


IMPACT OF DENGUE VIRUS INFECTION ON MATERNAL AND NEONATAL OUTCOMES IN SIVAGANGAI DISTRICT

ABSTRACT 
Background:
A healthy woman gives birth to a healthy adolescent, and a family's well-being often depends on the health of the younger generation. However, considerable uncertainty remains in identifying the causes of negative pregnancy outcomes. Previous studies suggest various contributing factors, including imbalanced diet, uterine weakness, alcohol use, infections during pregnancy, physical trauma, inadequate prenatal care, and congenital anomalies.
Aim:
This study aimed to explore the potential causes of negative pregnancy outcomes, with a specific focus on the impact of dengue virus infection in pregnant women.
Methods:
A total of 1,753 pregnant women were interviewed face-to-face in the local language using standard procedures. Clinical data and pregnancy outcomes-such as miscarriage, abortion, low birth weight, and preterm birth-were collected. Among the participants, 1,019 were from rural areas and 734 from urban areas.
Findings:
Of the total participants, 7.87% experienced negative pregnancy outcomes. These included 31 cases of preterm birth, 14 stillbirths, 41 abortions, and 52 low birth weight deliveries. A total of 1,615 women had normal live births. Notably, 6 women were identified with dengue infection during pregnancy. Among them, outcomes included 3 preterm births, 1 stillbirth, and 2 low birth weight deliveries.
Conclusion:
The study identifies dengue virus infection as a significant contributor to negative pregnancy outcomes. Dengue, transmitted by Aedes aegypti mosquitoes and caused by DENV of the Flavivirus family, may lead to placental inflammation, trophoblast apoptosis, and elevated cytokine and chemokine production during pregnancy. These findings highlight the need for targeted prevention strategies to protect maternal and fetal health in dengue-endemic regions.
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INTRODUCTION
Parents play a pivotal role in shaping their child's health and behavior. In countries with high population density, a wide range of health issues is commonly observed. Health can be defined as the functional and metabolic efficiency of a biological system, resulting from interactions between an organism and its environment. The ecosystem significantly influences human health. In modern times, people increasingly face various health challenges. Many of these issues stem from factors such as drug addiction, lack of physical activity, imbalanced diets, hereditary disorders, consanguineous (blood-related) marriages, and infectious diseases. A healthy mother is more likely to give birth to a child who is both physically and mentally healthy. The gestation period is a critical time for fetal development. Some women experience health complications during pregnancy, which may impact both their own health and that of the fetus. These complications can affect the baby's physical and mental development and may even lead to alterations in genetic makeup, potentially passing on genetic disorders to future generations. Genetic disorders can cause various malformations, including congenital anomalies, birth defects, and, in some cases, cancer. Congenital anomalies result from structural or functional abnormalities that develop during fetal growth. These anomalies may arise due to genetic factors or inadequate antenatal care during pregnancy. Substances that cause congenital anomalies are known as teratogens, which can lead to intrauterine growth retardation, miscarriage, low birth weight, fetal death, and abnormal neural development [1].
Developmental anomalies in the fetus can occur due to both intrinsic and extrinsic factors. Intrinsic factors are internal to the body and can make certain individuals more prone to fetal developmental issues. For example, some individuals may inherit or acquire conditions such as altered genes in somatic cells, abnormal hormone levels in the bloodstream, or a weakened immune system. These factors can increase susceptibility to complications during gestation. Although the body has mechanisms to repair genetic damage and healthy lifestyle choices, such as wearing protective clothing to reduce sun exposure or avoiding smoking, can minimize harmful exposures environmental substances may still cause genetic alterations that accumulate over time. While many of these alterations have no impact on health, permanent changes in specific genes can impair fetal development. Extrinsic factors include lifestyle-related behaviors such as cigarette smoking, excessive alcohol consumption, poor diet, lack of physical activity, excessive sun exposure, and risky sexual behavior that may increase exposure to certain viruses. Other extrinsic factors include exposure to specific medical drugs, hormones, radiation, viruses, bacteria, and environmental chemicals found in air, water, food, or the workplace. Collectively, these factors act as maternal pre-conception mutagenic agents and maternal post-conception teratogenic agents. Pre-conception mutagenic agents can induce chromosomal abnormalities and genetic syndromes, while post-conception