorizing, developing 

thematic contexts, and interpreting data. 

 

 

RESULTS AND DISCUSSION 

 

Participants’ characteristics 

 

The participants’ age ranged from 34 to 52 years old. 

There were four participants with the elementary school 

as their latest education levels. There was each one 

participant with the latest education level of junior high 

school, senior high school, and Bachelor’s degree. Their 

occupations vary such as housewife, trader, farmer, 

entrepreneur, and two participants worked as private 

employees. Six participants were married and one 

participant was divorced. All of them used BPJS. Three 

participants were diagnosed with stage IIB cervical 

cancer and the other four were diagnosed with stage 

IIIB cervical cancer. The length of time since the 

participants were first diagnosed with cervical cancer 

varied from 3 months to more than 1 year (Table 1). 

 

 

Table 1. Overview of the participants of the study 

 

Code 
Age 

(years) 

Education 

Level 
Occupation 

Marital 

Status 

Health 

Insurance 
Diagnosis 

Cervical 

Cancer 

Diagnosis 

P1 47 Elementary 

School 

Housewife Married BPJS Stage IIB Cervical Cancer 

Chemotherapy I 

3 months 

P2 35 Elementary 

School 

Trader Married BPJS Stage IIB Cervical Cancer 

Post Chemotherapy + Post 

ER 35 times 

More than 1 

year 

P3 50 Elementary 

School 

Farmer Married BPJS Stage IIIB Cervical Cancer 

Pro Chemotherapy II 

4 months 

P4 34 Elementary 

School 

Farmer Widowed BPJS Stage IIB Cervical Cancer + 

Active Fluxus + Anemia + 

Pro Cito ER 

3 months 

P5 49 Junior High 

School 

Employee Married BPJS Stage IIIB Cervical Cancer 

+ Pro Chemotherapy I + Pro 

ER 

More than 1 

year 

P6 44 Senior High 

School 

Employee Married BPJS Stage IIIB Cervical Cancer 

+ Anemia + Pro 

Chemotherapy I + Pro ER 

3 months 

P7 52 Bachelor’s 

Degree 

Entrepreneur Married BPJS Stage IIIB Cervical Cancer 

+ Pro Chemotherapy IV + 

Pro ER 

6 months 
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Feelings during the early phase of being 

diagnosed with cervical cancer 

 

It was found that the participants’ feelings when initially 

diagnosed with cervical cancer were a shock, sadness, 

fear, and denial. Direct observation during the interview 

exposed different expressions shown by the seven 

participants. Participants P2, P3, and P6 were calmer 

and more relaxed in showing their feelings. 

 

 “I was very sad. Why should this be? I've 

never been sick before.” (P2) 

 

Meanwhile, participants P1, P4, P5, and P7 showed a 

more emotional expression (crying). 

 

“I was so shocked … how come I suddenly got 

this illness. I have never been ill. I kept getting 

shocked (she started crying); I did not have a 

calm mind at home. I was sad…” (P1) 

 

Social support 

 

In this study, it was revealed that participants got social 

support from family, healthcare providers, peer groups, 

and their co-workers. 

 

Family support 

 

All participants obtained support from their families. 

The support was in the form of emotional support, 

mentoring, attention, and assistance such as basic needs 

(food, mobilization), and financial support. 

 

“We want to be cured; money can be sought.” 

(P1, P2, P3, P4) 

“I went here with my husband” (P3, P5, P7). 

“I am cheered up. ``All people, my family said 

‘you should have the chemotherapy, you must 

be healed’. Everyone asked me to do it (the 

chemotherapy). My mother-in-law said’ you 

should have chemotherapy…’ ‘You are not the 

only one that suffers from it. Please cheer up’. 

My family has been getting more attention 

since I was sick. Before going to work, they fed 

me since usually I didn’t have an appetite” 

(P5) 

 

One participant thought that she had a lack of support 

from her husband. She said:  

 

“(My husband was) Impatient, I was peeved. It 

was not my illness that pissed me off, it was my 

husband” (P6) 

 

However, P6 got support from her big family, such as 

sisters, brothers, and parents-in-law. 

 

“My parents-in-law helped me. My children 

and their grandparents (parents-in-law). I do 

not cook often, my mother cooked for us. My 

sister stay with me here” (P6) 

 

Family factors motivated participants to fight the 

disease as expressed by participants P2, P4, P5, and P6. 

Their children were their best motivation for treatment. 

 

“My children are still young. I need to recover 

to be able to work again…” (P4). 

“I pity my children and my children-in-law. 

They worked and drove for me. I pity them if 

my treatment got canceled” (P5) 

“Family. And God.” (P6) 

 

Support from healthcare providers 

 

Five participants said that health workers provided 

emotional support, information about treatment, and 

assistance. Emotional support and information about the 

treatment were perceived by participants P1, P2, P5, and 

P6. 

 

“The health workers (in the gynecology room) 

took me out for a walk and gave me pieces of 

advice. They advised me to be patient … the 

doctors also gave me advice.” (P1)  

 

Participant P5, who had postponed the chemotherapy 

about a year ago due to ignorance of the therapeutic 

procedure, at the time of this study, was prepared thanks 

to family support and information from health workers. 

 

“The doctor said ‘cheer up’ do not be afraid, 

do not listen to what people said … the staff 

said I should take meal regularly” (P5) 

 

The assistance given by the health care providers is 

reflected from the statement of participant P7. 

 

“…The first time I registered, I got help, 

‘please write here, and write the data’; the 

workers took me to the locket, to POSA (one-

stop oncology poly). They were really helpful” 

(P7) 

 

Support from peer group 

 

Support from other cervical cancer patients was very 

helpful for participants in coping with their illness as 

reflected from the statement of P1, P2, P3, and P5. 
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“After I arrived here at the foundation, there 

were a lot of friends (cervical cancer patients). 

At the foundation, I was more relaxed. Many of 

them were in worse condition than me. I thank 

God.” (P1) 

“They support me, ‘Do not be afraid. We can. 

There were friends being in chemotherapy, 

surgery. They said I should not fear 

chemotherapy, it is ok” (P3, P5). 

“There was a group (WhatsApp group). A 

place we can share. Up until now. I am happy 

… to communicate with them. They give me 

hope. If we are together I was not anxious. 

(P2) 

 

However, referring to participant P2, in the WhatsApp 

group of cancer survivors she was in, there were some 

friends who chose to leave the group when they heard 

the sad news about one of their group members’ deaths. 

The sad news scared the survivor. 

 

“There was a member who left the group 

(WhatsApp group). I asked, ‘why did you 

leave?’. “She said she was scared. My best 

friends were all dead’. “(P2) 

 

Social support from the workplace 

 

Participants also got support from their workplace. This 

is as expressed by participants P5 and P6. They are 

private employees. 

 

“My boss went to my house, his niece, too. ‘(if 

you want) continue working, do not force 

yourself, if you are tired just sit down, many of 

your friends will help’. However, in the end, I 

stopped working, it was difficult” (P5 cried). 

(P5)  

“The HRD (staff) summoned me. There was a 

special policy. Since I need to have the 

chemotherapy, they would not make it difficult 

for me” (P6) 

 

Hobbies 

 

Some participants said that doing activities they like 

(hobbies) helps overcome negative feelings and helps 

them cope with their pain. This was revealed by the 

participants P5 and P7. 

 

“… I want a radio so I would not think about it 

(the illness). Sometimes, I was sad. I bought a 

radio. I asked my husband to buy the radio, to 

avoid confusion or boredom. To forget it, then 

I fell asleep” (P5) 

“I went for a morning walk in front of my 

house. If I wanted, I cooked, made cookies, saw 

plants to avoid boredom. I feel happy whenever 

I see plants”(P7) 

 

Spiritual  

 

Most of the participants said that spirituality helps 

participants in coping with their illness, as stated by 

participants P1, P2, P3, P4, P6, and P7. 

 

“After sholat (praying), I feel relaxed” (P7) 

 

However, each patient has different interpretations of 

cervical cancer. Participants P1 and P2 believed that the 

cervical cancer was the test for them (P1, P2). 

 

“I have to face it; this is a test for me. I should 

accept this. I should be sincere. I should be 

courageous. This is the sign of God’s love to 

us” (P1) 

 

Participants P1, P3, and P6 felt that the pain was a 

chance to get closer to God. 

 

“It is the time for us to surrender, to be better. 

Illness can change people” (P6).  

 

Meanwhile, participants P5 expressed anger and neglect 

she felt towards God. 

 

“There was once I thought, 'how come I was 

given a disease like that'. My child said, ``What 

can we do? It is His decision.” (P5) 

 

Acceptance 

 

The stages of cervical cancer acceptance are different 

for each participant. Participants P1, P2, P3, P4, P6, and 

P7 said they immediately accepted their condition and 

immediately sought medical treatment after being 

diagnosed with cervical cancer. 

 

“Slowly but surely I became courageous. After 

coming to the foundation, I felt relieved, I was 

not afraid to get treatment. I should get 

treatment. There was no fear, no sadness. 

There was a bit of sadness, but it disappeared. 

I did not really remember” (P1) 

 

Different experiences applied to participant P5 that she 

took longer to accept the condition. This participant had 

been diagnosed with cervical cancer about one year ago 

but was undergoing medical treatment when the study 

was conducted.  
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“I was ready not long ago; I did not want to 

get treatment before”. (P5)  

  

In this study, participants got support from family, 

healthcare providers, peer groups, and the workplace. 

Participants got major support from their families. 

Based on the Family Caregiver Alliance in Wood et al. 

(2015),16 families are the main caregivers, which takes 

up to 83% of all caregivers, who care for family 

members who got the illness, either physically or 

mentally. Family support is crucially needed by cervical 

cancer patients after cancer diagnosis and treatment. 

This support is either directly or indirectly. Direct care 

is carried out directly to patients, such as symptom 

management, emotional support, administering 

medication, and assistance for basic needs such as 

mobility, eating, and bathing. Indirect care such as 

medication, transportation, replacing patient duties, 

coordination, and control schedules, as well as helping 

with medical and financial bills.17 Family support can be 

obtained from parents, spouses, siblings, or from other 

family members outside the nuclear family. Family 

support enables the family to function properly with full 

capabilities and resources to improve the adaptation and 

health of family members.18 In this study, all 

participants received support from their family 

members. Although P6 felt that she did not get enough 

support from her husband, she received support from his 

parents and siblings. Participant P6 said that her 

husband showed more emotional responses than she did, 

such as fear, confusion, and crying. The patient and the 

family can experience denial or rejection. This is in 

accordance with a study by Wood et al.16 that in 

addition to causing stress to patients, the diagnosis of 

cancer also causes stress for the family. A study by 

Kusumaningrum et al.19 also yielded similar results that 

the diagnosis of cervical cancer has become a huge 

burden for both the patient and the family. Family 

members and the patients both struggle to fight cancer.20 

 

Family factors, especially children, became the main 

motivation for most of the participants to face their 

illness, as conveyed by participants P2, P4, P5, and P6. 

This is in line with a study by Deshmukh et al. that 

close family members, especially children or mothers, 

are key motivators for patients to complete treatment.21 

 

There were five participants who said that they received 

support from healthcare providers. The support was in 

the form of emotional support, information about 

treatment, and assistance. Every cancer patient or family 

has various desired information regarding the disease. 

Information about medical diagnosis and management is 

expected in the early stages of diagnosis of cancer.22 

Support from health professionals in the form of 

counseling and motivation is important for patients to 

comply with and complete treatment.21 

 

The peer group was one of the supporters of cervical 

cancer patients. Four participants got support from peer 

groups and two participants got support from the 

workplace. Humans are social beings. We definitely 

need interaction to achieve social adjustment. Social 

interaction is the relationship between individuals.23 

Participant P2 had a WhatsApp group consisting of 

fellow cervical cancer survivors. Through this media, 

survivors exchange experiences about the side effects of 

therapy, how to treat side effects, encourage each other, 

exchange information about control schedules and 

administrative processes. Meeting people who have had 

the same disease and have had similar experiences will 

be of great benefit and help to the patient.24 Participants 

P1, P3 and P5 said meeting a group of fellow cancer 

survivors made them courageous to start treatment and 

helped them to cope with fears of the therapy. This is in 

line with a study by Weis,25 that peer groups can help 

patients overcome the fear of the unknown and the fear 

of death by getting to know each other and sharing their 

experiences. However, not all survivors felt this way, 

based on the experience of participant P2, some cervical 

cancer survivors chose to leave the group because they 

were more stressed. Information about the sad news 

experienced by one cancer survivor scared the patients. 

As social beings, there is a reciprocal relationship that 

can influence individuals,23 just as bad news also 

negatively affects the patient’s psychological condition. 

 

Thus, positive information and support from the cancer 

survivor community are essential for the patient’s 

emotional and social well-being for enhancing short-

term and long-term recovery.26 Whereas bad news can 

cause additional stress for the patient. 

 

Support from the workplace was described by 

participants P5 and P6 who worked as private 

employees. Cervical cancer patients encountered lost 

productive days due to the long duration of 

hospitalization.27 Hence, the support from the workplace 

is very helpful to cope with their illness. According to 

Deshmukh et al.21, apart from family support and 

nutritional support, workplace support is one of the 

patient’s motivations to complete treatment, especially 

if the patient is the breadwinner (Figure 1). Some 

patients with long duration of treatment struggle with 

financial issues and need support to fulfill daily 

expenses. 

 

The findings in this study confirmed the study conduct-

ed by Deshmukh et al.21 that in a long duration of 

treatment, patients need support from family members, 

peer groups, health care providers, and the workplace. 
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Figure 1. Patient’s support group (Deshmukh, et al., 

2018) 

 

In addition to social support, some participants said that 

doing activities they like (hobbies) can overcome 

negative feelings and help them cope with their pain as 

described by participants P5 and P7. 

 

Rasmun wrote that to overcome psychological 

problems, individuals can use short-term and long-term 

coping methods. One of the short-term coping methods 

is to switch to other activities in order to forget the 

problems, such as doing hobbies/activities that one 

likes,28 be it indoors or outdoors, whether with physical 

activity or not, which can be entertaining, provide 

satisfaction, and induce relaxation.29 Referring to 

Fujiwara et al.30 individuals who like sports and cultural 

activities will benefit physically and mentally. It can 

minimize depression and improve physical health. 

 

The phases of cervical cancer acceptance are different 

for each patient and require different times. Most of the 

participants said they quickly accepted their condition 

and faced the disease constructively by directly seeking 

treatment at a referral hospital (Dr. Soetomo General 

Academic Hospital). Acceptance is the basis for 

everyone to accept the reality of life, all good or bad 

experiences. Kralik et al. (2010) stated that the way a 

person views himself and his illness affects a person in 

adjusting to the self-care that must be carried out.31 In 

addition, other factors that can affect the adjustment and 

acceptance of cervical cancer that exacerbate psycho-

logical conditions are poor prognosis, difficult living 

conditions, social situations, young age, and trauma.10 

Anxiety in patients is also influenced by educational 

factors32 as participants with higher education tend to be 

more concerned and look for more information. They 

have more awareness regarding their cancer. 

Participants have more awareness and understanding 

regarding cancer they suffer from and the risk to their 

bodies. Nevertheless, this is what causes anxiety in 

highly educated participants to increase. Munkres et al., 

as cited in Bowman et al.,20 found that one of the 

conditions that worse stress on cancer is a low-

socioeconomic status and the number of symptoms 

related to the disease. Participant P5 said that she had a 

financial problem as her physical condition forced her to 

stop working and at the same time, her house rent had to 

be paid. Anger and feeling neglected are some of the 

factors that caused P5 to be more emotional and 

dramatic when diagnosed with cervical cancer. The 

spiritual factors also affect acceptance of cervical 

cancer. Spiritual activity has been associated with lower 

stress levels, reduced anger and anxiety, and social 

isolation as well as better adjustment to their 

condition.24,33 

 

 

CONCLUSION 

 

A cervical cancer diagnosis is considered a tragedy that 

creates a stressful situation for a woman, not only due to 

the physical constraint but also because of psychosocial, 

economic, spiritual, and existential challenges. To be 

able to overcome this, women need support from 

family, peer groups, health care providers, and the 

workplace. In addition, in order to overcome negative 

feelings, women should have hobbies and get closer to 

God. The findings in this study are expected to be a 

reference for qualitative studies for health care 

providers to provide holistic care for women with 

cervical cancer. 
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 Objective: To find the accuracy, sensitivity, specificity, as well as predicted 

values, both positive and negative, of urine samples using Cobas® 4800 in 

detecting high risk Human Papillomavirus. 

