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While the first 1,000 days of life are a critical period in child's development, limited information on the main determinants affecting this period in the Latin America and the Caribbean (LAC) region is available. Therefore, the Latin American Pediatric Infectious Diseases Society (SLIPE) held an ad hoc workshop in May 2022 with an expert panel designed to analyze the main factors impacting the development of childhood in the region during this period and the main causes of maternal infant morbimortality. The aim was to identify priorities, generate recommendations, and advise practical actions to improve this situation. Considerations were made about the challenges involved in bridging the gap that separates the region from more developed countries regarding an optimal early childhood and maternal care. Extensive discussion was conducted to reach consensus recommendations on general strategies intended to reduce maternal and infant mortality associated with infections and immune-preventable diseases during the first 1,000 days of life in LAC.
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1. Introduction

The first 1,000 days of life—the time spanning between the moment a woman becomes pregnant and her child's second birthday—is a unique window of opportunity where foundations for children growth, ability to learn, and health are built (1, 2). This period is considered the phase where brain begins its development, and the base of future health and neurodevelopment. It also represents a time of vulnerability. For example, nutrition of the mother during pregnancy and the one a child receives in the first two years of life, is a crucial determinant of health (1–3). In low-income countries (LIC), poverty often debilitates access to proper food, causing mortality, significant morbidities, and a substantial loss of neurodevelopmental potential (2, 3).

During the last decades, plentiful research in the fields of neuroscience, biology, and early childhood development provided powerful insights into how interaction between nutrition and environments in these 1,000 days shape future outcomes.

The first 1,000 days are characterized by rapid rates of neuronal proliferation, growth and differentiation, myelination, and generation of synapses. This is also a time of brain vulnerability to any nutrient deficit, infectious diseases, detrimental living conditions, or vaccination status among others.

Nutrition plays a fundamental role in child's development. Poor nutrition in the first 1,000 days and its sequelae can cause irreversible damage to a children's growing brain, affecting proper education, and making it harder for them and their families to rise from poverty. It can also be later translated in obesity, diabetes, and other chronic diseases and a lifetime of health issues (1–5).

Current global estimates suggest that about 10.6 million children under the age of five die annually. Of those, 3.8 million die in the first four weeks of life, with 75% occurring in the first week after birth. Neonates account for 38% of deaths in children with a similar number of stillborn (6). Most deaths occur in LIC with an estimated mortality of 33/1,000 live births, while the remaining occur in high-income countries with a clear lower rate (4/1,000 live births) (6).

Infections are the predominant cause of mortality in this vulnerable group. Major categories of neonatal deaths in poor communities include preterm birth (28%), sepsis/pneumonia (26%), tetanus (7%), diarrhea (3%), complications of asphyxia (23%), or congenital abnormalities (7%) (6). It has been described that the risk of neonatal death secondary to infections in countries with a very high-mortality is about 11-fold higher than in low-mortality countries. According to the 2020 report of the United Nations Children's Fund (UNICEF), World Health Organization (WHO), World Bank Group, and Population Division of the Department of Economic and Social Affairs of the United Nations, nearly 2 million fetal deaths occur in the world every year: with one death every 16 s, almost 4 every minute, more than 200 per hour, almost 5,400 every day, and about 164,000 every month.

In 2019, 39 countries had a higher fetal mortality rate than neonatal deaths, and 15 countries had a higher number of stillbirths than children under one year of age. Nearly 40% of global fetal deaths occur during childbirth due to poor quality of care during pregnancy and delivery (7). It is expected that an additional excess of stillbirths in low-middle income countries (LMIC) will occur due to the COVID-19 pandemic. The major social determinants affecting the under 5 years' morbidity and mortality include poverty, malnutrition, inequity, lack of education, failure to implement breast-feeding or complementary feeding programs, complications of labor and low birth weight, infections, and inadequate health-related social practices (6).

Little information is available on the aspects affecting this critical period of life in the region. Therefore, the Latin American Pediatric Infectious Diseases Society (SLIPE) convened a panel of experts to analyze the context and main barriers negatively impacting adequate development of childhood during the first 1,000 days of life and the maternal infant morbidity and mortality in LAC.