teratogenic agents may cause structural and functional defects in developing organs. During embryonic development, the period of organogenesis is particularly sensitive and often occurs within the first few days or weeks of pregnancy. If a fetus is exposed to teratogens during this critical window, the process of organ pattern formation may be disrupted. Even after the sensitive period, teratogenic agents can continue to have adverse effects. In human fetal development, the first trimester is considered the most sensitive period, during which the fetus is highly vulnerable to congenital anomalies and infectious diseases. Maternal conditions such as HIV, syphilis, hepatitis, herpes, gestational diabetes, and high blood pressure can also contribute to pregnancy complications and may negatively impact fetal health [1].
Nowadays, infection and disease play a main role in the negative pregnancy outcomes of women. Even mild infections can lead to serious illness in pregnant women. There are many types of infections that can cause an increased risk of miscarriage, stillbirth, or neonatal death. The infection may affect the placenta, harm the developing baby, cause premature labor, or lead to birth abnormalities. Other pregnancy complications may include miscarriage, premature labor and birth, preeclampsia, low amniotic fluid, ectopic pregnancy, gestational diabetes, and placenta previa. Infections such as bacterial vaginosis can lead to premature birth; gonorrhea can contaminate the amniotic fluid and cause preterm labor. Fetal anemia can trigger a miscarriage. Streptococcus can cause severe complications in newborns and can be fatal [2]. Toxoplasmosis causes birth abnormalities and intellectual disabilities [3]. Listeria can cause miscarriage, stillbirth, and birth abnormalities [4]. Cytomegalovirus is often harmless but can also cause birth abnormalities and intellectual disabilities [5]. Not every woman who gets one of these infections will have a pregnancy loss.
Most of the infectious diseases caused by microorganisms during gestation are transmitted by various vectors. There are two genera of mosquitoes, ticks, flies, sand flies, fleas, triatomine bugs, and some freshwater aquatic snails that transmit diseases to humans. Many of these vectors are blood-sucking insects, which ingest disease-producing microorganisms during a blood meal from an infected host (human) and later inject them into a new host during their subsequent blood meal. Mosquitoes are the best-known disease vectors in humans. The main mosquito-borne diseases are malaria, lymphatic filariasis, Japanese encephalitis, and some hemorrhagic fevers such as yellow fever, dengue, chikungunya, and viral fevers like West Nile. The pathogens responsible for these diseases are Aedes aegypti, Aedes albopictus, Anopheles culicifacies, A. fluviatilis, A. minimus, A. philippinensis, A. stephensi, A. sundaicus, A. leucosphyrus, Culex quinquefasciatus, Culex tritaeniorhynchus, C. pipiens, C. tarsalis, Mansonia annulifera, Ma. uniformis, and Ma. Indiana [6,7].
Among the above diseases in Sivagangai, dengue is one of the common vector-borne arboviral infections causing a serious public health problem. Dengue is a mosquito-transmitted viral infection that is common in most tropical and sub-tropical areas. Dengue fever is classified into three different types based on the symptoms and the severity of the disease presentation. The disease is traditionally caused by the bite of the Aedes aegypti mosquito, and the illness can vary from merely asymptomatic to life-threatening dengue hemorrhagic fever. A small proportion of infected persons develop dengue hemorrhagic fever (DHF), which is characterized by fever, thrombocytopenia, hemorrhagic manifestations, and increased vascular permeability with plasma leakage primarily into the pleural cavity and peritoneum [8]. Approximately 390 million dengue virus infections occur each year, and about 500,000 of these require hospitalization [9,10]. Infection during pregnancy is considered more dangerous because it affects the fetus and may result in low birth weight, miscarriage, stillbirth, preterm birth, and congenital anomalies. Dengue is caused by the dengue virus (DENV), a mosquito-borne flavivirus. DENV is a single-stranded, positive-sense RNA virus of the family Flaviviridae and genus Flavivirus. There are four serotypes of the dengue virus (DEN-1, DEN-2, DEN-3, and DEN-4) [11]. The main mode of transmission is through mosquitoes which generally acquire the virus while feeding on the blood of an infected person. Infected female mosquitoes may also transmit the virus to their offspring through transovarial (via the eggs) transmission.
Concern regarding pregnant women becoming infected with dengue has heightened in recent years due to an increase in adolescent and adult infections [12-14]. Previous research has suggested higher proportions of preterm birth and low birth weight in infants born to mothers who had dengue during pregnancy [15-17]. Considering the above, the present study was carried out to assess the impact of dengue on the pregnancy outcomes of the selected population in Sivagangai.		 