Materials and Methods: This study was a cross-sectional study with a total of 72 

samples taken from medical records of hrHPV DNA examination with Cobas® 

4800 in 2017-2020. Study subjects were called for re-examination of urine 

samples and cervical samples using Cobas® 4800. Samples with positive hrHPV 

DNA in the cervix, urine, or both were examined for cervical fluid-based 

cytology (LBC). Data were analyzed using Chi-square. 

Results: Overall, 84.72% agreement was detected through specimens of urine and 

cervical mucus tested of hrHPV DNA with Cobas® 4800. In all samples, a 

significant rate of concordance detection of hrHPV DNA with Cobas® 4800 was 

reported (a = 0.62; 95% IC: 39-84). In this population, in determining the 

presence of hrHPV DNA in cervical and urine specimens, it was found that the 

sensitivity, specificity, positive predictive value and negative predictive value 

were respectively 87.5% (95% IC: 64–97%), 84% (95% IC: 72–91%), 60.9% 

(95% IC: 40.8–77.8%), and 96 % (95% IC: 86.3–98.9%). 

Conclusion: The presence of hrHPV infection in the cervix can be determined by 

detecting hrHPV DNA in the urine. According to these findings, urine samples 

subjected to the Cobas® 4800 HPV test may be helpful for the clinical treatment 

of HPV infection.   
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INTRODUCTION 

 

Cervical cancer has the highest prevalence and it is the 

fourth leading cause of death from all cancers. Human 

papillomavirus (hrHPV) is a virus that poses a high risk 

of infection, considered the main etiology of cervical 

cancer.1 According to WHO, one of the global goals is 

to provide a technique for expediting the eradication 

cervical carcinoma, which has become a concern of 

global health-related services. It is intended that 70% of 

women be screened at the age of 35 and then again at 

the age of 45 by 2030.2-5 The hrHPV DNA test has to be 

the most sensitive screening procedure for CIN 2+ with 

sensitively value of 98.3% and a specificity values of 

85.3-86.2%.6 

 

According to Indonesia's 2018 health profile data, 

women who have screened for cervical cancer with 

acetate visual inspection were 7.34%.4,5 However, this 

low achievement was because the screening methods 

needed pelvic examination, which is invasive, painful 

for the patients, time-consuming for healthcare profes-
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sionals, and difficult to do in settings with limited 

resources. Therefore, the development of non-invasive 

self-sample collection techniques might potentially have 

the benefit of raising the acceptability of the screening 

processes. Cytology-based screening is being replaced 

by primary screening or co-testing based on the human 

papillomavirus (HPV). For this, the use of urine, which 

is simple to collect, would be beneficial. Furthermore, 

molecular techniques to identify DNA in urine samples 

are already regularly used to diagnose prevalent 

sexually transmitted diseases, including Chlamydia 

trachomatis and Neisseria gonorrhoeae.7  

 

HPV does not have a preference for the urinary system, 

in contrast to its preference for the cervix and other 

anogenital anatomical regions.8-11 Therefore, the 

presence of HPV in urine is very certainly due to 

secondary cervix exfoliation or other anogenital lesions. 

The purpose of this study was to assess urine testing for 

high risk HPV in a group with a high prevalence of the 

disease. The clinical effectiveness of self urine-based 

sampling was also assessed in comparison to cervical 

sampling, and the results were compared to the presence 

of cervical disease as determined by histology. The 

Cobas® 4800 HPV test, an FDA-approved real-time 

PCR assay created for the simultaneous genotyping of 

HPV-16 and HPV-18 and the detection of high-risk 

HPV (HR-HPV), was utilized for this purpose.12,13 

 

 

MATERIALS AND METHODS 

 

This study used a cross-sectional design of a diagnostic 

test to compare urine hrHPV DNA to cervical hrHPV 

DNA preparations, which was the gold standard that 

carried out at the Kencana Women Health Cluster from 

January to December 2020, at dr. Cipto Mangunkusumo 

Hospital, Jakarta, Indonesia. Patients aged 30-60 years 

were enrolled on this study. Pregnant women and those 

who had given birth within the past three months of the 

examination date were excluded. The patients were 

recalled for cervical and urine hrHPV DNA 

examinations on the same day and a cytology 

examination with liquid-based cytology (LBC) was 

performed if the results of the hrHPV examination were 

positive, either in cervical swabs, urine, or both. 

 

Cervical samples were taken using a cervical brush by 

the doctors and deposited in five days in a real-time 

polymerase chain Cell Cobas® medium bottle (Roche 

Diagnostic). Cervical specimens taken for PCR cell 

collection at Cobas® media are stable for up to 6 

months at 2–30º C for use with the Cobas® 4800 test 

for HPV testing.5 In sterile containers, we collected 

urine specimens identically dated as the pelvic 

examination and delivered to a laboratory for further 

processing within five days. A minimum of each urine 

sample was diluted to a volume of 20 milliliters, and 

centrifuged for 10 minutes at 4000 x g. The solid pellet 

was resuspended in water following centrifugation of 

five milliliters supernatant into a vial of PCR collect 

media. The Cobas® 4800 test was used to process urine 

samples, despite the fact that it had not been verified for 

use for this type of specimen.12,13 

 

In a single system, the Cobas® 4800 system combines 

completely real-time PCR technique, enabling 

automated sample preparation. In addition to hrHPV 

genotypes, the test identified globin gene of human 

cells. In a single tube, amplification and detection of 

polymerase chain reaction took place, with probes 

containing four separate dyes that act as reporters 

tracking the multiplex reaction's distinct targets. There 

were four different dyes: Reporter dye 1 observing the 

hrHPV pool containing 12 human papillomavirus 

(HPV) targets (HPV-31, -33; -35; 39; 45; 51), while 2 

and 3 dyes observing two forms of HPV, the type16 and 

type 18. Dye 4 examined the b-globin protein to 

determine the adequacy of the cells, their extraction, and 

amplification. The examination was conducted 

according to the producer's recommendations for the 

extraction of DNA with Cobas® X 480 and real-time 

PCR with the Cobas® Z 480.11,12 

 

Sensitivity, PPV (positive predictive value), specificity, 

NPV (negative predictive value) are the terms used to 

describe the prediction accuracy of hrHPV detection in 

urine speciments, which is measured as percentages 

with confidence intervals of 95% in comparison to 

cervical sample detection (gold standard) (95% CI). The 

Kappa statistic (Cohen's Kappa) was utilized to 

ascertain if test concordance was poor (=0), slight 

(0.01<<0.20), fair (0.21<<0.40), moderate (0.41< 
<0.60), substantial (0.61<<0.80), nearly perfect (0.81 

<<1), or perfect (=1). Differences between paired 

proportions were calculated using the McNemar's test. 

P<0.05 was utilized as the significance level.14 

 

 

RESULTS AND DISCUSSION 

 

The b-globin gene was detected in every 72 cervix and 

urinary specimens used in this study. Preliminary data 

from 2017-2020 tests showed that 42 women had 

previously tested positive for hrHPV DNA, while 30 

women had previously tested negative. A prevalence of 

34.7% was found in 25 women who had positive test 

results of hrHPV using a minimum one of the two 

specimens examined. In urine samples, the prevalence 

of carcinogenic type hrHPV was 31.9%, while in 

cervical samples, it was 22.2% (Table 1). 
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Table 1. Concordance and agreement in detecting cervical and urine samples for HPV DNA analysis. 

 
  Cervical Samples 

% Agreement a (95% IC) 

Positive Negative 

Urine 

samples 

Positive 14 9 
84.72% 0.62 (39-84) 

Negative 2 47 

      a: Cohen’s Kappa 
 

There was an overall concordance of 84.72% between 

hrHPV identification in urine and cervical secretions 

specimens. The identification of hrHPV DNA in both 

samples had a high concordance rate (= 0.62; 95 % IC: 

39–84). For both types of samples, there were 11 

disparities in the results. In two of them, hrHPV was 

detected in the cervix but not in the urine. However, 

nine positive samples were obtained for hrHPV in the 

urine but negative in the cervix. Overall, for detecting 

hrHPV DNA extracted from urine compared to cervical 

samples, sensitivity, PPV (positive predictive value), 

specificity, and NPV (negative predictive value) were 

87.5% (95% IC: 64–96), 83.9% (95 % IC: 72–91), 

95.9% (95 % IC: 86–99), and 60.9% (95% IC: 41–78), 

respectively. For the pool of HR-genotypes, the 

prevalence of hrHPV samples of urine was higher 

compared to cervical samples (without HPV16 and 

HPV 18). 

 

Table 2 compares the sensitivity, PPV (positive 

predictive value), specificity and NPV (negative 

predictive value) of particular PCR analysis (HPV type 

16, HPV type 18, and another hrHPV) comparing those 

found in urine specimens to those found in cervical 

specimens. The sensitivity of any hrHPVgenome was 

84.62% (95% IC = 58–96), and the Cohen's Kappa was 

moderate. 

 

Twenty-five women received cytological results, with 

17 (68%) being negative for intraepithelial lesions, 5 

(20%) having LSIL (Low Grade Squamous Intraepithel-

ial Lesions), 2 (8%) having ASCH (Atypical Squamous 

Cells, could not exclude HSIL), and 1 (4%) having 

ASCUS (Atypical Squamous Cells of Uncertain Signifi-

cance) (Table 3). To find out the factors that influence 

the results of the urine DNA hrHPV examination, a 

relationship test was carried out between the factors that 

might affect the examination results (age, education, 

and parity) with the suitability of the urine DNA hrHPV 

results to the cervix as shown in Table 4. 

 

Table 2. Specific genotyping sensitivity, specificity, NPV, and PPVurinalysis specimens (IC 95%). 

 
 HPV type 16 HPV type 18 12 HR-HPVa 

Sensitivity (95 IC%) - 100% (21.100) 84.62% (58.96) 

Spesifisity (95 IC%) - 100% (95.100) 84.75% (73.92) 

PPVb (95 IC%) - 100% (21.100) 55% (34.74) 

NPVc (95 IC%) - 100% (95.100) 96% (87.99) 

 (95 IC%) - 1 (77-123) 0.57 (35.79) 

a hrHPV other than type 16 and type 18 

b Predictive values that are positive. 

c Predictive values that are negative. 

 

 

Table 3. hrHPV infection prevalence cervical and urinary examinations sample method compared to cytology results 

 

Cytology n 
12 hrHPV HPV 16 HPV 18 

Cervical Urine Cervical Urine Cervical Urine 

Negativea 17 

(68%) 

7/13 

(54%) 

14/20 

(54%) 

0/0 0/0 0/1 0/1 

ASCUSb 1 

(4%) 

1/13 

(8%) 

1/20 

(5%) 

0/0 0/0 0/1 0/1 

LSILc 5 

(20%) 

3/13 

(23%) 

3/20 

(15%) 

0/0 0/0 1/1 1/1 

ASCHd 2 

(8%) 

2/13 

(15%) 

2/20 

(10%) 

0/0 0/0 0/1 0/1 

Total 25 13 20 0 0 1 1 
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Table 4. Age, level of education, parity, and concordance between urine and cervical samples 

 
 Concordance 

Total P 

Yes No 

Age 

  <40 yo 

  >40 yo 

Level of education 

  Basic (< high school) 

  > high school 

Parity 

  Nulli/Primiparous 

  Multiparous 

 

40 (86.9%) 

21 (80.8%) 

 

6 (66.7%) 

55 (87.3%) 

 

54 (83.1%) 

7 (100%) 

 

6 (13.1%) 

5 (19.2%) 

 

3 (33.3%) 

8 (12.7%) 

 

11 (16.9%) 

0 (0%) 

 

46 (63.9%) 

26 (36.1%) 

 

9 (12.5%) 

63 (87.5%) 

 

65 (90.3%) 

7 (9.7%) 

 

0.353 

 

 

0.134 

 

 

0.296 

 

 

 

Some data suggest that using self-collected urine, rather 

than cervical samples, as an option for HPV testing 

could be beneficial. First, HPV genotypes urinalysis and 

cervix lesions tissue specimens are agreed significantly. 

Urine contaminated with exfoliated cervical cells 

infected with HPV is known to rise as the severity of 

cervical lesions increases. Thus, HPV presence in urine, 

that  resembles an HPV infection in the cervix, requires 

constant monitoring.15 

 

Urine sample for the diagnosis of oncogenic HPV has 

been studied in several research. Because various 

factors, such as the urine sample technique, conditions 

of storing, centrifuging, and extracting DNA, and HPV 

DNA test, might adversely influence HPV DNA 

detection, HPV DNA testing in the urine has a variety 

of limits applicable to this purpose.15 

 

We examined 72 matched cervix and urine specimens 

from women who have been referred to gynecology unit 

by community physicians for examination due to 

abnormal results of Pap smear or VIA screening 

outcomes. Due to the fact that the research was done on 

a selected sample a group of women previously 

possessed an abnormality VIA or pap smear test, HPV 

infection was quite prevalent (>50%), as expected. 

Urine had a higher prevalence (31.9%) than cervical 

specimens (22.2%). The presence of hrHPV-DNA from 

epithelial tissues of the urethra and vulva, which are 

similarly vulnerable to hrHPV infection, could be one 

explanation. In 11 samples, there was a discrepancy, 

with two samples having positive hrHPV in the cervix 

but negative in urine sample and nine specimens having 

positive hrHPV in the urine but negative in the cervix. 

These 11 samples had normal cervical cytology 

examinations using liquid-based cytology (LBC). Some 

explanations on this may be the possibility of a faster 

regression in the cervix than in the urine. Another 

possibility is that there was previous sexual contact so 

that hrHPV transmission occurred, while the cervix had 

no infection process yet. In this group, the possibility of 

primary hrHPV infection originating from the urinary 

tract required further investigation. Some literature 

mentions the possibility of hrHPV infection as a cause 

of urinary tract cancer. The most common is the bladder 

cancer (transitional cell cancer) of 22%.9-11 

 

We discovered a significant concordance rate of HR-

HPV DNA detection and an overall agreement of 

84.72%. (=0.62; 95% IC: 0.39–0.84). The sensitivity 

was 87.5% and the specificity was 83.9%. According to 

Pathak et al., HPV infection detection in urine had a 

pooling sensitivity of 87% and specificity of 94%, while 

hrHPV had a 77% sensitivity, 88% specificity in a meta-

analysis and systematic review on precision of urine 

HPV testing for cervical HPV infection.16 The HPV 

types 16 and 18 detection through urine exhibited a 

combined sensitivity and specificity of 73% and 98%, 

respectively.16 When urine samples were obtained as 

first voiding instead of random or midstream urine 

samples, meta-regression revealed a 22-fold increase in 

overall accuracy.16 

 

The sensitivity of first voiding urine is significantly 

higher than random or intermediate urine samples, 

resulting in a considerable difference in accuracy. The 

results of this study were better than those of Oliveira et 

al. (sensitivity of 50.0% with a Kappa value of 0.55), of 

Tranberg et al. with sensitivity of 63.9% with a Kappa 

value of 0.66), and of Sahasrabuddhe et al. with 

sensitivity of 51.6% with a Kappa value of 0.55 with 

CLART assay (=0.55).17,18 

 

These findings were in contrast with those of Bernal et 

al. (sensitivity 88%, Kappa value 0.76), of Ostensson et 

al. (with Abbot RealTime sensitivity 33-100%, Kappa 

ranged from 0.36 to 0.85), and of Ornskov et al. with 

Abbot RealTime sensitivity 33-100%, Kappa ranged 

from 0.66 to 0.77).19,20 The sensitivity of 12 hrHPV 

other than HPV types 16 and 18 was calculated to be 

84.62%. Because there were no samples with a single 

infection with HPV type 16 and just one specimen 

having only one infection of HPV type 18, it was not 

done for HPV types 16 and 18. Using bivariate analysis 
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on the variables in the research subjects, the researchers 

looked for factors that could influence the outcome of a 

urine hrHPV DNA examination. The investigation 

found no research variables in terms of age, education 

level, or parity that were connected to the outcomes of 

the HPV DNA urine screening. With respect to 

alternative HPV detection and/or genotyping assays, we 

chose the Cobas® 4800 HPV test for our investigation. 

