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Abstract 

Mother-to-child transmission (MTCT) of human immunodeficiency virus (HIV) remains a 

significant global health challenge, particularly in resource-limited settings. Despite remarkable 

progress in preventing MTCT through the implementation of comprehensive prevention of 

mother-to-child transmission (PMTCT) programs, gaps still exist, and transmission rates remain 

unacceptably high in certain regions. This review provides a comprehensive overview of the 

current landscape of MTCT prevention, highlighting key strategies, challenges, and future 

directions for reducing HIV transmission from mother to child. We discuss the importance of early 

HIV diagnosis and antiretroviral therapy (ART) initiation during pregnancy, options for infant 

prophylaxis, and the role of breastfeeding in MTCT. Additionally, we address the challenges 

associated with PMTCT program implementation, including access to care, retention in care, and 

stigma, and explore innovative approaches and emerging technologies for enhancing MTCT 

prevention efforts. By outlining a roadmap for reducing HIV transmission from mother to child, 

this review aims to guide policymakers, healthcare providers, and stakeholders in strengthening 

PMTCT programs and achieving the goal of eliminating pediatric HIV infections. 

Keywords: HIV, mother-to-child transmission, prevention, antiretroviral therapy, breastfeeding, 

infant prophylaxis, maternal health, vertical transmission 
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Preventing mother-to-child transmission (MTCT) of human immunodeficiency virus (HIV) is a 

critical component of global efforts to end the AIDS epidemic. Despite significant progress in 

reducing new pediatric HIV infections, challenges persist, particularly in resource-limited settings 

where access to healthcare services is limited. MTCT remains a significant public health concern, 

with an estimated 150,000 new pediatric infections occurring annually worldwide. To address this 

challenge, comprehensive prevention of mother-to-child transmission (PMTCT) programs have 

been implemented, consisting of a range of interventions aimed at reducing the risk of vertical 

transmission. These interventions include early HIV diagnosis and initiation of antiretroviral 

therapy (ART) during pregnancy, provision of infant prophylaxis, safe delivery practices, and 

counseling on infant feeding options. However, despite the availability of effective interventions, 

gaps in PMTCT program coverage and implementation persist, hindering progress towards 

eliminating pediatric HIV infections globally.1-30 

The success of PMTCT programs relies on timely access to healthcare services, effective 

implementation of evidence-based interventions, and support for women living with HIV 

throughout the perinatal and breastfeeding periods. Early HIV diagnosis is crucial for initiating 

ART during pregnancy, which has been shown to significantly reduce the risk of vertical 

transmission. Additionally, infant prophylaxis with antiretroviral medications further reduces the 

risk of transmission during the perinatal and breastfeeding periods. However, challenges such as 

limited access to healthcare, stigma, discrimination, and socio-economic factors continue to 

impede the successful implementation of PMTCT programs, particularly in resource-limited 

settings. Efforts to eliminate pediatric HIV infections require a comprehensive approach that 

addresses the multifaceted challenges associated with MTCT prevention. This includes 

strengthening health systems, expanding access to HIV testing and treatment services, and 

addressing socio-economic and structural barriers that hinder access to care. Furthermore, 

innovative approaches and technologies, such as point-of-care HIV testing devices and mobile 

health (mHealth) applications, have the potential to improve access to care and support adherence 

to treatment regimens. By addressing these challenges and embracing innovative approaches, it is 

possible to accelerate progress towards the goal of eliminating pediatric HIV infections and 

ensuring that every child has the opportunity to be born HIV-free.31-70 

Current Strategies for MTCT Prevention 

Comprehensive prevention of mother-to-child transmission (PMTCT) programs encompass a 

range of evidence-based interventions aimed at reducing the risk of vertical transmission of human 

immunodeficiency virus (HIV) from mother to child. These strategies are crucial for ensuring the 

health and well-being of both mothers living with HIV and their infants.  Early detection of HIV 

infection during pregnancy is essential for initiating timely treatment and reducing the risk of 

vertical transmission. Pregnant women living with HIV should undergo HIV testing as early as 

possible during prenatal care. Initiating ART promptly after diagnosis suppresses viral replication, 

reducing the viral load in maternal blood and genital secretions, thus lowering the risk of 

transmission to the fetus or infant. Provision of antiretroviral prophylaxis to infants born to mothers 

living with HIV further reduces the risk of transmission during the perinatal and breastfeeding 
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periods. Depending on the local guidelines and the mother's viral load, infants may receive 

prophylactic antiretroviral medications for a specified duration, typically starting within hours to 

days after birth. Antiretroviral prophylaxis helps prevent HIV infection in infants who may have 

been exposed to the virus during childbirth or breastfeeding.71-100 

Ensuring safe delivery practices, such as elective cesarean section (C-section) for women with 

high viral loads or ruptured membranes, reduces the risk of vertical transmission during childbirth. 

C-section may be recommended to minimize the infant's exposure to maternal blood and genital 

secretions, which can contain HIV. However, the decision to perform a C-section should be based 

on individual clinical factors and in consultation with the healthcare provider. Providing 

comprehensive counseling on infant feeding options is essential for preventing HIV transmission 

through breastfeeding. In settings where safe and affordable alternatives to breastfeeding are 

available, such as access to formula feeding and safe water, exclusive formula feeding may be 

recommended to eliminate the risk of HIV transmission through breast milk. Alternatively, in 

resource-limited settings where exclusive formula feeding is not feasible, exclusive breastfeeding 

with maternal ART adherence and viral suppression may be recommended as the preferred option. 