METHODOLOGY
The present study was a cross-sectional, population-based investigation carried out in Sivagangai Taluk during the period of June 2024 to December 2024. A total of 1,753 delivered women were taken for the investigation. These families were selected using a simple random sampling method. The details about the subjects, in terms of clinical features and pregnancy outcomes such as stillbirth, low birth weight, abortion, and preterm birth, were collected through face-to-face interviews in the local language, according to the standard procedure. The types of pregnancy outcomes and hereditary anomalies in the study population were recorded. Maximum care was taken to avoid any misinterpretation by the respondents. Information was collected through personal visits to the selected families. The collected data were then processed to determine the pattern of pregnancy outcomes and defects. The types of pregnancy outcomes were also classified. All ethical protocols were rigorously adhered to throughout the study. Informed consent was obtained from all participants, ensuring confidentiality and alignment with institutional ethical standards. The research was reviewed and approved by the Institutional Ethical Committee of Raja Doraisingam Government Arts College, Sivagangai.
RESULT
Among the total population interviewed (1753), 1019 were rural population and 734 were urban population. The current study estimated that 7.87% women had negative pregnancy outcome. Prevalence  of adverse birth outcome among the Sivagangai population during June 2024 to December 2024 is shown in Table 1  During the period of study 1615 were given normal live births, 31 were given preterm births, 14 had stillbirths, 41 had aborted and 52 had a baby with low birth weight. Among the six women identified with dengue infection, there were varying pregnancy outcomes. Three of the women experienced preterm birth, while one had a stillbirth. Additionally, two women delivered infants with low birth weight. These outcomes highlight the potential risks of dengue infection during pregnancy.
Table 1: Prevalence of adverse birth outcome in Sivagangai
	S.No
	
	Preterm birth
	Stillbirth
	Abortion
	Low birth weight
	Total

	1.
	Uterus weakness
	6
	0
	8
	11
	25

	2.
	Anomalies
	8
	5
	7
	13
	33

	3.
	Physical injury
	0
	1
	9
	0
	10

	4.
	Dengue infection
	3
	1
	0
	2
	6

	5.
	Disease
	10
	6
	14
	19
	49

	6.
	Unknown factors
	4
	1
	3
	7
	15

	
	Total
	31
	14
	41
	52
	138



Various percentage birth outcome defects are depicted in figure 1. Among the adverse birth outcomes, 35.5% was due to disease followed by congenital anomalies (23.91%), uterus weakness (18.11 %), unknown factor (10.86%), physical injury (7.24%), and dengue fever (4.34%) during gestation periods.