This real-time PCR-based assay test offers a number of 

benefits. First of all, the test simultaneously gives partial 

HPV genotyping for HPV-16 and HPV-18, in addition 

to reporting the existence of HR HPV genotypes. 

Second, since the test has been modified for primary 

specimens, it is highly automated and simple to use. 

Finally, the findings will be available around 4 hours 

after receiving the materials. 

 

 

CONCLUSION 

 

The findings of this research encourage the use of urine 

in conjunction with Cobas® 4800 HPV testing among 

women who have severe cervical lesions. Validation 

should be performed before using urine/Cobas® 4800 as 

a diagnostic test. More research is needed to show their 

equal performance in a group undergoing initial 

screening. If the findings are validated, urine collection 

may be used within populations with limited availability 

of healthcare providers or where, for example, pelvic 

examination is not practical. Additionally, when 

molecular methods are used in conjunction with initial 

tests for primary cervical cancer screening, urine 

samples may be used as a suitable substitute for cervical 

specimens. Besides for vaccination trials, disease 

surveillance, and epidemiological investigations, urine 

can also be utilized to evaluate HPV prevalence.21-23 
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 Objective: To identify maternal and neonatal outcomes in delivery with diagnosis 

of antepartum hemorrhage (APH) due to placenta previa. 

Materials and Methods: This was a descriptive retrospective study with cross-

sectional design. Samples were taken using medical records with convenience 

sampling technique. Deliveries with history of APH due to placenta previa at Dr. 

Soetomo General Academic Hospital, Surabaya, Indonesia, on January 1 until 

December 31, 2019, were included. 

Results: In our study, 36 mothers were included. Maternal characteristics 

included age of 20–35 years in 72.2%, overweight in 50%, referral visits in 

69.4%, from out of town (66.7%), bleeding onset at 3rd trimester (97.2%),  

primigravida (8.3%), nulliparity (13.9%), 69.4% with history of C-section, and 

83.3% no hospital readmissions. Maternal outcomes included 100% mothers 

diagnosed with complete placenta previa and performed C-section. The mothers 

were mostly (69.4%) diagnosed with placenta accreta spectrum (PAS). There 

were 36.1% hysterectomy, 33.3% postpartum hemorrhage, 50% blood 

transfusions, and zero maternal mortality. Neonatal outcomes included 

prematurity in 80%, low birth weight (LBW) in 51.5%, while 77.1% and 85.7% 

of newborns had no asphyxia at 1 and 5 minutes, consecutively. 

Conclusion: All mothers experienced complete placenta previa, and underwent 

C-section with most of the mothers were diagnosed with PAS. Less than half of 

them needed hysterectomy intervention because other patients with focal type 

PAS were planned for conservative surgery. Moreover, they mostly did not have 

postpartum hemorrhage with half of them needed blood transfusion. There was 

zero maternal mortality, with most newborns experienced prematurity, LBW but 

no significant asphyxia.   
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INTRODUCTION 

 

Bleeding during pregnancy is still the leading cause of 

maternal death worldwide.1 The bleeding includes 

Postpartum Hemorrhage (PPH) and Antepartum 

Hemorrhage (APH). PPH is defined as bleeding > 500 

ml in vaginal delivery and > 1000 ml in C-section 

delivery.1-3 APH is defined as bleeding from and/or into 

the genital tract that occurs from 24 weeks of gestation 

until before the birth of the baby.1,4,5 Placenta previa, as 

one of the main cause of APH, is defined as an 

abnormally implanted placenta in the lower uterine 

segment that either partially or completely covers the 

internal os.6,7 

 

Furthermore, pregnancies with APH due to placenta 

previa have been associated with many adverse 

maternal and neonatal outcomes. Complications of 
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placenta previa occur in 0.52% of pregnancies in the 

world with the highest incidence found in Asia with a 

prevalence of 1.22%.8 The incidence of placenta previa 

in Dr. Soetomo General Academic Hospital, Surabaya, 

based on a study conducted by Aulidiah.9 in 2014-2015 

were 83 of 2,176 (3.81%) deliveries.  
 

This study was in line with the National Mid-Term 

Development Plan for the period of 2020-2024, which 

one of the indicators of success is the decrease of the 

maternal mortality rate (MMR) and infant mortality rate 

(IMR) in Indonesia which is currently still far from the 

target.5  In Surabaya, studies related to maternal and 

neonatal outcomes in delivery with history of APH due 

to placenta previa were still limited. Identifying the 

adverse maternal and neonatal outcomes would be 

beneficial for more effective prevention and 

management by medical personnel in the future. 

Therefore, this study aimed to identify maternal and 

neonatal outcomes in delivery with history of APH due 

to placenta previa at Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia. 
  
 

MATERIALS AND METHODS 
 

This study was a descriptive retrospective study with 

cross-sectional design. Samples were taken using 

medical records with convenience sampling technique. 

The samples of this study were deliveries with history 

of APH due to placenta previa at Dr. Soetomo General 

Hospital on January 1 – December 31, 2019. Inclusion 

criteria consisted of mothers with gestational age of > 

24 weeks and had complete medical records. Data 

collected included sociodemographic characteristics; 

obstetric characteristics; maternal outcomes including 

placenta accreta spectrum (PAS), C-section delivery, 

hysterectomy, blood transfusion, postpartum hemor-

rhage, and maternal mortality; neonatal outcomes 

including preterm birth, birth weight, and asphyxia. The 

data in this study were analyzed using SPSS version 23. 

This study has obtained ethical approval from Dr. 

Soetomo General Hospital Surabaya in 2020 with the 

number of ethical clearance 0188/LOE/301.4.2/XI/ 

2020. 

 

xxx 

RESULTS AND DISCUSSION 

 

Total deliveries at Dr. Soetomo General Hospital 

Surabaya in 2019 was 1,358, and 133 of them had 

placenta previa (9.79%). In 133 deliveries with placenta 

previa, the researchers obtained 64 data with only 36 

data met the inclusion criteria. There were 35 mothers 

with single pregnancies and one mother with multiple 

pregnancies (gemelli). Thus, the number of babies born 

was 37, but two babies experienced IUFD (Intrauterine 

Fetal Death), so the number of live births included in 

this study was 35. 

 

Sociodemographic characteristics of mothers 

with placenta previa at Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia  

 

Table 1. Distribution of sociodemographic character-

istics of mothers with placenta previa at Dr. 

Soetomo General Academic Hospital, 

Surabaya, Indonesia, in 2019. 

 
Sociodemographic 

characteristics 
(n=36) (%) 

Age 

   20 – 35 years old 

   >35 years old 

 

26 

10 

 

72.2 

27.8 

Body Mass Index (BMI) (kg/m2) 

   18.5 – 24.9 (ideal) 

   25 – 29.9 (overweight) 

   ≥30 (obese) 

 

9 

18 

9 

 

25 

50 

25 

Visit 

  Self-reffered 

  Referral 

 

11 

25 

 

30.6 

69.4 

Regional Origin 

   Surabaya 

   Outside Surabaya 

 

12 

24 

 

33.3 

66.7 

 

 

Mothers with APH due to placenta previa were mostly 

diagnosed at the age of 20-35 years (72.2%), with most 

BMI were considered overweight (50%). The majority 

of subjects visited Dr. Soetomo General Hospital by 

referral (69.4%), with most of the subjects' regional 

origin were from outside of Surabaya (66.7%). 

 

Obstetric characteristics of mothers with 

placenta previa at Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia  

 

Maternal obstetric characteristics mostly came with 

bleeding at the 3rd trimester (97.2%) with the lowest 

gestational age were at 26/27 weeks and the highest 

were at 37/38 weeks. There were 8.3% primigravida 

while the rest were multigravida and 13.9% nulliparity,  

and the rest are mostly multiparity. Most mothers had 

history of C-section delivery (69.4%), had no history of 

abortion (61.1%) and had no history of hospital 

readmissions at Dr. Soetomo General Hospital Surabaya 

(83.3%). 

 

Maternal and neonatal outcomes of mothers 

with placenta previa at Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia  

 

In our study, it was found that all pregnant women had 

complete placenta previa. The results of this study were 
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in line with previous studies where the most common 

type of placenta previa was complete placenta previa, 

with the prevalence of 76.6% and 78.5%.10,11 All 

pregnant women in our study underwent C-section 

delivery due to complete placenta previa that covered 

the internal os, making the baby unable to be delivered 

vaginally. 
 

 

Tabel 2. Distribution of obstetric characteristics of 

mothers with placenta previa at Dr. Soetomo 

General Academic Hospital, Surabaya, 

Indonesia, in 2019 

 
Obstetric characteristics (n=36) (%) 

Gestational age at onset of bleeding 

     T2 (14 – 27 weeks) 
     T3 (28 – 41 weeks) 

 

1 
35 

 

2.8 
97.2 

Gravida 

     GI 
     GII 

     G≥III 

 

3 
8 

25 

 

8.3 
22.2 

69.4 

Parity 
     P0 

     P1 

     P2 
     P≥3 

 
5 

15 

12 
4 

 
13.9 

41.7 

33.3 
11.1 

Abortion 

     A0 
     A1 

     A2 

 

22 
8 

6 

 

61.1 
22.2 

16.7 

History of C-section Delivery 
     No 

     1x 
     2x 

 
11 

17 
8 

 
30.6 

47.2 
22.2 

History of hospital readmissions at Dr. 

Soetomo General Hospital Surabaya 
     No 

     2x  

     3x 

 

 
30 

5 

1 

 

 
83.3 

13.9 

2.8 

 

Placenta accreta spectrum (PAS) also known as 

abnormal placentation, is when trophoblasts invade the 

myometrium layer. PAS must be suspected in all 

mothers with placenta previa because it represents most 

placenta previa cases, especially in mothers with a 

history of C-section delivery.11 In our study, 69.4% of 

mothers experiencing PAS with the highest proportion 

was placenta accreta type (33.3%). A study conducted 

by Sekiguchi et al.12 reported that PAS was more 

common in complete placenta previa compared to other 

types, which is in line with the results of this study 

where all respondents experienced complete placenta 

previa. 

 

However, the remaining mothers (69.4%) did not 

undergo hysterectomy. It could be because some of 

them were planned for conservative surgery instead of 

hysterectomy, particularly in mothers with focal type 

PAS where the uterine infiltration was less than 50%.15 

 

Table 3. Distribution of maternal outcomes of mothers 

with placenta previa at Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, in 

2019. 

 
Maternal Outcomes (n=36)  (%) 

Complete Placenta Previa 36 100 

Placenta Accreta Spectrum 

(PAS) 

   No PAS 
   PAS: 

   Placenta Accreta 

   Placenta Increta 
   Placenta Percreta 

 

 

11 
 

12 

9 
4 

 

 

30.6 
 

33.3 

25 
11.1 

C-section Delivery 36 100 

Hysterectomy 

   Yes 
   No 

 

13 
23 

 

36.1 
63.9 

Blood Transfusion 

   Yes 
   No 

 

18 
18 

 

50 
50 

Postpartum Hemorrhage (PPH) 

   Yes (≥1000 mL) 

   No (<1000 mL) 

 

12 

24 

 

33.3 

66.7 

Haemoglobin (Hb)  
Hb Pre-Op (g/dL) 

   <11 

   ≥11 
Hb Post-Op (g/dL) 

   <11 

   ≥11 

 
 

21 

15 
 

21 

15 

 
 

58.3 

41.7 
 

58.3 

41.7 

Maternal Mortality 0 0 

   

 

Table 4. Distribution of neonatal outcomes of mothers 

with placenta previa at Dr. Soetomo General 

Academic Hospital, Surabaya, Indonesia, in 

2019. 

 
Neonatal Outcomes  (n=35)  (%) 

Preterm Birth 

   Yes 

   No 

 

28 

7 

 

80 

20 
Gestational Age at Birth 

   Very Preterm 

   (28 - <32 weeks) 
   Moderate to late Preterm  

   (32 - <37 weeks) 

   Aterm  
   (≥37 weeks) 

 

2 

 
26 

 

7 

 

5.7 

 
74.3 

 

20 

Birth Weight 

   VLBW* (<1.500 g) 
   LBW** (<2.500 g) 

   Normal (≥2.500 g) 

 

1 
17 

17 

 

2.9 
48.6 

48.6 

Asphyxia 
Apgar Score at 1 minute  

a. Asphyxia (<7) 

b. Not Asphyxia (≥7) 

Apgar Score at 5 minute 

a. Asphyxia (<7) 
b. Not Asphyxia (≥7) 

 
 

8 

27 

 

5 
30 

 
 

22.9 

77.1 

 

14.3 
85.7 

       *VLBW = Very Low Birth Weight 

        **LBW = Low Birth Weight 
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The outcome of blood transfusion showed that half of 

the mothers needed blood transfusions while the others  

did not with a ratio of 1:1. In mothers who received 

blood transfusions, the type of transfusion with the 

highest proportion was PRC with the percentage of 

77.8%, followed by WB with the percentage of 27.8%. 

It was also observed that Hb levels before surgery and 

after surgery obtained the same distribution. Most of the 

mothers had anemia before surgery and after surgery 

(postpartum anemia) with Hb cut-off of <11 g/dL.16 

However, in our study, the timing of blood transfusion 

was not recorded. 

 

The proportion of mothers who experienced PPH 

(33.3%) was lower than mothers who did not experience 

PPH (66.7%). This result was in line with our study, 

where only less than half of the mothers needed the 

intervention of hysterectomy, with half of them needed 

a blood transfusion. Maternal mortality can be caused 

by various factors, such as delays in healthcare access 

and poor health services. No maternal mortality was 

found in our study. It showed that the management of 

referral systems and bleeding in respondents had been 

well resolved. 

 

Neonatal outcomes were primarily delivered preterm 

(80%). Most deliveries occurred at 36/37 weeks' 

gestation. Most newborns who experienced prematurity 

were in the moderate to late preterm category (74.3%), 

between 32 - <37 weeks. Complete placenta previa is 

more often associated with the risk of prematurity due 

to a higher risk of massive obstetric bleeding in 

complete placenta previa.12,17  

 

The outcome of infants’ birth weight was <2500 g 

(51.5%), which was reclassified into low birth weight 

and very low birth weight was slightly higher than the 

outcome of normal birth weight (48.6%). Infants with 

birth weight <2.500g were mostly delivered at 32 - <37 

weeks' gestation (moderate to late preterm). This could 

be related to the bleeding of placenta previa that lead to 

inadequate oxygen supply to the fetus, which then 

resulted in fetal hypoxia, intrauterine growth retard-

ation, prematurity, and low birth weight.2,18,19 

 

The newborns' asphyxia was assessed based on the 

Apgar score as an initial assessment measured at 1 and 5 

minutes. In our study, most newborns did not 

experience asphyxia at 1 and 5 minutes based on Apgar 

score measurement > 7 (77.1%; 85.7%). Placenta previa 

was reported as a maternal risk factor for asphyxia but 

did not significantly affected asphyxia in newborns.20 

  

Our study had several limitations, including the usage of 

secondary data in the form of medical records, a lot of 

subjects must be excluded due to their incompleteness 

of data. This study also did not include other risk factors 

such as a previous history of placenta previa, infertility 

therapy, number of antenatal care (ANC), the location 

of placenta previa, cervical length, and placental 

thickness; and the timing of blood transfusion were not 

recorded due to limited data.  

 

 

CONCLUSION 

 

In conclusion, maternal outcomes showed that all 

mothers experienced complete placenta previa and 

underwent C-section delivery with most were diagnosed 

with placenta accreta spectrum (PAS). Less than half of 

them needed hysterectomy intervention because the 

other patients were planned for conservative surgery, 

particularly in patients with focal type PAS. Moreover, 

they mostly did not have postpartum hemorrhage with 

half of them needed blood transfusion. There was zero 

maternal mortality. Neonatal outcomes showed that 

most of their newborns experienced prematurity and 

low birth weight but no significant asphyxia. Future 

studies need to consider other risk factors of placenta 

previa, and prospective studies are still needed to obtain 

more objective and accurate results. 
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 Objective: To evaluate the serological description of the neonatal umbilical cord 

in COVID-19 mothers confirmed by RT-PCR at Rumah Sakit Umum Pusat 

(RSUP) H. Adam Malik Medan in January-June 2021. 