Comprehensive PMTCT programs should prioritize maternal health and provide holistic support 

to women living with HIV throughout pregnancy, childbirth, and the postpartum period. This 

includes ensuring access to prenatal care, HIV treatment, and supportive services such as 

counseling, peer support groups, and psychosocial support. Addressing maternal health needs and 

promoting maternal well-being are essential components of MTCT prevention efforts.101-130 

Challenges and Barriers to MTCT Prevention 

Despite significant progress in the prevention of mother-to-child transmission (PMTCT) of human 

immunodeficiency virus (HIV), numerous challenges and barriers persist, particularly in resource-

limited settings. These challenges hinder the successful implementation of PMTCT programs and 

contribute to ongoing HIV transmission from mothers to their infants.  Access to healthcare 

services, including antenatal care, HIV testing, and antiretroviral therapy (ART), remains a major 

barrier in many regions, particularly in rural and underserved areas. Poor infrastructure, long 

distances to healthcare facilities, and lack of transportation exacerbate barriers to accessing 

PMTCT services, preventing many pregnant women from receiving timely HIV testing and 

treatment. Despite the availability of effective PMTCT interventions, coverage remains 

suboptimal in many settings. Gaps in PMTCT program coverage result in missed opportunities for 

early HIV diagnosis, ART initiation, and provision of infant prophylaxis. Limited access to 

essential medications, diagnostic tests, and trained healthcare providers further contributes to low 

coverage rates of PMTCT interventions.131-150 

Adherence to ART regimens during pregnancy and the postpartum period is essential for achieving 

viral suppression and reducing the risk of vertical transmission. However, suboptimal adherence 

to ART among pregnant and postpartum women remains a significant challenge, often due to 

factors such as pill burden, side effects, stigma, and lack of social support. Similarly, ensuring 

adherence to infant prophylaxis regimens is critical for preventing HIV transmission during the 
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perinatal and breastfeeding periods. HIV-related stigma and discrimination continue to pose 

significant barriers to PMTCT uptake and retention in care. Fear of stigma and discrimination may 

deter pregnant women from seeking HIV testing and treatment services, disclosing their HIV 

status, or adhering to PMTCT interventions. Discriminatory attitudes and practices by healthcare 

providers further contribute to barriers to accessing quality care and support for women living with 

HIV. Socio-economic factors, such as poverty, food insecurity, gender inequality, and lack of 

education, also play a significant role in hindering PMTCT efforts. Limited access to resources, 

including nutritious food and clean water, may impact maternal health outcomes and infant feeding 

practices, influencing the risk of HIV transmission through breastfeeding. Gender-based 

inequalities and socio-cultural norms may also affect women's autonomy and decision-making 

regarding HIV testing, treatment, and infant feeding choices.151-170 

Future Directions and Innovations 

Future directions in the prevention of mother-to-child transmission (PMTCT) of human 

immunodeficiency virus (HIV) entail embracing innovative approaches and technologies to 

overcome existing challenges and enhance program effectiveness. These innovations aim to 

strengthen PMTCT services, improve access to care, and optimize health outcomes for mothers 

and their infants.  Point-of-care HIV testing devices offer the potential to increase access to HIV 

testing services and facilitate early diagnosis of HIV infection during pregnancy. These rapid 

diagnostic tests can be performed at the point of care, allowing for immediate detection of HIV 

antibodies or antigens, thus reducing the time to diagnosis and enabling timely initiation of 

antiretroviral therapy (ART) for pregnant women living with HIV. Mobile health (mHealth) 

applications have emerged as a promising tool for improving access to PMTCT services, 

supporting adherence to ART and infant prophylaxis regimens, and enhancing communication 

between healthcare providers and patients. Mobile phone-based interventions, such as text 

messaging reminders, educational content delivery, and appointment notifications, can help 

overcome barriers to care and promote engagement in PMTCT programs. Telemedicine platforms 

and virtual care solutions offer opportunities to expand access to PMTCT services, particularly in 

remote and underserved areas with limited healthcare infrastructure. Teleconsultations, remote 

monitoring, and virtual support groups can provide pregnant women living with HIV with access 

to timely medical advice, counseling, and psychosocial support, regardless of their geographic 

location.171-190 

The development of novel antiretroviral agents, including long-acting formulations and novel drug 

combinations, holds promise for improving treatment outcomes and reducing the risk of vertical 

transmission. Long-acting antiretroviral drugs, administered via injectable or implantable 

formulations, offer the potential for simplified treatment regimens and improved adherence among 

pregnant and postpartum women, thereby enhancing viral suppression and reducing the risk of 

transmission to their infants. Integration of PMTCT services into existing maternal and child health 

programs can streamline service delivery and improve access to comprehensive care for pregnant 

women living with HIV and their infants. By integrating HIV testing, treatment, and support 

services into routine antenatal care, childbirth, and postnatal care visits, health systems can ensure 
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that PMTCT interventions are seamlessly integrated into the continuum of care for mothers and 

their children. Community-based interventions and task-shifting approaches empower 

communities and lay health workers to deliver essential PMTCT services, including HIV testing, 

counseling, and adherence support. By engaging communities as partners in PMTCT efforts and 

leveraging existing community networks, health systems can extend the reach of PMTCT services 

and promote greater uptake and retention in care among pregnant women living with HIV.191-198 

Conclusion 

The prevention of mother-to-child transmission (PMTCT) of human immunodeficiency virus 

(HIV) remains a critical component of global efforts to combat the HIV/AIDS epidemic and 

improve maternal and child health outcomes. Despite significant progress in PMTCT efforts, 

challenges and barriers persist, particularly in resource-limited settings, hindering the achievement 

of elimination targets. However, embracing innovative approaches and technologies offers 

promising opportunities to overcome these challenges and enhance program effectiveness. 
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