Figure 1: Percentage of birth outcome defects


DISCUSSION 
In 2023, the World Health Organization (WHO) reported a significant surge in global dengue cases, with the Americas accounting for 4.5 million cases and 2,300 deaths. Asia, including countries like Bangladesh, Malaysia, Thailand, and Vietnam, also experienced substantial outbreaks. This increase highlights the growing burden of dengue and the urgent need for improved surveillance and control measures [18]. Fetal death has become a major concern, occurring due to various factors such as an imbalanced diet, uterine weakness, alcohol consumption, diseases during pregnancy, physical injury, inadequate prenatal care, anomalies, and others. The rates of intrauterine death, stillbirth, low birth weight, and abortion are rising. Patel et al., (2017) conducted a study on 9,600 pregnancy outcomes in Ahmedabad, which included 536 stillbirths and 2,101 preterm births [19]. Saleem et al., (2016) studied 750 women, resulting in 142 abortions and 42 stillbirths in Tamil Nadu [20]. Priyanka et al., (2014) estimated the stillbirth rate at 20 per 1,000 births (95% CI 15.6–24.5), with induced abortion and miscarriage rates at 8.6 (6.6–10.6) and 46 (40.8–51.3) per 1,000 pregnancies in Bihar. Thus, intrauterine death due to infectious diseases is prevalent in various states of India, with varying percentages. A retrospective study by Sagili et al., (2023) reported increased maternal complications and adverse perinatal outcomes in dengue-infected pregnancies, including six maternal deaths and higher rates of thrombocytopenia (24.7%). The risk of stillbirth was significantly elevated (RR 2.67), along with increased rates of low birth weight and preterm birth [21]. These findings support our observations and emphasize the serious impact of dengue on pregnancy outcomes in endemic regions like Sivagangai. Our study reports a significant increase in the risk of preterm birth, stillbirth, abortion, and low birth weight among infants due to symptomatic dengue during pregnancy. We found that 7.87% of women had adverse pregnancy outcomes, of which 35.5% were attributed to disease, 23.91% to hereditary anomalies, 18.11% to uterine weakness, 10.86% to unknown causes, 7.24% to physical injury, and 4.34% to dengue infection during pregnancy. These findings suggest that epidemiological diseases, such as dengue, play a pivotal role in fetal loss, and further exploration of the causes of dengue infection during pregnancy is needed.
Dengue is a viral illness transmitted by mosquitoes, usually short-lived but with the potential for severe or fatal symptoms. The virus consists of a spherical structure made up of the viral genome and capsid proteins surrounded by an envelope. Upon infecting a host cell, the dengue virus hijacks the host’s machinery to replicate the viral RNA genome and proteins, leading to the release of new viruses that go on to infect other cells. To our knowledge, this study is the largest and most comprehensive analysis using individual-level data to examine the relationship between dengue fever during pregnancy and adverse birth outcomes. In Malaysia, a study of 16 patients with dengue found three cases of maternal death, 50% of women had preterm deliveries, and three babies required intensive care [22]. Dengue has been associated with various pregnancy complications, including maternal mortality, preterm delivery, fetal death, low birth weight, neonatal admissions, fetal anomalies, and miscarriage [22-25]. The pathogenesis associated with poor pregnancy outcomes could be due to either the direct effect of the virus or the body's immune response to high viral titers [26-28]. However, there were no significant differences in pregnancy outcomes when comparing dengue IgM-positive with IgM-negative women, possibly due to mild or asymptomatic dengue in pregnant women [29]. A recent study by Tan et al., (2008) found that women who experienced miscarriages at 22 weeks of gestation were more likely to have tested positive for NS-1 or IgM for dengue, indicating that there may be differences in risk between miscarriage and preterm birth in women with dengue infection during pregnancy. The immune response to dengue could promote preterm birth through mechanisms such as placental inflammation, trophoblast apoptosis, inflammatory cytokine production, or fever [30]. Our study suggests several areas for future research, including a larger investigation into preterm birth and low birth weight outcomes to confirm our findings and provide more precise confidence intervals. Further research on the effects of asymptomatic dengue infection on birth outcomes and the biological mechanisms linking dengue to preterm labor is also needed to better understand the relationship between dengue and poor pregnancy outcomes. Future studies should focus on the virus’s pathophysiology during pregnancy, its direct effects on maternal-fetal health, and potential interventions to mitigate its risks.
CONCLUSION
The present study reveals that dengue infection during pregnancy significantly increases the risk of adverse outcomes such as stillbirth, preterm birth, low birth weight, and abortion. Among the surveyed population, 4.34% of pregnancy complications were linked to dengue infection. These findings highlight the importance of early detection, vector control, and improved antenatal care, especially in dengue-endemic regions like Sivagangai. Further large-scale studies are essential to confirm these associations and understand the biological mechanisms involved. Overall, preventive strategies are crucial to safeguard both maternal and fetal health from dengue-related complications.
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