Materials and Methods: This study was an observational study with a case series 

approach where the cases were mothers infected with SARS CoV-2 confirmed by 

RT-PCR. The study was conducted at Universitas Sumatera Utara (USU) Hospital 

Laboratory and RSUP H. Adam Malik for 6 months, from January 2021 to June 

2021. The data collected were analyzed using descriptive statistics. If the data 

were normally distributed, they were presented as mean + SD; otherwise, they 

were presented as median (min-max) for each variable. The Statistical Package 

for Social Sciences version 22.0 (IBM SPSS Corp.; Armonk, NY, USA) was used 

for statistical analysis. 

Results: Neonatal umbilical cord serology results (IgM and IgG) were 

predominantly non-reactive, where IgM was non-reactive in 43 neonates (97.7%) 

and IgG was non-reactive in 37 neonates (84.1%). In mothers without COVID-19 

symptoms, neonate umbilical cord serology results were dominated by non-

reactive IgM (88.6%) and IgG (79.5%). In mothers who recovered from COVID-

19, neonate umbilical cord serology results were also dominated by non-reactive 

IgM (95.5%) and IgG (81.8%). 

Conclusion: The neonatal umbilical cord serology results from the mother 

confirmed with positive COVID-19 were nonreactive IgG and IgM in the 

majority of 35 (79%) samples, reactive IgG in 7 (15.9%), and reactive IgM in 1 

(2%) sample. 
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INTRODUCTION 

 

Current COVID-19 pandemic raises concern about its 

effect on pregnancy. Reports of neonatal COVID-19 

infection immediately after delivery indicate either 

transplacental migration or horizontal transmission by 

direct surface contact during delivery1 or during 

breastfeeding with virus migration.1-2 

 

The placenta is a physical and immunological defense 

against fetal infection. Maternal natural killer (NK) 

cells, decidual macrophages, and T cells inhabit the 

placenta decidua. Immune cells in the decidua are 
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essential for placenta remodeling and implantation. 

Their absence is linked to miscarriage and other 

negative pregnancy outcomes.3 When the maternal-fetal 

interface barrier fails, pathogens cleave the maternal 

innate immune system and placental trophoblast 

defenses of the fetus by mechanisms that are not fully 

elucidated.4 
 

Several studies have found infected newborns by testing 

viruses in samples of placenta, amniotic fluid, umbilical 

cord blood, and neonate throat swabs.5 Other publica-

tions indicate the possibility of vertical transmission due 

to the presence of IgM in certain neonates from mothers 

infected with SARS-CoV-2.6 Several studies have 

shown three cases of neonates with positive anti-SARS-

CoV-2 IgM and IgG serology at birth from SARS-CoV-

2-infected mothers. While maternal IgG antibodies 

cross the placenta, IgM comes from the fetus, thus 

suggesting SARS-CoV-2 virus exposure in the uterus. 

The sensitivity and specificity of IgM detection would 

be 88.2%/96.2% and 70.2%/99%, which is much higher 

than observed for other viral infections.7 
 

Transfer of maternal IgG to the placenta is an important 

mechanism for fetal protection when fetal humoral 

immune response is insufficient. Given that IgM is not 

normally transferred from mother to fetus due to its 

larger macromolecular structure under normal 

conditions, some studies have speculated that neonates 

may have been infected with SARS-CoV-2 in utero 

from mothers with COVID-19.8 
 

In North Sumatra, Indonesia, the Central General 

Hospital (Rumah Sakit Umum Pusat/RSUP) H. Adam 

Malik Medan is one of the referral hospitals for 

COVID-19 cases from other hospitals in North Sumatra. 

According to provisional data, at RSUP H. Adam Malik 

Medan, North Sumatra, from July-November 2020, it 

received around 34 pregnant patients with suspected or 

confirmed COVID-19, with confirmed cases ranging 

from 7–15 patients per month. The authors were 

interested in evaluating serological description of 

neonates’ umbilical cord blood from mothers with 

confirmed COVID-19 by RT-PCR examination for 

evaluation of mother/infant immune reaction and to 

clarify potential COVID-19 vertical transmission from 

mother to child. 
 
 

MATERIALS AND METHODS 
 

This study was an observational study with a case series 

approach where the case comprised of mothers infected 

with SARS CoV-2 confirmed by RT-PCR. The study 

was conducted at RS Universitas Sumatera Utara (USU) 

Laboratory and RSUP H. Adam Malik for 6 months 

from January to June 2021. The samples were pregnant 

women who came to RSUP H. Adam Malik and RS 

USU who met inclusion criteria, namely women in 3rd 

trimester pregnancy and positive COVID-19 confirmed 

by RT-PCR, while defective blood or serum prepara-

tions were excluded from the study. Sampling was done 

by non-probability sampling, ie. by the consecutive 

sampling technique. 
 

Tools needed in this research were PPE (Personal 

Protection Equipment), frozen tube (red cap tube), 3 cc 

syringe, centrifuge, timer, aliquot, aliquot storage box, 

refrigerator freezer, YHLO brand rapid test, buffer, 

stopwatch (timer), and 10-20 mcl micro pipette. The 

research material was derived from umbilical cord 

blood/serum of mothers who were confirmed positive 

with RT-PCR. 
 

 
Figure 1. YHLO Antibody 

 

Notes: 

1. Negative result: if only C line appears, and G and M lines 

do not exist. 

2. Positive results: if there is a C line and an M or G line, it 

indicates presence of antibodies to SARS CoV-2 virus. 

3. Invalid: if there is no C line, the result is invalid even 

though there is a G or  M line. 
 

 

Statistical analysis 
 

The data were analyzed descriptively to determine the 

frequency distribution of the research subjects based on 

the characteristics of the research sample. The data are 

displayed in a frequency distribution table with 

percentage values for each variable. Prior to analysis, a 

normality test was carried out first with the 

Kolmogorov-Smirnov test. If the data were normally 

distributed, they were presented as mean + SD; 

otherwise, they were presented as Median (Min-Max) 

for each variable. The Statistical Package for Social 

Sciences version 22.0 (IBM SPSS Corp.; Armonk, NY, 

USA) was used for statistical analysis.  

  
 

RESULTS AND DISCUSSION 

 

The characteristics of the research subjects are 

presented in Table 1.  
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Table 1. Characteristics of research subjects 

 
Characteristics n = 44 

1. Maternal characteristics  

Age, years old (Mean±SD) 28.91±5.810 
Parity, n(%)  

   Primiparous 14 (31.8) 

   Secundiparous 11 (25.0) 
   Multiparous 19 (43.2) 

Swab PCR, n(%)  

   Positive 44 (100.0) 
   Symptomatic 5 (11.4) 

   Asymptomatic 39 (88.6) 
   Negative 0 (0.0) 

Hemoglobin, gr/dl (Mean±SD) 11.33 ± 1.86 

Hematocrit, % (Mean ±SD) 33.02 ± 5.16 
Leukocytes, sel/mm3 (Mean ±SD) 11.725.45 ± 4612.52 

Platelets, sel/mm3 (Mean ±SD) 262.318.18 ± 92.950.79 

NeutrofiltLymfosit Ratio (NLR) 6.09 ± 1.36 
Chest X-ray image, n(%)  

   Bronchopneumonia 26 (59.1) 

   Right pleural effusion 1 (2.3) 
   Cor and pulmo normal 17 (38.6) 

Treatment duration, days 7.63 ± 2.68 

Maternal outcome, n(%)  
   Cured 42 (95.5) 

   Death 2 (4.5) 

2.Neonates characteristics  

IgM immunoserology  
   Reactive 1 (2.3) 

   Non-Reactive 43 (97.7) 

IgG immunoserology  
   Reactive  7 (15.9) 

   Non-Reactive 37 (84.1) 

IgM & IgG immunoserology  
   Reactive  1 (2.3) 

   Non-Reactive 43 (97.7) 
Swab PCR, n(%)  

   Positive  0 (0.0) 

   Negative 44 (100.0) 

 

Based on mothers’ characteristics, the mean age of 

research subjects was 28.91 years. The majority were 

multigravida, as many as 19 subjects (43.2%). All study 

subjects were pregnant women with positive COVID-19 

confirmed by RT-PCR swab in as many as 44 patients 

(100%). Five patients (11.4%) were symptomatic, and 

39 patients (88.6%) were asymptomatic. Based on 

subject outcome, as many as two subjects (4.5%) died, 

and 42 other subjects (95.5%) were declared cured. 

 

Neonates characteristics based on immunoserological 

examination of IgM and IgG antibodies found one 

subject (2.3%) was IgM reactive, seven subjects 

(15.9%) were IgG reactive, and one subject (2.3%) was 

reactive to both IgM and IgG. IgG. However, on RT-

PCR swab examination of neonates, all were negative 

for COVID-19. 

 

Immunoserology results of neonates from 

pregnant women with positive COVID-19 

confirmed by RT-PCR 

 

Based on clinical manifestations of COVID-19 positive 

pregnant women as confirmed by RT-PCR, neonates 

IgM antibodies were found in one baby (2.3%). Of 

COVID-19 positive pregnant women as confirmed by 

RT-PCR with symptoms, neonates IgG antibodies were 

found in three babies (6.8%). Based on the condition of 

COVID-19 positive pregnant women as confirmed by 

RT-PCR who were died, neonates IgM antibodies were 

found in one baby (2.3%) and neonates IgG antibodies 

were also found in one baby (2.3%). 

 

Table 2. IgM and IgG immunoserology result of neonates from pregnant women with positive COVID-19 confirmed by 

RT-PCR based on clinical manifestations. 

 
 Neonates immunoserology IgM 

(N=44) 

Neonates immunoserology IgG 

(N=44) 
Total 

Reactive 

(%) 

Non Reactive 

(%) 

Reactive 

(%) 

Non Reactive 

(%) 
 

Clinical Manifestations Symptomatic 1 (2.3) 4 (9.1) 3 (6.8) 2 (4.5) 5 (11.4) 

Asymptomatic 0 (0.0) 39 (88.6) 4 (9.1) 35 (79.5) 39 (88.6) 

Maternal Outcome Cured 0 (0.0) 42 (95.5) 6 (13.6) 36 (81.8) 42 (95.5) 

Death 1 (2.3) 1 (2.3) 1 (2.3) 1 (2.3) 2 (4.5) 

Total 1 (2.3) 43 (97.7) 7 (15.9) 37 (84.1) 44 (100) 

 

Table 3. Immunoserological test result of neonates from pregnant women with positive COVID-19 confirmed by RT-

PCR against neonates PCR swab examination results. 

 

Immunoserological test result 

Neonates PCR Swabs (N=44) 

Total Positive 

(%) 

Negative 

(%) 

IgM  Positive 0 (0.0) 1 (2.3) 1 (2.3) 

Negative 0 (0.0) 43 (97.7) 43 (97.7) 

IgG Positive 0 (0.0) 7 (15.9) 7 (15.9) 

 Negative 0 (0.0) 37 (84.1) 37 (84.1) 

IgG & IgM Positive 0 (0.0) 1 (2.3) 1 (2.3) 

 Negative 0 (0.0) 43 (97.7) 43 (97.7) 

Total  0 (0.0) 44 (100.0) 44 (100.0) 
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From neonates of pregnant women positive for COVID-

19 as confirmed by RT-PCR who underwent immuno-

serological examination, one baby (2.3%) had reactive 

IgM, seven (15.9%) had reactive IgG, and another baby 

(2.3%) had reactive IgM and IgG, but all tested negative 

for COVID-19 on RT-PCR swab examination. 

 

Of pregnant women with positive COVID-19 confirmed 

by RT-PCR in this study, neonates' IgM antibodies were 

found in one baby (2.3%). Of pregnant women with 

positive COVID-19 confirmed by RT-PCR with 

symptoms, neonates IgG antibodies were found in three 

babies (6.8%). Based on the condition of women with 

positive COVID-19 confirmed by RT-PCR who died, 

neonates IgM antibodies were found in one baby 

(2.3%). From pregnant women with positive COVID-19 

confirmed by RT-PCR who died, neonates with IgG 

antibodies were found in one baby (2.3%). 

 

Zeng et al. examined six infants born to six women with 

confirmed COVID-19 and discovered that they all had 

higher IgG and IgM antibodies (10 AU/mL) than 

normal levels, with IgG levels of 125.5 AU/mL and 

IgM levels of 39.6 AU/mL. IgG is passively transferred 

across the placenta from mother to fetus, beginning at 

the end of the second trimester and reaching high levels 

at birth. However, the detected IgM is usually not 

transferred from mother to fetus due to its larger 

macromolecular structure.9 ACE2 expression is seen in 

many tissues directly associated with developing 

pregnancy, whereas a recent single-cell RNA 

sequencing analysis showed ACE2 expression in 

maternal-fetal stromal, perivascular, placental, and 

decidua cells. Kotlyar et al. hypothesized the possibility 

of in utero transmission because IgM cannot cross the 

placenta.10 

 

A recent journal reviews also stated that IgG or IgM 

was detected in 90% of infants with negative PCR 

swabs from mothers with confirmed COVID-19 (10/11; 

95% CI: 73.9%–107.9%). For IgG and IgM, the mean 

antibody levels detected were 75.49 AU/ml (range, 

7.25-140.32 AU/ml) and 3.79 AU/ml (range, 0.16-45.83 

AU/ml), respectively (p = 0.0041). A total of 19 studies 

were reported in China and the other countries. China 

reported 4.2% of infants contracted COVID-19 

vertically from their mothers, while outside China it was 

10.5%. The method of delivery by cesarean section was 

found in 10% of positive babies, while vaginal delivery 

was 10.3%. In addition, asymptomatic infants from 

infected mothers have a strong immune response to 

COVID-19 in the second trimester of pregnancy 

because of IgG formation potential.11 

 

Based on the condition of women with positive COVID-

19 confirmed by RT-PCR who died in this study, 

neonate IgM antibodies were found in one baby (2.3%) 

and neonate IgG antibodies were also found in one baby 

(2.3%). A study of 9 third-trimester pregnant women 

with COVID-19 discovered that none of the patients had 

severe COVID-19 or died, and that there were no severe 

outcomes in neonates or fetal infections that could have 

been caused by intrauterine vertical transmission.12 A 

review of 26 journals on neonate COVID-19 infection 

stated that demographically, 44 neonates from 35 

confirmed COVID-19 mothers, only 1 neonate with 

confirmed COVID-19 was found and the rest had higher 

IgM and IgG serology levels than normal, and overall, 

the mothers were able to recover completely.13 

 

In this study, from neonates of pregnant women with 

positive COVID-19 confirmed by RT-PCR who 

underwent immunoserological examination, one (2.3%) 

had reactive IgM, seven (15.9%) had reactive IgG, and 

one (2.3%) had reactive IgM and IgG, but all tested 

negative for COVID-19 on RT-PCR swab examination. 

Zhu et al. studied neonates of 9 pregnant women with 

confirmed COVID-19 with various mild-moderate 

symptoms. Of these neonates, 6 had a Pediatric Critical 

Illness Score (PCIS) of less than 90.  

 

Clinically, symptoms encountered in neonates were 

shortness of breath, fever, thrombocytopenia, abnormal 

liver function, tachycardia, vomiting, and pneumo-

thorax. All of the neonates had pharyngeal swabs and 

the results were negative for COVID-19, but the 

possibility of false-negative results could not be ruled 

out.14 

 

This is in line with a case report by Dong et al. in which 

IgM, IgG, and RT-PCR swab examinations were carried 

out on neonates from a mother with confirmed COVID-

19. The results found that the neonates had high 

serological levels, but swab results were negative.15 In 

contrast to Liu et al.'s study, who examined 51 neonates, 

neither IgG, IgM, nor positive RT-PCR swab results 

were found.16 Yang et al. also found that none of the 23 

infants had a positive nasopharyngeal swab; one 

preterm infant was found to have a positive result for 

IgM anti-SARS-CoV-2 within 2 hours of birth.17 

 

This study showed that there was potential for 

antibodies inherited from pregnant women to provide 

protection for neonates against SARS-CoV-2 infection. 

Another evidence suggests that vertical transmission in 

the uterus is responsible for COVID‐19 in neonates that 

makes neonatal infection through the umbilical cord 

unlikely.18-20 Further studies are needed to determine 

whether COVID-19 antibodies protect neonates from 

COVID-19 infection; the concentration of IgG that can 

provide prevention; and whether the transplacental 

kinetics of vaccine-derived antibodies are similar to 
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those obtained naturally. In addition, the results of this 

study were expected to be useful in determining the 

management of neonates from mothers infected with 

COVID-19. 

 

There were limitations in this study because it was an 

observational one, therefore it could not draw some 

conclusions in terms of testing and two-group 

comparison. Therefore, further research is needed to 

provide an in-depth review of COVID-19 outcomes 

among mothers and neonates in Type A hospital scale. 

 

 

CONCLUSION 

 

The neonatal umbilical cord serology results from the 

mothers confirmed with positive COVID-19 revealed 

that the majority (79%) of the samples, comprising 35 

mothers, had nonreactive IgG and IgM; seven (15.9%) 

had reactive IgG, and one (2%) had reactive IgM. All 

the babies’ PCR swab results were negative. Therefore, 

research with different methods is needed to assess 

potential vertical transmission of COVID-19. 
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 Objective: To illustrate the comprehensive management of pregnant women with 

Sjögren syndrome. 

Case Report: A 24 years old women came to Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, due to Sjögren syndrome in 35/36 weeks of 

gestasional age for routine examination. She was first diagnosed with Sjögren 

syndrome in February 2018 because she complained of dry eyes and hair fall out. 

This was her first pregnancy. Laboratory result showed positive ANA test. The 

patient had hypertension with controlled blood preasure and dry eyes. The patient 

was diagnosed with primigravida 35-36 weeks of pregnancy, single live 

intrauterine, head presentation, IUGR, screening preeclampsia was positive, and 

there was complication with Sjögren’s syndrome. The patient was treated by 

multidisciplinary team consisting of obstetricians, internists, ophthalmologists and 

neonatologists. 

Conclusion: Sjögren’s syndrome is a chronic autoimmune disease that attacks the 

exocrine glands, especially lacrimal and salivary glands. The exact cause of 

Sjögren's syndrome is still not known. Women with Sjögren’s syndrome should 

have clinical and laboratory examination, risk assessment and also preconception 

counseling before planning pregnancy because Sjögren syndrome was a rare case 

during pregnancy. Close monitoring and proper management was imperative to 

detect the early complication.   
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INTRODUCTION 

 

Sjögren's syndrome is a chronic systemic autoimmune 

disease caused by lymphocyte infiltration in the 

exocrine glands, the lacrimal and salivary glands.1 

Sjögren's syndrome is divided into primary and 

secondary. Secondary Sjögren’s syndrome occurs with 

other autoimmune diseases, most commonly are 

rheumatoid arthritis and systemic lupus erythematous.2-5 

 

Sjögren’s syndrome is mostly prevalent in women, with 

a ratio of women and men from 20 : 1 to 9 : 1. It 

generally appears in the 4-5 decade, at the age of 

perimenopause.1-5 Immune-mediated inflammation 

causes secretory dysfunction of the glands and causes 

sicca symptoms.6 The main symptom of Sjögren’s 

syndrome is dryness of eyes caused by lacrimal hypo-

function and dry mouth because of hyposalivation.4,7 

Physical examination will reveal keratoconjunctivitis 

sicca and xerostomia.1 The symptoms sometimes had 

extra-glandular involvement, such as joints, skin, lungs, 

GI tract, nervous system, and kidneys.  
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Hormonal and immunological changes during 

pregnancy can modulate the expression of autoimmune 

disease.8 Autoimmune disease itself will affect maternal 

and fetal development. Women with Sjögren’s 

syndrome can get pregnant and have healthy babies but 

it is a good idea to get advice from a specialist because 

there is risk of complications for some women such as 

abortion, preterm delivery, preeclampsia and etc. 

Careful patient management and control is important to 

detect complications early and provide early therapy.9 

 

 

CASE REPORT 
 

A 24-year-old primigravida at 35-36 weeks of 

gestational age visited the obstetrics gynecology clinic 

for routine examination. The patient had no complaints.  

 

Current medical history 

 

The patient was diagnosed with Sjögren’s syndrome 

since February 2018. She complained dry eyes and hair 

fall out. Since positive for pregnancy, she had routine 

examination at Dr. Soetomo General Academic 

Hospital, Surabaya, Indonesia, and received methyl-

prednisolone 4 mg every 24 hours, azathioprine 2 mg 

every 12 hours, folic acid 1 tablet, aspirin 1 tablet every 

24 hours and calc 1 tablet every 24 hours.  
 

This was the first pregnancy for the patient. She had her 

first menarche at age 13, having regular cycle every 

month, with duration of menstruation about 5 days. The 

patient got cramp pain every month before and after 

menstruation. This was her first marriage and she never 

used any contraception. There was no family member 

who had autoimmune disease similar to the patient’s. 
 

Physical examination 
 

From vital sign examination, the patient looked healthy 

with GCS 456. There was no pain with Visual Analog 

Scale (VAS) score of 0. The patient’s body weight was 

60 kg, body height 160 cm, with a body mass index of 

23.4 kg/m2 (normal). From the head and neck 

examination, there was non-anemic conjunctiva, non-

icteric sclera, no cyanosis, no dyspnea. There was no 

increase in jugular venous pressure nor any enlargement 

of the neck lymph nodes. 
 

From the chest examination, we obtained symmetrical 

chest wall movement, without intercostalis or 

supraclavicular retraction. On cardiac examination, we 

found single S1 and S2 heart sound, regular, without 

additional hearts sounds, gallop, or pericardial friction 

rub. In lung examination, vesicular breath sounds were 

obtained on both hemithorax, no additional breath 

sounds, either rhonchi or wheezing, in both lung fields. 

Table 1. Vital sign examination 

 
Pre gestational Blood pressure 135/70 mmHg 

Pulse 99 x/minute 

Respiratory rate 22 x/minute 

Temperature 36.6 oC 

Saturation 98 % free air 

Trimester I Blood pressure 130/80 mmHg 

Pulse 91 x/minute 

Respiratory rate 20 x/ minute 

Temperature 36.9 oC 

Saturation 98 % free air 

Trimester II      1st Blood pressure 145/90 mmHg 

Pulse 88 x/minute 

Respiratory rate 18 x/minute 

Temperature 36.7 oC 

Saturation 99% free air 

                        2nd Blood pressure 148/89 mmHg 

Pulse 90 x/minute 

Respiratory rate 21 x/minute 

Temperature 36.4 oC 

Saturation 99% free air 

Trimester III Blood pressure 140/80 mmHg 

Pulse 97 x/minute 

Respiratory rate 20 x/minute 

Temperature 36.7oC 

Saturation 97% free air 

 

From the abdominal examination, we found no surgery 

scar. From extremities examination, they felt warm, dry, 

and looked red. There was no edema on both 

extremities. From obstetric examination, we obtained 

protuberance abdomen with striae gravidarum. We 

could palpate the fetus, single live intrauterine with 

head presentation, fundus height 24 cm, fetal heart rate 

144 x/minute, regular rhythm.  
 

Additional examinations 
 

From laboratory examination, we found Hb 12.6 g/dl, 

Hct 36/6%, leucocytes 4.870/µL, and platelets 226,000, 

with non-reactive HbsAg, HIV, and syphilis. An 

immunology panel showed high titers of antinuclear 

antibody levels 211,60 units (normal range <20 units), 

normal complement levels, C3 level of 63.1 mg/dL 

(normal range 50-120 mg/dL), C4 of 20.5 mg/dL (20-

50 mg/dL). A diagnosis of autoimmune disease was 

made. 
 

From obstetric sonography, we found intrauterine single 

living fetus, approximately 35/36 weeks of pregnancy, 

placenta on fundus, enough amnion fluid, with 

estimated fetal weight 2050 g. There was no congenital 

heart block. 
 

Assessment and management 
 

Based on the history, physical and additional exam-

inations, the patient was assessed with primigravida 35-
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36 weeks of pregnancy, single live intrauterine, head 

presentation, IUGR, positive preeclampsia, and 

complicated with Sjögren’s syndrome. The patient was 

planned to have fetomaternal sonography routinely to 

detect any abnormality. The patient was treated by 

multidisciplinary team consisting of obstetricians, 

internists, ophthalmologists and neonatologists. The 

therapy given to the patient was methylprednisolone 4 

mg every 24 hours, azathioprine 2 mg every 12 hours, 

folic acid 1 tablet, calc 1 tablet every 24 hours and 

aspirin 1 tablet every 24 hours. The patient was planned 

to have vaginal labor. 

 

Outcome 

 

The baby was born vaginally at 39 weeks with birth 

weight 2200 g with apgar score 8. There were no 

complications found in the mother and the baby. 

 

 

DISCUSSION 

 

Sjögren's syndrome is a chronic systemic autoimmune 

disease caused by lymphocyte infiltration in the 

exocrine glands, namely the lacrimal and salivary 

glands.10 This syndrome was first discovered by an 

ophthalmologist from Sweden named Henrik Sjögren in 

1933.19 The exact cause is unknown. Hormonal and 

immunological changes can occur during pregnancy and 

affect the patient's autoimmune disease activity.9 

Sjögren’s syndrome patient tends to experience 

worsening during pregnancy and post partum mainly 

due to worsening pulmonary hypertension.20  

 

The most common complications in pregnancy with 

Sjögren’s syndrome include spontaneous abortion, 

preterm delivery, preeclampsia, and IUGR. Neonatal 

lupus and congenital heart block (CHB) are the most 

common complications in the fetus.12 The incidence of 

neonatal lupus in mothers with positive anti-SSA is 1-

2%.4 Prenatal screening of anti-SSA/Ro and anti-

SSB/La antibodies is needed before conception or as 

soon as possible, especially in patients with known 

Sjögren's syndrome.11 

 

The main symptom of this disease is Sicca syndrome.17 

A person suffering from Sjögren's syndrome will feel 

dryness on mouth and eye. This is due to the decreasing 

secretions of the salivary and tear glands that act as 

moisturizers. In addition to the two symptoms above, 

there can also be complaints of dry throat and nose, 

numb tongue, digestive complaints, joint pain and 

frequent fatigue. Complaints that arise in each 

individual tends to be more varied.13 

 

Women with Sjögren’s syndrome should undergo 

clinical examination, laboratory examination, risk 

assessment and also preconception counseling before 

planning pregnancy. 

  

 

 
 

Figure 1. Overview of Sjögren's syndrome management in pregnancy.14 
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Ideally, disease activity should be well controlled at 

least 3- 6 months before conception. Teratogenic drugs 

such as methotrexate, cyclophosphamide, and myco-

phenolate should be discontinued at preconception and 

replaced by other drugs safe for pregnancy. Pregnancy 

is contraindicated in CKD, severe PAH, severe ILD, 

and heart failure.4,9 

 

CHB is caused by damage to the AV node by anti-SS-A 

and/or anti-SSB.15 Congenital heart block generally 

occurs at 18-24 weeks of gestation, can appear as fetal 

bradycardia which can be detected by routine fetal 

auscultation, ultrasound, or pulsed Doppler echocardio-

graphy.16 There is no guideline on the frequency of 

examinations, some carry out Doppler examinations for 

18-26 weeks and every 2 weeks after 32 weeks of age.11 

 

The therapy is expected to reduce maternal auto-

antibodies, thereby reducing placental transfer and 

reducing inflammation before permanent fibrosis and 

irreversible CHB occur. Early diagnosis and therapy are 

expected to improve prognosis, especially in cases of 

incomplete CHB.4 Therapy with fluorinated steroids, 

such as dexamethasone and betamethasone, can reduce 

damage caused by inflammation because of anti-

bodies.18 Thirty percent of cases of second-degree block 

return to the sinus rhythm after steroid administration. If 

after 1 week there is progression to grade 3, then the 

therapy is stopped. There is still a lot of controversy for 

giving steroid on the 1st degree block. Few studies 

claim that steroid therapy can reverse to sinus rhythm. 

These studies are not enough and some considered 

conservative therapy.11 

 

 

CONCLUSION 

 

Sjögren's syndrome is an autoimmune disease that 

attacks the exocrine glands and causes sicca symptoms. 

The exact cause of Sjögren's syndrome is still not 

known. The diagnosis begins with anamnesis of the 

complaints of dry eye and mouth symptoms with 

examination for antibody levels. Pregnant women 

accompanied by Sjögren's syndrome has risk of 

complications such as death of the fetus in the womb, 

spontaneous abortion, and premature birth. Close 

monitoring and proper management are imperative to 

detect early complication. Management of Sjögren's 

syndrome is supportive and symptomatic to prevent 

complications. Immunosuppresives such as cortico-

steroid is one of the therapies for Sjögren’s syndrome. 

As for pregnant women accompanied Sjögren's 

syndrome, apart from getting corticosteroid therapy, 

they are advised to do regular pregnancy ultrasound to 

determine the presence of organ abnormalities in the 

fetus (congenital heart block). 
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 Objective: To present a longitudinal case of a child with organic Central 

Precocious Puberty (CPP) that focused on medical, growth and development, and 

parent’s psychological aspect during the COVID-19 pandemic.  

Case Report: A 14-month old girl attended with major complaints of breasts 

enlargement and menstruation. The Tanner's stage was at A1M3P1 and the vagina 

showed reddish-brown spots. The patient’s bone age was advanced (3 years and 6 

months). USG examination showed a corpus uterine: cervix ratio of 2:1. GnRH 

stimulation test showed an elevated of FSH/LH and estradiol. MRI showed an 

extra-axial dense mass that leads to Hypothalamic Hamartoma (HH). The 

definitive diagnosis of this patient was organic CPP with HH. The patient was 

managed with GnRH analog. Precocious puberty (PP) becomes a financial and 

psychosocial burden for parents. The COVID-19 pandemic adds a double burden 

for the parents. 

Conclusion: During the COVID-19 pandemic, parents with PP children had a 

good psychological aspect if the child was comprehensively handled with 

adequate motivation and psychoeducation.   
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INTRODUCTION 

 

Precocious puberty (PP) is a common condition in 

pediatric endocrinology cases. It is defined as the 

development of pubertal changes before 8 years old in 

girls. PP is responsible for early progression of 

secondary sexual characteristics, rapid bone maturation, 

final height reduction, inappropriate body appearance, 

and psychological behavioral abnormalities.1,2  

 

It is classified into central precocious puberty (CPP) and 

peripheral precocious puberty (PPP) types. CPP 

accounts for 80% of patients with PP. The frequency of 

CPP ranges between 1/5.000 – 1/10.000 and more 

frequent in girls. Gender ratio for girls:boys is between 

3 : 1.3 Based on the data, 13 CPP cases were reported in 

Dr. Soetomo General Academic Hospital, Surabaya, 

Indonesia from January 2012 to June 2015 with girls : 

boys proportion was 10 : 3.  

 

PP becomes a financial and psychosocial burdens for 

parents. Furthermore, the COVID-19 pandemic worsens 

the situation. An Italian study described that during and 

after the COVID-19 lockdown, the incidence of newly 

diagnosed and pubertal progression of CPP increased.4 

A previous study explained that psychological stress 

caused by parents or parental conflicts could induce 

early puberty. The impact of COVID-19 increased stress 

and behavioral changes due to quarantine or social 

isolation.5 Parents may also pass their psychological 

https://orcid.org/0000-0002-9626-9615
https://orcid.org/0000-0002-7009-4896
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distress to children, leading to improper parenting 

behaviors, which may affect medical treatment and the 

outcome of children with PP.6  

 

In this case report, we reported the monitoring of a child 

with organic CPP with Hypothalamic Hamartoma (HH) 

that focused on medical, growth and development, and 

parent’s psychological aspect. 

 

 

CASE REPORT 

 

A 14-month-old girl attended the pediatric endocrin-

ology outpatient, Dr. Soetomo General Hospital, on 

June 26, 2019 with major complaints of breasts 

enlargement and menstruation. The mother reported that 

she realized her daughter had breast development since 

six months of age and early menstruation was observed 

at 9-month of age for 3 days, then stopped, and 

happened again at 1-year of age. It started with brown 

blood and then bright red blood with mucus. Pubic and 

armpit hair were not found. There was no history of 

disease, trauma and drug or corticosteroid use in long 

time. 

 

She was the third daughter and there was no history of 

taking any medicine nor radiation exposure during 

pregnancy. She was delivered spontaneously by 

midwife. The birth weight and length was 3100 gr and 

49 cm. The patient had exclusive breastfeeding until 22-

month-old then continued with formula milk. The 

immunization was up to date. She was able to stand at 

age 11-month-old and walk by herself at age 13-month-

old, talk fluently at age 17-month-old. The mother 

reported her first menstruating when she was 11-year-

old and her father got bed wetting when he was 13-year-

old. The father and the mother height are 160 cm and 

150 cm. The mid parental height was 164 cm and the 

child predictive adult height was 140 – 157 cm. 

 

Physical examination presented an alert girl, with body 

weight and height were 10 kg and 83 cm. Percentage of 

ideal body weight was classified as good nutrition. 

Growth velocity was 7.6 - 8.3 cm/year. Blood pressure 

was 90/50 mmHg, heart rate was 110 beats/minute, 

respiratory rate was 24 beats/minute, and axillary 

temperature was 36oC. Examination of head, neck, 

lungs, heart, abdomen and extremities were within 

normal limits. WHO Z-score plotting showed normal 

WAZ, WLZ, HcAZ and LAZ >2SD. 

 

The patient had tanner stage 1 of armpit hair develop-

ment, tanner stage 3 of breast development, and tanner 

stage 1 of pubic hair and genital development 

(A1M3P1). There were sign of vaginal discharge, labia 

minor development, and menstruation. Based on history 

taking and physical examination the working diagnose 

of this patient was suspicious PP. The patient was 

examined for bone age using Greulich and Pyle method 

and it was found that the predicted patient age was 3-

year and 6-month with chronological age of 14 month. 

Ultrasonography (USG) showed a corpus uterine : 

cervix ratio was 2 : 1 (normal ratio <1). 

 

  

  
  

Figure 1 & 2. (1) Patient’s breasts (Stage 3 breast development). (2) X-Ray of patient’s left palm 

 

 
 

Figure 3. USG of patient’s uterus and cervix 
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Table 1. Hormonal examination (GnRH Stimulation Test) 

 
                Basal 2 hours after Leuprorelin Normal 

value  N Interpretation N Interpretation 

LH 6.55 Elevated 23.33 Elevated 0.1 - 3.1 

FSH 5.23 Normal 12.69 Elevated 0.46 - 5.98 

Estradiol 28.67 Elevated 39.03 Elevated 6.00 - 27.00 

 

 

   
 

Figure 4. Patient’s head MRI 

 

 

A Gonadotropin-Releasing Hormone (GnRH) stimula-

tion test is needed to differentiate CPP and PPP. CPP 

theoretically has hormonal abnormality and high level 

of estradiol, Follicle Stimulating Hormone (FSH) and 

Luteinizing Hormone (LH) after GnRH stimulation 

test.7 The genes GABRA1, LIN28B, NPYR, TAC3, and 

TACR3 are associated with CPP.8 Laboratory 

examination after GnRH stimulation test found a high 

level of FSH/LH, FSH and LH ratio >1, and high level 

of estrogen. Head Magnetic Resonance Imaging (MRI) 

showed an extra-axial dense mass, 2.2 x 1.5 x 1.7 cm, in 

supra-cellar (from tuburus cinereum) that leads to HH. 

The definitive diagnosis of this patient was organic CPP 

with HH. The patient was in good condition after 

medication, and no adverse event occurred. Moreover, 

the patient had an MRI for follow-up.  

 

 

DISCUSSION 

 

Medical aspect 

 

The patient was monitored for medical aspects from 

February - August 2020. Diagnosis of PP underlies on 

the growth spurt, advanced bone age, secondary sexual 

characteristic and an elevated LH, FSH, estradiol after 

GnRH stimulation test.1,9 At the final follow-up at 28-

month, the patient had a good treatment compliance, LH 

and FSH level was 0.16 and 1.15, and 4-year old of 

bone age (chronological age was 28-month). 

 

Puberty is the developmental process that causes the 

secondary sexual characteristics and the capacity to 

reproduce. Breast development is one of the secondary 

sexual characteristics which normally (thelarche: the 

onset of breast buds) starts between 8 and 13 years of 

age, followed within a few years by pubic hair growth 

(pubarche: the onset of pubic hair).1,9 It begins with the 

activation of the hypothalamic-pituitary-gonadal axis 

and ends with the attainment of reproductive capability 

and the acquisition of adult body in terms of 

composition and habitus.  

 

Pathological conditions in which puberty occurs early 

are divided into PP, premature adrenarche, McCune-

Albright syndrome, and premature thelarche.10 

Menstruation is an important phase which is influenced 

by the psychological (signs of adulthood, female 

identity) and physiological factors (normal hypo-

thalamus-pituitary-ovarian axis, basis for fertility and 

reproduction).11 Early menarche is menarche which 

occurs at the age before 10-year old and part of PP. 

Early menarche increases the risk of obesity, 

hypertension, type 2 diabetes mellitus, ischemic heart 

disease, stroke, cardiovascular disease, and cancer.11,12  
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Table 2. Patient’s medical aspect monitoring schedule 

 

Parameters 
Month of observation 

1 2 3 4 5 6 

Patient’s complaints ✔ ✔ ✔ ✔ ✔ ✔ 

Vital signs and clinical 

symptoms 
✔ ✔ ✔ ✔ ✔ ✔ 

Bone age ✔     ✔ 

Laboratory Results       

LH ✔     ✔ 

FSH ✔     ✔ 

Estradiol      ✔ 

Regularity of drug  

   injection 
✔ ✔ ✔ ✔ ✔ ✔ 

No drug side effect ✔ ✔ ✔ ✔ ✔ ✔ 

 

The patient’s bone age (3-year and 6-month) increased 

because the increasing bone age in PP is ≥2,5 SD or ≥2 

years from chronological age and bone age/chrono-

logical age ratio is >1.9 Sex steroid hormone (estradiol) 

influences growth stimulation in girls. Hence, it 

stimulates bone maturation and at the end of the 

puberty, the bone stops growing. To assess the extent a 

child has grown, it is necessary to calculate the stage of 

sexual development, height, and bone age.7,13  

 

GnRH stimulation test is a gold standard to identify 

CPP. The results of the GnRH stimulation test that 

showed a LH and FSH ratio >1 and an increase in LH 5-

8 IU/liter confirmed the diagnosis of CPP.14 Head MRI 

intends to evaluate intracranial lesion in CPP. Most 

causes of CPP are idiopathic and in selective cases are 

resulted by organic causes.15,16 HH is a disorder of the 

central nervous system (CNS) and relates to endo-

crinological and neurological disorders. HH as 

progenitor hypothalamus-pituitary-gonad axis, which 

contains normal neuron (astrocytes), expresses TgF 

alpha and beta to produce GnRH. The appearance of 

endocrinology symptoms are PP, obesity, acromegaly, 

and hypopituitarism.17 The incidence of HH has 

increased with the use of MRI.10 Kumar et al., 

mentioned that the HH prevalence on CPP was around 

21% - 49%.18 

 

HH without neurological symptoms does not require 

surgery, thus long-term medical therapy is a must. 

Medical therapy is a GnRH analog to suppress the 

hypothalamus-pituitary-gonad pathway by giving 

constant stimulation to gonadotroph pituitary cells. The 

stimulation will result in the desensitization of gonado-

troph cells and the suppression of gonadotropin (LH and 

FSH) production which in the end will reduce sex 

hormone production from gonad (ovarium).19 The goals 

of the therapy are to slow down the growth rate and the 

bone maturation, prevent short adult height, avoid 

emotional and psychological stress.7 The patient 

received an intramuscular injection of leuprorelin 

acetate 1.8 mg every 4 weeks. In general, the treatment 

can be stopped at the age of physiological puberty (10 – 

11 years old for girls). Development of puberty will 

reoccur about one year (± 18-month) after stopping the 

treatment. In idiopathic CPP, the earlier therapy is 

started, the better the prognosis will be. In organic CPP, 

the prognosis depends on the cause and location of the 

lesion in the CNS.20 

 

Growth and development aspect 

 

The patient was monitored for growth and development 

aspects from February - August 2020. During the 

observation, it showed that the patient's height did not 

increase significantly (<5 cm/year) and the height curve 

started to slope and corresponded to the mid parental 

height. Tanner’s stage regressed to A1M2P1. The 

aspects of language development, fine and gross motor 

skills, social personal, and cognitive-intelligence 

functions were good. 

 

Growing up is a hallmark of puberty with the height rate 

becomes sudden (height spurt). Premature puberty will 

lead to a decrease in adult height to compensate for 

premature maturation of the bones. PP shortens the 

duration of prepubertal and pubertal growth so that they 

can not reach the maximum peak amplitude. The 

therapy is aimed to restore the duration of prepubertal in 

order to reach the target of the height prediction.20,21 

Tanner's stage is a parameter that is used to determine 

the sex maturity rating from a value of 1 to 5.14 The 

development of breasts and pubic hair is the main 

concern in girls during puberty. Development of 

secondary sex characteristics, which are ovarian and 

uterine size, growth rate, and bone maturation are 

monitored by clinically, sonographycally, and radiolo-

gically. In most of the patients, the reduction occurred 

after 6 months of treatment.22  
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Table 3. Patient’s growth and development aspect monitoring schedule 

 

Parameters 
Month of observation 

1 2 3 4 5 6 

Growth Aspect       

Height ✔ ✔ ✔ ✔ ✔ ✔ 

Weight ✔ ✔ ✔ ✔ ✔ ✔ 

Head Circumference ✔     ✔ 

Development Aspect       

Denver II ✔   ✔  ✔ 

CAT CLAMS ✔   ✔  ✔ 

 

 

Developmental Quotient (DQ) is a scoring system that 

describes the proportion of normal children’s 

development at that age. The development of children is 

said to be normal if DQ in language and visual-motor 

skills and Full Scale DQ are >85.23 The patient has 

Denver II and FSDQ >85. According to some studies, 

there is no intellectual function and academic score 

difference between PP patient and normal child. 

However, there is a difference in performance IQ, which 

the former scores lower. This is presumably because 

early maturation is associated with lower spatial 

development due to weakness in the function of the 

right hemisphere.24 Early puberty is linked with a higher 

risk of mental health and behavior problems. Maturation 

abnormality due to early puberty is influenced by 

sudden hormonal changes that lead to emotional 

overload and behavioral changes.25 

 

Parent’s psychological aspect in COVID-19 

pandemic era 

 

The parent’s psychological aspect was measured by the 

Parental Stress Scale (PSS). The PSS is developed by 

Berry and Jones in 1995 to measure the levels of stress 

experienced by the parents. The tool consists of 18 self-

report scale items that represent positive and negative 

themes of parenthood. Respondents agree or disagree in 

terms of their typical relationship with their children 

with a 5-point scale. Overall possible score on the scale 

range from 18 – 90 and the higher the score, the higher 

the level of parental stress. Higher level of parental 

stress relates to lower level of parental sensitivity to the 

child, poorer child behavior, and lower quality of 

parent-child relationships. The validity of PSS scores 

was supported by predicted correlations with measures 

of relevant emotions and role satisfaction and 

significant discrimination between mothers of children 

in treatment for emotional/behavioral problems and 

developmental disabilities and mothers of children not 

receiving treatment.26 COVID-19 pandemic led to 

community-wide measures, affecting parents and 

children. Parents of children with PP were reported 

having a higher level of stress, worse mental health, and 

a financial burden.27,28 Psychoeducation and motivation 

from heath workers at all levels of health facilities are 

urgently needed. 

 

In this case, the PSS is presented. The questionnaire was 

filled out by the patient’s parents (parent-reported). The 

result of PSS score was 24 which is a low level of PSS. 

It indicates that PP patients who are treated have a good 

influence on the psychosocial condition of the parents. 

The existence of good psychoeducation and government 

health insurance to get the convenience of treatment 

have an effect on the psychology of the parents. 

Children with abnormal puberty may have an early 

evaluation to improve patients prognosis and quality of 

life. The limitation of this case report was that it only 

presented one case, so there was a lack of ability to 

generalize. 

 

 

CONCLUSION 

 

We presented a longitudinal case of 14-month old girl 

with organic CPP with HH, in which long term GnRH 

analog was chosen as the main therapy. From the result 

of 6-month observation, it obtained a good medical and 

growth and development aspect outcomes. The parent’s 

psychological aspect which measured by the PSS score 

showed a good score when the PP patient handled 

comprehensively with good motivation and psycho-

education during the COVID-19 pandemic. 
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 Treatment of hypertension in pregnancy, such as preeclampsia (PE), is still a 

difficult issue with negative short and long-term consequences for both the 

mother and the baby. Screening for preeclampsia at 11-13 weeks' gestation using 

a combination of maternal demographic characteristics and medical history with 

biomarker measurements can identify approximately 75% of women who develop 

premature preeclampsia with delivery at 37 weeks gestation and 90% of those 

with early preeclampsia. Preeclampsia has a 10% positive screen rate at 32 weeks. 

Another important worry on the use of antihypertensive medications during 

pregnancy is the potential harm to the fetus. Methyldopa, hydralazine, labetalol, 

and nifedipine are some common antihypertensive medications. Aspirin use is 

frequently related to a decrease in the prevention of early preeclampsia, but it 

must be accompanied by medication adherence. Aspirin can be coupled with 

heparin. Recent investigations on the use of furosemide and nifedipine in 

preeclampsia have also revealed a new combination.  
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INTRODUCTION 

 

Severe hypertension in pregnancy is defined as systolic 

blood pressure ≥160 mmHg and/or diastolic blood 

pressure ≥90 mmHg. The most common cause of severe 

hypertension in pregnancy is pre-eclampsia (PE), which 

is presenting after 20 weeks’ gestation. Severe 

hypertension happened before 20 weeks’ gestation is 

rare, usually due to chronic hypertension and need a 

rapid control of blood pressure due to risk of 

hemorrhagic stroke, and other target organ damage.1 

 

PE is a condition resulting in hypertension, proteinuria, 

and end-organ damage. One of the most typical cases of 

pregnancy-related hypertension might develop after 

giving delivery. Other clinical signs and symptoms 

include thrombocytopenia, epigastric discomfort, altered 

eyesight, headache, and reduced liver function.2 These 

clinical symptoms are brought on by mild to severe 

microangiopathy in target organs like the brain, liver, 

kidneys, and placenta. The effects on the mother could 

include pneumoedema, cerebral hemorrhage, hepatic 

failure, renal failure, and even death. Fetal issues 
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brought on by placental hypoperfusion or the need for 

an early birth.3 

 

In affluent countries, preeclampsia affects 3 to 5 percent 

of pregnancies and is characterized by hypertension, the 

onset of proteinuria, or organ failure after 20 weeks of 

pregnancy.4,5 The signs and symptoms of severe 

preeclampsia include organ damage or restricted 

prenatal development.6 

 

Delivery of the fetus was the definite therapy for PE, 

but the mainstay of the treatment is the use of 

antihypertensive drug to control the blood pressure 

when indicated. Many antihypertensive drugs have been 

used in the management of severe PE and have an 

acceptable safety profile in pregnancy. The choice of 

therapy also depends on the severity of the hyper-

tension. However, there was no clear recommendation 

for the use of combined antihypertensive drugs.4 

 

Preeclampsia also increases the risk of cardiovascular 

disease over the long run in addition to the short-term 

risks of morbidity and mother and child deaths (CVD). 

Future CVD is up to seven times more likely to affect 

severe preeclamptic women than normotensive pregnant 

women. PE patients had an elevated postpartum 

cardiovascular risk, according to recent research. As a 

result, people with hypertension during pregnancy 

should be watched for the development of additional 

cardiovascular problems postpartum.  

 

In this review article, we discuss the antihypertensive 

medicines that are currently used to treat patients with 

PE, as well as the benefits and drawbacks of utilizing 

these drugs during pregnancy. 

 

 

DIAGNOSIS 

 

According to International Society for the Study of 

Hypertension in Pregnancy (ISSHP)7 in 2018, hyper-

tension is defined as systolic blood pressure (SBP) of 

≥140 mmHg and/or diastolic blood pressure (DBP) of 

≥90 mmHg; and severe Hypertension defined as SBP of 

≥160 mmHg and/or DPB of ≥110 mmHg. Hypertension 

arising de novo minimum at 20 weeks’ of gestation was 

classified into Transient Gestational Hypertension 

(TGH), Gestational Hypertension (GH), and Pre-

eclampsia–de novo or superimposed on chronic 

hypertension. 

 

TGH is a de novo hypertension that develops at any 

gestation and resolves without any treatment during 

pregnancy. GH is a persistent de novo hypertension in 

the absence of features of pre-eclampsia. Meanwhile, 

PE is defined as a GH which is accompanied by one or 

more of the following onset conditions minimum at 20 

weeks’ of gestation: proteinuria (positive if ≥1+ or 30 

mg/dL), maternal organ dysfunction – such as acute 

kidney injury (creatinine ≥90 µmol/L or 1 mg/dL), liver 

involvement (elevated ALT or AST >40 IU/L) with or 

without right upper quadrant or epigastric abdominal 

pain, neurological complications (eclampsia, altered 

mental status, blindness, stroke, clonus, severe head-

aches, persistent visual scotomata), hematological 

complication (thrombocytopenia <150.000/µL, DIC, 

hemolysis); and uteroplacental dysfunction – such as 

fetal growth restriction, abnormal umbilical artery 

Doppler wave form analysis or stillbirth. In certain 

circumstances, PE can be diagnosed without proteinuria. 

However, some people showed signs of multiorgan 

disease without it.8 

 

According to a 2013 report from the American College 

of Obstetricians and Gynecologists (ACOG) Task Force 

on Hypertension in Pregnancy, PE can be identified 

when, in previously normotensive patients, either the 

systolic blood pressure is greater than or equal to 160 

mm or the diastolic blood pressure is greater than or 

equal to 90 mmHg on two separate assessments at least 

4 hours apart.2,9 A protein ratio more than or equal to 

0.3, a urine dipstick protein level of greater than 1, or 

more than 300 mg of protein per 24-hour urine samples 

should be considered proteinuria in addition to 

hypertension (if quantitative measurement is not 

available).3 

 

 

CLASSIFICATION  

 

PE used to be classified as either mild, moderate, or 

severe. Both ISSHP and ACOG Task Force on 

Hypertension in Pregnancy recently recommended 

against using this categorization because to the 

substantial morbidity and mortality associated with 

severe asymptomatic PE.3 They also agree that PE may 

become a major threat to both mother and fetus at any 

stage of pregnancy, and so classification of PE into mild 

or severe disease might be misleading to less 

experienced clinician. They recommended to use PE 

with or without severe features as a more practical 

approach rather than using severe PE as a diagnosis. 

 

Generally speaking, PE can be divided into two groups: 

those with symptoms appearing before 34 weeks of 

pregnancy (early-onset PE) and those with symptoms 

appearing later in pregnancy (late-onset PE), such as 

new-onset hypertension and proteinuria before 34 weeks 

of pregnancy (late-onset PE), and sometimes after labor 

(Table 1). Despite the lack of evidence, it has been 

hypothesized that preeclampsia subgroups have 

different rates of maternal and perinatal death.10,11 Ten 
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percent of all PE cases are classified as having an early 

onset, and placental dysfunction is more prevalent in 

this group than in the more common late onset PE 

group. 

 

The effects of PE might be compounded in patients with 

preexisting conditions such chronic hypertension or 

chronic renal failure. Both the mother and the unborn 

child have a dismal prognosis when chronic hyper-

tension is present.12 Diagnosis is made when a pregnant 

woman who has chronic hypertension or who has been 

previously diagnosed develops proteinuria and/or end-

organ failure after 20 weeks of pregnancy. 

 

Women with chronic preexisting hypertension/ 

previously diagnosed who have proteinuria before or in 

early pregnancy are at increased risk of being 

misdiagnosed with preeclampsia if their hypertension 

worsens suddenly or if they need to increase their 

antihypertensives. 

 

Despite the well-established association between pre-

eclampsia and renal disease, distinguishing between 

CKD and PE during pregnancy can be challenging due 

to the fact that both conditions can coexist with 

hypertension and proteinuria. Uteroplacental flow and 

tyrosine kinase-1, such as the soluble tyrosine kinase-1 

in maternal circulation to placental growth factor ratio, 

are two of the methods being explored to differentiate 

CKD from PE.13 Protection of high-risk individuals and, 

in the event of PE, stabilization of the mother and fetus 

before timely delivery are the cornerstones of care.14 

 

 

TREATMENT  

  

All antihypertensive drugs are able to cross the placenta 

safely. To yet, no randomized controlled trials have 

shown any clear benefit from one antihypertensive over 

another. However, there are drugs that can reduce blood 

pressure while still being safe for the mother and unborn 

child. The severity of hypertension is a major factor in 

deciding the course of treatment. Additionally, the 

question of whether a patient would prefer parenteral or 

oral treatment needs to be addressed before a 

medication can be selected. 

 

Methyldopa 

 

The neurotransmitter (-methylnorepinephrine) decreases 

sympathetic outflow of norepinephrine to the heart, 

kidneys, and peripheral blood vessels by stimulating 

central alpha-adrenergic receptors. Methyldopa is 

commonly prescribed to manage hypertension in 

pregnant women. Additionally, its safety for the 

developing baby over time has been demonstrated. 

Women with preeclampsia who were given methyldopa 

in the CHIPS (Control of Hypertension in Pregnancy 

Study) trial may have fared better than those given 

Labetalol.15 In contrast, methyldopa's antihypertensive 

effects are mild and gradual in onset (3 to 6 hours). It is 

unlikely that the majority of preeclamptic women will 

be able to achieve the desired blood pressure levels 

using only oral drugs. 

 

Labetalol 

 

Specifically, labetalol blocks alpha-1 and alpha-2 

adrenergic receptors, which results in a decrease in 

blood pressure. The blood flow between the uterus and 

the placenta can be maintained for a longer period of 

time than with other blockers. It starts working more 

quickly than methyldopa (2 hours). Safe labetalol during 

pregnancy has been demonstrated in randomized 

clinical trials where the drug was compared to 

methyldopa and nifedipine.16,17 Maternal hepatotoxicity 

from labetalol has been described. This adverse effect 

warrants close attention because it can be easily 

mistaken for HELLP syndrome. However, there have 

been fatalities associated with labetalol, despite the fact 

that hepatotoxicity is usually reversible.18 

 

 

 

Table 1. Characteristics of the preeclampsia subgroup 

 
Preeclampsia Subgroup Signs and Symptoms 

Early-onset PE 

(<34 weeks of gestation) 

Only + PE case 

Often due to placental dysfunction, increased 

IUGR, and maternal and perinatal mortality. 

Renal function indicators (Cr, BUN, and Uric Acid) 

increased significantly, but alkaline phosphate was 

low 

Late-onset PE 

(>34 weeks gestation) 

Most cases of PE 

Severe during normal or large-term labor 
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Nifedipine 

 

Nifedipine, a kind of calcium channel blocker, has been 

used successfully during pregnancy. Since short-acting 

nifedipine can cause a significant reduction in blood 

pressure, long-acting nifedipine is recommended. Short-

acting oral nifedipine may be investigated for safely 

decreasing blood pressure, according to the findings of 

certain recent trials. Once daily dosing of 30-90 mg is 

appropriate for long-acting nifedipine. The highest 

recommended daily dose is 120 mg, and it can be raised 

by 20 mg every 7 to 14 days.19 

 

Hydralazine 

 

The arteriolar vasculature is immediately dilated by 

hydralazine. Hydralazine is commonly used intra-

venously to treat severe hypertension related to 

pregnancy. Although meta-analyses showed that the risk 

of adverse events was somewhat greater with 

hydralazine than with labetalol, there is not enough 

information to recommend one drug over the other.20 

But the hypotensive effect of hydralazine is less 

predictable than that of other parenteral medications. 

Hypertension caused by pregnancy can be managed 

with oral hydralazine. However, it has several draw-

backs, including edema in the lower limbs and a 

tachycardia reflex.19 

 

There is less consensus on the best way to manage PE in 

individuals with chronic hypertension or CKD who do 

not have severe hypertension. Patients with PE who also 

have high hypertension may benefit from antihyper-

tensives (sustained systolic blood pressure of at least 

160 mmHg or diastolic blood pressure of at least 110 

mmHg).3 Medications including labetalol, nifedipine, 

and methyldopa are commonly recommended as first 

treatments. Nifedipine, a calcium channel blocker, may 

also be first-line treatment, as shown by recent studies, 

especially in its rapid-onset oral release form.20-26 

 

First-line treatment, especially in the absence of 

intravenous access, should consist of oral-rapid onset 

nifedipine, according to the 2017 Committee Opinion of 

the American College of Obstetricians and Gyneco-

logists' Committee on Obstetric Practice. You should 

stay away from the renin-angiotensin-aldosterone 

system inhibitors such angiotensin-converting enzyme 

inhibitors, angiotensin receptor blockers, renin 

inhibitors, and mineralocorticoid receptor antagonists. A 

blood pressure reading between 120/80 mm Hg to 

160/105 mm Hg is considered normal. 

 

Likewise, it is not known whether or not anti-

hypertensives can help prevent eclampsia. Magnesium 

sulfate has long been used to control recurrent seizures 

in eclampsia and prevent seizures in preeclamptic 

women with severe symptoms. However, it is not 

advised as an antihypertensive medication. In a small 

double-blind, placebo-controlled study, individuals with 

severe asymptomatic preeclampsia who were given 

magnesium sulfate had the same rate of eclampsia 

progression as those who were given a dummy 

treatment.27 

 

Magnesium sulfate should not be administered to all 

women with preeclampsia who have systolic blood 

pressure less than 160 mmHg and diastolic blood 

pressure less than 110 mmHg and no maternal 

symptoms, as per 2013 recommendations from the 

American College of Obstetricians and Gynecologists 

(ACOG). Magnesium sulfate is only recommended for 

the prevention of eclampsia by the ACOG in patients 

with blood pressure of 160/110 or higher, or in patients 

with blood pressure of less than 160/110 who also 

exhibit additional severe symptoms that typically 

precede seizures. Compared to other common 

anticonvulsants like phenytoin and diazepam or lytic 

combinations, research show that magnesium sulfate is 

more effective at avoiding recurrent seizures in 

eclampsia.27-28 

 

Preventing seizures with magnesium sulfate is 

associated with its effects on the central nervous system, 

maybe through NMDA receptors, calcium channels, and 

acetylcholine, although the exact mechanism of action is 

uncertain. While there is limited information, it is safe 

to say that taking magnesium sulfate and nifedipine 

together will not result in serious side effects, including 

hypotension and neuromuscular inhibition.29 

 

During the postpartum period, 108 women with severe 

preeclampsia had two readings of 150/100 mmHg or 

above within the first 24 hours after giving birth. These 

patients were randomly split in half (Group A: 

furosemide 20 mg OD plus nifedipine; Group B: 

nifedipine alone). Women in Group B took anti-

hypertensives at a much higher rate than those in Group 

A did (26.0 percent versus 8.0 percent, p = 0.017). 

There were no significant differences between the 

groups in terms of length of hospital and postpartum 

stays or the prevalence of antihypertensives prescribed 

upon release.30 
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Table 2. Antihypertensive drugs frequently used in severe preeclampsia 

 
Drugs Indications Doses 

First Line   

     Methyldopa PE with severe symptoms 

Hypertension in pregnancy 

0.5-3 g/day PO in 2 divided doses 

     Labetalol PE with severe symptoms, usually IV 

formulation 

Starting with 20 mg IV bolus 

May require double dose 10 minutes 

later 

     Hydralazine PE with severe symptoms, usually IV 

formulation. 

Long acting nifedipine 

5 mg IV slowly over 1 to 2 minutes 

30-90 mg once daily. It can increased 

at 7 to 14-day intervals, up to a 

maximum dose of 120 mg daily 

     Nifedipine PE with severe symptoms, immediate 

release of an oral formulation 

Start with 10 mg PO 

May repeat 30 minutes later 

Second Line   

     Nicardipine Severe acute-onset hypertension that 

is resistant when first-line fails 

Give IV infusion of 3 to 9 mg/hour 

     Sodium Nitroprusside Life-threatening acute hypertension 

associated with PE 

Start with 0.24 g/kg/min. 

Can be titrated until maximum dose of 

5 g/kg/min 

 

 

PREVENTION 

  

There are three levels of protection against pre-

eclampsia, known as primary, secondary, and tertiary.8 

Primary prevention is taking measures to decrease 

disease prevalence, such as modifying one's lifestyle or 

dietary habits, or improving one's overall dietary intake. 

That is why it is quite improbable that we will be able to 

stop a case of PE in its tracks.31 

 

Women who are overweight, have dyslipidemia 

(especially hypertriglyceridemia and hypercholesterol-

emia), uncontrolled diabetes mellitus, or obstructive 

sleep apnea are at a higher risk for developing 

preeclampsia (chronic hypoxemia).32,33 High-risk 

individuals should have surgical therapy for sleep apnea 

in addition to weight loss, correction of an aberrant lipid 

profile, blood sugar management, and other lifestyle 

changes. While the preventive benefit of adding low 

molecular weight heparin to aspirin is minimal, it may 

be amplified when used in conjunction with other 

preventative medications.34 

 

Recent studies have shown that the use of l-arginine or 

isosorbide mononitrate (both of which improve 

endothelial nitric oxide production) can lower the risk of 

preeclampsia and boost intrauterine growth and fetal 

development. Therefore, boosting nitric oxide product-

ion need to be a part of the preventive strategy.35 Statins 

have been shown to have beneficial benefits in initiating 

the HO pathway and reducing the risk of preeclampsia, 

and, therefore, they should be included in the preventive 

strategy even in individuals who do not have preexisting 

dyslipidemia.36 

 

Preeclampsia can be avoided by taking aspirin, 

according to one study. For aspirin, the odds ratio for 

preeclampsia was 0.24 (95% CI, 0.09-0.65) at 90% 

adherence and 0.59 (95% CI, 0.23-1.53) at 90% 

adherence. Preeclampsia prevalence increased with 

maternal age, and decreased with smoking, being of 

African-American or South Asian descent, or having a 

previous pregnancy complicated by preeclampsia. 

Benefits from medication are contingent on patients 

being compliant with their dosing schedules, a study 

found.37 

 

Aspirin use during pregnancy reduced the need for 

neonatal intensive care unit admissions by nearly 70%, 

according to another study of high-risk pregnancies. In 

particular, earlier preeclampsia avoidance is responsible 

for the decline in 32-week birth rates. These results have 

implications for newborn mortality and disability, as 

well as immediate medical expenses.38 

 

There were 1620 people that took part in the study, and 

1571 live births occurred. Length of time spent in 

newborn intensive care was higher in the placebo group 

compared to the aspirin group (1696 vs 531 days). This 

is because aspirin significantly decreased the median 

length of stay in the neonatal intensive care unit from 

31.4 days to 11.1 days (95% CI, 7.0-38.6; P =.008).39 

 

Aspirin and heparin together have been shown to be 

effective in a recent study. Aspirin combined with 

LMWH has been shown to improve clinical efficacy, 

coagulation function, renal function, and blood pressure 

levels in patients with severe preeclampsia, and to 

reduce the risk of adverse pregnancy outcomes. As a 

result of the intervention, the overall effective rate was 
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94.44% in the study group and 76.00% in the control 

group. It was statistically proven that the overall 

effective rate of patients in the study group was much 

greater than in the control group after treatment (P 

0.05).40 

 

 

CONCLUSION 

 

Many variables complicate PE case prevention. The 

majority are linked to an unclear etiology, the low 

predictive value of current screening tools, and diverse 

illness presentations. Interventions that define a small 

risk reduction imply that a large number of women must 

be treated to prevent a single instance. For the time 

being, the definitive treatment is placental delivery and 

expulsion. At this time, no effective PE prophylaxis is 

officially suggested. However, because PE is seen as a 

global health issue, with relatively high maternal and 

newborn morbidity and mortality rates in many 

countries, prophylactic measures with minimal or 

moderate impact may be beneficial. 
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 Objective: This study investigated the role of adequate vitamin D levels in the 

menstrual cycle of reproductive-age women. 

Materials and Methods: We systematically searched using certain key words in 

PubMed and ScienceDirect for English articles, full articles, published between 

August 2013 - August 2022 that evaluated the effect of vitamin D levels on the 

menstrual cycle of women in reproductive age. The results were analyzed 

qualitatively. 

Results: Eight studies from 653 recorded articles were eligible for review. 

Decreased vitamin D levels can cause menstrual cycle irregularities, which are 

related to a decrease in the hormone estradiol, affecting the menstrual cycle. In 

addition, lower levels of vitamin D lead to longer menstrual cycles. 

Conclusion: Vitamin D is vital in the menstrual cycle because it influences the 

frequency and duration of menstruation.   
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INTRODUCTION  
 

Menstrual cycles are one sign of women’s physiological 

well-being.1 It occurs as a feedback process of the 

hypothalamus-pituitary-ovarian (HPO) axis.2 The 

average menstrual cycle ranges from 18–35 days, and 

the intervals might differ for each.3 Approximately 64% 

of females have at least one menstrual issue. These 

issues include irregular menstrual cycle, oligomenor-

rhea, and menorrhagia.4 It is suggested that metabolic 

mechanisms play a role in disrupting menstrual 

regularity.5 Numerous physiological and metabolic 

processes rely on vitamin D as a crucial element.6 To 

achieve ion-calcium balance and bone mineral 

metabolism, Vitamin D is necessary.7 Vitamin D's 

importance in calcium homeostasis and bone 

mineralization is generally acknowledged.8 Further-

more, it significantly impacts reproductive hormone 

regulation and the menstrual cycle.9 Inside reproductive 

organs, which includes, ovaries, endometrium, myo-

metrium, uterus, and placenta there are sites/organs 

where vitamin D can also be found.10,11 Accordingly, a 

range of clinical reproductive consequences are 

associated with vitamin D inadequacy.8,12,13 Vitamin D 

is correlated with women-menstrual cycle, particularly 
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in its regularity and length, since it affects the 

metabolism of reproductive hormones.14  
 

However, the mechanism whereby vitamin D impacts 

the menstrual cycle is still unclear.15 The hypothesis of 

significant correlation between vitamin D and Anti-

Mullerian Hormone (AMH), insulin, androgen 

hormones, and other yet-to-be-identified key 

mechanisms have been studied.10 This association 

correlates with the active form of vitamin D, 25-

hydroxyvitamin D (25(OH)D) which inducing 

menstrual problems if minimum amount of 25(OH)D is 

not reached. The correlated menstrual cycle problems 

are including menstrual cycle irregularities,10 endo-

metriosis,16 menstrual cycle lengthening,17 and poly-

cystic ovary syndrome (PCOS).18 Moreover, 25(OH)D 

insufficience increases the symptoms of premenstrual 

syndromes, such as tenderness and pain.19 During the 

menstrual cycle, vitamin D level fluctuations might 

impact estradiol.14,20 Estradiol levels decrease when 

25(OH)D is inadequate.1,20 Therefore, this study aimed 

to investigate the role of adequate vitamin D levels in 

the menstrual cycle of reproductive-age women. 
 

 

MATERIALS AND METHODS 
 

Search strategy 
 

We performed systematic literature search on Pubmed 

and ScienceDirect for articles published from August 

2013 to August 2022 that evaluated 25(OH)D level in 

the menstrual cycle of reproductive-age women 

following Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) 2020 guide-

lines.21 The following search term was constructed 

using Medical Subject Headings (MeSH) terms and 

Boolean operators: (“Menstrual Cycle” OR “Cycle, 

menstrual” OR “Menstrual cycles”) AND (“Adult” OR 

“Adolescent”) AND (“Woman” OR “Women” OR 

“Girls” OR “Female”) AND (“Ergocalciferol” OR 

“Cholecalciferol” OR “Calciferol” OR “25-Hydroxy-

vitamin D” OR “1,25-Dihydrocholecalciferol” OR “25-

Hydroxycholecalciferol” OR “Vitamin D” OR “D3, 

Vitamin”). Potential studies were also found in the 

reference lists of the papers included in this 

investigation. The overall study selection process was 

conducted by two reviewers (AM and HS) and any 

disagreements or conflicts were accomplished through 

discussion with a third reviewer (BS) to determine the 

final resolution. 
 

Eligibility criteria and quality assessment 
 

Eligibility criteria was formulated using Population, 

Intervention, Comparison, and Outcome (PICO) 

framework as shown in Table 1. We included studies 

that: (1) investigated association between 25(OH)D 

levels and menstrual cycle; (2) included women aged 12 

to 55 years as subjects; and (3) published in English 

language. The exclusion criteria were: (1) duplicates; 

(2) studies with irretrievable full-text; or (3) review 

articles, case reports, case series, and conference 

abstracts. Afterwards we assessed the included 

methodological quality using the Joanna Briggs Institute 

(JBI) critical appraisal checklist22,23 conducted by two 

reviewers (AM and HS), and only studies with ≥50% 

score will be further included. 
 

Data extraction 
 

Data extraction was conducted by two reviewers (AM 

and HS). The following data were extracted from each 

included study: (1) name of the first author and year of 

publication; (2) study design; (3) sample size; (4) age; 

(5) serum 25(OH)D level (ng/ml); and (6) study 

outcomes and results. 
 
 

RESULTS AND DISCUSSION 
 

Study selection 
 

The initial search from the two databases returned 653 

records and excluded 637 articles based on duplication, 

title, and abstract. In addition, a study was identified 

from citation searching. Ultimately, 16 eligible studies 

were assessed, and eight of these were included for a 

full review.14,17,20,24–28 Articles were excluded for the 

following reasons: duplicate paper, irrelevant title, 

wrong study design and population based on abstracts, 

and wrong outcomes based on full-text review. Figure 1 

illustrates the overall process of the study selection. 
 

Study characteristics and quality assesment 
 

Six of the eight reviewed studies were observational 

studies.14,17,20,24,27,28 and the rest were randomized 

control trials (RCTs).25,26 The studies included a range 

of 60 to 1,133 women aged 12 to 55 years. This study 

assessed the correlation of study subjects' serum 

25(OH)D levels on their menstrual cycles outcomes. 

Serum 25(OH)D level parameters were classified as 

deficient (<20–30 ng/ml) and sufficient (≥20 ng/ml). 

Seven studies measured serum 25(OH)D levels which 

are the deficiency or lower levels associated with the 

longer menstrual cycle, short follicular phases or long 

luteal phases, and irregular cycles. Meanwhile, another 

study had shown that vitamin D status was not 

correlated with a woman's menstrual cycle.20 Data 

extraction and methodological assessment score are 

summarized in Table 2. 
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Figure 1. PRISMA flowchart showing the screening process and final articles included. 

 

 

Table 1. PICO framework 

 

Components of PICO Definition 

Population Reproductive-age women 

Intervention Serum vitamin D levels 

Comparison None 

Outcome The regularity and length of the menstrual cycle 

 

 

 

 

Outcome variables 
 

Decreased 25(OH)D levels can cause menstrual cycle 

irregularities. This is related to a decrease in the 

hormone estradiol which affects the menstrual cycle. 

Furthermore, reduced levels of 25(OH)D result in 

prolonged menstrual periods. 

 

Our findings are similar to those several studies17,27 who 

reported that inadequate vitamin D levels are linked to 

longer menstrual periods17,27 and cause oligomenorrhea 

or amenorrhea.27 Women with sufficient 25(OH)D had 

around half the probability of having extended cycles as 

women with insufficient status.27 In the other study with 

531 participants (29–44 years), Jukic et al24 stated that 

lower 25(OH)D contributed to a longer menstrual cycle 

and follicular phase. 25(OH)D deficiency status has the 

strongest correlated with longer menstrual cycle. 

However, insufficiency status contributed with high risk 

of prolonged menstrual cycle.24 Singh et al28 found the 

vitamin D status on 166 women 18–40 years who have 

menstrual irregularities on a cross-sectional study and 

showed a decrease in 25(OH)D levels was correlated 

with a higher risk of irregular menstrual cycles.28 
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PICO, Population, intervention, comparison, outcome 

 

Table 2. Summary of included studies showing the effect of serum vitamin D levels on the menstrual cycle. 

 
First Author 

(Year) 
Study Design Age (range in years) Sample size 

Serum 25(OH)D 

levels (ng/ml) 
Outcomes Results JBI score 

Bahrami (2018)14 Prospective study 12–18 897 

<50:deficiency; 50–

74.9: insufficiency; 

and 75: sufficiency 

The supplementation of high 

dose vitamin D and 

menstrual cycle 

• Vitamin D supplementation was linked to a 

lengthy menstrual cycle 

• Normal 25(OH)D levels were positively 

correlated with total subjects elevation which 

are normal menstrual cycle length (p=0.015) 

• Increased normal cycle from 71,8% to 78% 

• Decreased short length cycle from 23,6% to 

18,0%, and long length cycle from 4,7% to 

4,0% 

73% 

Jukic (2018)24 
A prospective 

cohort study 
29–44 531 

<20: deficiency; 20-

<30: insufficiency  

Serum 25(OH)D levels and 

follicular phase length. 

• 25(OH)D is linked with prolonged menstrual 

cycles, short follicular phases, and extended 

luteal phases 

• Long menstrual cycles were three times more 

likely to occur in people with 25(OH)D 

deficiency. (OR(CI): 2.8 (1.0, 7.5)) 

• 25(OH)D insufficiency was related to double 

the likelihood of prolonged menstrual cycles 

(OR(CI): 1.9 (1,1, 3.5). 

91% 

Jukic (2016)17 Prospective study 23–34 1,133 
≤20: deficiency; 

>20:sufficiency 

Vitamin D with menstrual cycle 

length and regularity 

Serum vitamin D levels amelioration were 

linked to reduced oods and probability of long 

menstrual cycles. 91% 

Al-Bayyari 

(2020)25 

A prospective, 

randomized, double-

blind, placebo-

controlled clinical 

study 

18–49 60 <20: deficiency  
Serum 25(OH)D levels and 

regularity of the menstrual cycle 

 

Vitamin D3 supplementation at 50.000 IU 

increased serum 25(OH)D levels and 

normalized menstrual cycles. 

100% 

Harmon (2020)20 
A prospective 

cohort study 
18–44 89 <20: deficiency  

Three calciotropic hormones 

(25(OH)D, 1,25(OH)2D, iPTH) 

to evaluate LH and FSH cycle 

• No differences in the cyclic reproductive 

hormone pattern were compared with 

higher and lower 1,25(OH)2D. 

• 25(OH)D <30ng/ml on FSH (95% CI: -0.2, 

0.2) and LH (95% CI: -0.08, 0.4) 

• 1,25(OH)2D <105pmol/L on FSH (95% 

CI: -0.5, 0.01) and LH (95% CI: -0.5, -

0.02) 

82% 

Jafari-Sfidvajani 

(2018)26 

A double-blind, 

randomized, 

placebo-controlled 

trial 

20–40 60 <20; deficiency  

Vitamin D3 supplementation 

towards “Vitamin D” group 

and “Placebo” group to 

evaluate the menstrual cycle 

• Normalizing the vitamin D level serum 

increases the regularity of menstruation 

(p=0.01), and decreases amenorrhea and 

oligomenorrhea (p=0.01). 

• Significantly increased the median vitamin 

D levels from 18,5 ng/ml to 42.69 ng/ml 

and improvement in the frequency of 

regular menstrual cycle 

100% 

Lagowska 

(2018)27 

Prospective cohort 

study 
- 77 

<30: deficiency;  

>30: sufficiency 

Serum 25(OH)D levels and 

menstrual cycle 

25(OH)D deficiency (<30 ng/mL) were  

correlated with longer cycles 

(oligomenorrhea or amenorrhea) (OR(CI): 

5.0 (1.047 to 23.871), p = 0.04) 

73% 

Singh (2021)28 
Cross-sectional 

study 
18–≥  40 166 

<20: deficiency; 

 ≥20: sufficiency 

25(OH)D and menstrual 

cycle characteristics (long 

and short cycle length and 

cycle irregularity) 

• A decreased 25(OH)D levels were 

associated with 13.3 times the odds of an 

irregular cycle (OR (95% CI): 13.30 (5.79-

30.60), p<0.001) 

• There were a significant difference in mean 

25(OH)D levels between individuals with 

irregular (14.56 ± 8.76) and regular (21.90 

± 6.15) menstrual cycles which were 

difference significant (p<0.0001) 

• The mean 25(OH)D levels of females with 

infrequent and frequent cycles are not 

significantly different 

 

100% 

25(OH)D, 25 Hydroxyvitamin D; CI, Confidence Interval; IU, International Unit; 1,25(OH)2D, 1,25-Dihydroxyvitamin D; 25(OH)D; 25-hydroxyvitamin D; FSH, Follicle-

Stimulating Hormone; iPTH, Intact Para Thyroid Hormone; JBI, Joanna Briggs Institute; LH, Luteinizing Hormone 

 

 

Vitamin D intake normalized the 25(OH)D levels of the 

participants (12–18 years) and normal menstrual length 

(p=0.015).14 This study implied that vitamin D 50.000 

IU for nine weeks of supplementation helps to 

normalize 25(OH)D level serum and affects the normal 

menstrual period.14 This study in line with a randomized 

placebo-controlled clinical trial conducted by Al-

Bayyari et al25, which found vitamin D intake 50,000 IU 

for 12 weeks ameliorated the menstrual length in 60 

participants (18–49 years) (p=0.001).25 A variety of 
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studies, although not all, have shown vitamin D 

fluctuations during the menstrual cycle, as well as 

differences in gonadal hormone levels during the luteal 

phase.29–31 However, how vitamin D affects this phase 

mechanism remains unclear. This is assumed to be 

connected to vitamin D's action on AMH, a glyco-

protein hormone generated by granulosa cells during the 

folliculogenesis process, which plays a role in ovulation 

and oocyte maturation.32 A randomized placebo-

controlled clinical trial study conducted by Jafari-

Sfidvajani et al.26 showed that normalizing the vitamin 

D level serum increases the regularity of menstruation 

(p=0.01) and decreases amenorrhea and oligomenorrhea 

(p=0.01). Unlike the other two trials, this investigation 

integrated 50,000 IU vitamin D intake with a low-

calorie diet for a week.26 

 

Vitamin D is categorized as corticosteroid33 which 

modulates many beneficial reproductive processes, such 

as menstrual cycle regulation and sex hormone 

regulation.34 It has several receptors in the nucleus of 

the body's organ tissue, one of which is in the 

hypothalamic-hypophysis-ovarium system; hence, it 

impacts the menstrual cycle.20 Vitamin D is correlated 

with steroidogenesis and follicle development because 

its receptor is exist in ovarian cells.35 Vitamin D 

influences sex steroid hormones forming process and 

human immune system regulation by interacting with 

progesterone through the induction of T cells and 

vitamin D receptors. It affects estradiol and estrogen 

biosynthesis which are correlated with aromatase gene 

expression and calcium metabolism.1,27 In addition, this 

vitamin affects folliculogenesis and the production of 

the hormone progesterone by affecting the sensitivity of 

follicle stimulating hormone (FSH).1 AMH may be 

associated with 25(OH)D metabolism because it 

decreases primordial follicle recruitment, leading to a 

significant decrease in follicular development and 

further delaying atresia. In the AMH gene's promoter 

region is a domain for the vitamin D signaling pathway. 

Therefore, vitamin D are hypothesized as responsible 

for controlling AMH production.36 This mechanism may 

explain how vitamin D has an essential role in 

menstrual regulation. 

 

This study had several limitations. Several studies used 

a small population size. Some studies did not provide 

mean and standard deviation values of 25(OH)D. 

Therefore, we were unable to identify the general 

classification of the baseline population characteristics 

before intervention. The included studies were also 

undertaken mainly in high-income countries, limiting 

the generalizability of the study findings. Furthermore, 

only a few studies recorded menstrual phase testing 

previous to the intervention, which might lead to varied 

25(OH)Dlevels interpretations among participants due 

to fluctuations across the menstrual phases. 

  

 

CONCLUSION 

 

The results of both observational studies and 

randomized controlled trials included in this review 

imply that serum vitamin D levels influence the length 

and the frequency of the menstrual cycle. This findings 

are due to the effect of serum vitamin D on female 

reproductive hormones that play a role on menstrual 

cycle regulation. Given the limitations of the current 

review, future studies, possibly with a randomized 

controlled design, are required to further confirm our 

findings. 
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