2. Current state of early pediatric mortality in the region

By 2020, LAC had a population of about 30,150,000 children under 2 years of age and an infant mortality rate of 14.8/1,000 live births. This means that in our region, 115,816 children under the age of one die (7). The corresponding infant mortality rates by LAC subregions, Mexico and Brazil are shown in Table 1.


TABLE 1 Infant mortality rates by Latin American subregion, Mexico, and Brazil, and (in parenthesis) specific countries with values above the regional average.
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The neonatal mortality rate for the region of the Americas by 2019 was 7.7/1,000 live births, and 9.3/1,000 children aged less than 28 days for the LAC region. While the neonatal mortality rate in LAC has experienced a steady decline (23 in 1990 to 9/1,000 in 2020), the global mortality in children under five years of age has fell more rapidly than the one observed in neonates (Figure 1). An estimate of 92,000 stillbirths were reported that year in LAC, that varies by country in the region: from 13.1/1,000 in Guyana, to 12.7/1,000 in Guatemala, 4.5/1,000 in Costa Rica, and 3.1/1,000 in Chile (8).
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FIGURE 1
Comparative level and trends in pediatric death rates by age group (less than 5 year-old, neonates and 1 to 59 months). In Latin America and the Caribbean from 1990 to 2021. Source: Reliefweb. Levels & Trends in Child Mortality: Report 2022. Estimates developed by the United Nations Inter-agency Group for Child Mortality Estimation. https://reliefweb.int/report/world/levels-trends-child-mortality-report-2022.


The first cause of neonatal death in the region is premature birth, followed by congenital defects, neonatal asphyxia, and trauma. Also sexually transmitted infections (STI), or respiratory tract infections account as causes of neonatal demise. During the first 28 days of life one fifth (20,000) of them are due to congenital defects (8, 9). More than half deaths before the age of five occur during pregnancy, birth, or the first four weeks of life (8, 9).



3. Development of immune system in early infancy

Infectious diseases represent the most frequent cause of death among infants and young children (10–16). Susceptibility to invasive pathogens is related to the fact that immune response in infants is generally less competent than in adults (17–25). Elucidating why infant immune responses to microbes and vaccines are less protective than the one observed in adults, has major implications for developing improved vaccines.

Infants display cytokine response patterns to Toll-like receptors (TLRs) stimulation that are different from those of older children and adults (26). The recent availability of system analysis tools has facilitated in depth analysis of immune responses in individuals with acute infections and in response to vaccinations. Those studies have described “immune signatures” that can let the identification of early gene expression patterns and cell populations that correlate with, or even predict, the development of protective immune responses (27–31).

Increasing evidence indicates that the initial encounter with a specific antigen or pathogen, whether it is in the context of infection or vaccination, has profound implications for future immune responses. The best-known example is influenza virus where initial exposure to the virus via infection and/or vaccination shapes the establishment of B cell memory and the responses to subsequent infections and vaccinations, a process known as the “original antigenic sin” (32). It has been proposed that this phenomenon of “immune imprinting” in not unique to influenza virus and that it may also occur in the context of other viral infections such as coronaviruses or dengue virus (33, 34).

There is a concept that infants have predominantly naïve B and T cells, and the numbers of memory B and T cells increase progressively as they get exposed to different pathogens and vaccines. For this reason, in the initial months of life infants rely mostly on maternal antibodies and the innate immune responses. However, these notions are being challenged by recent data. Analysis of young infants infected with Respiratory Syncytial Virus (RSV) showed that the innate immune response, and more specifically, the antiviral interferon response is not very effective during the first 6 months of life (34, 35). Indeed, this inadequate interferon response has been associated with poorer clinical outcomes, which may explain in part why RSV causes such severe disease, especially in the first months of life (36).

Animal studies suggest a potential role of the microbiome composition in modulating responses to vaccines (37). A recent retrospective study provided evidence that young children to 24 months of age who were prescribed antibiotics had a higher frequency of vaccine-induced antibody titers below the levels of protection compared with children with no antibiotic prescriptions. Furthermore, investigators observed a dose-effect as the total antibiotic exposure was associated to lower antibody titers. The authors proposed that antibiotic treatment in early life modified the gut microbiome, which in turn altered immune responses to routine vaccines (38). Despite the limitations of the study design, these provocative observations clearly deserve future prospective studies as their findings could have major repercussions for the immunization programs (39).

These are a few examples of how the unique features of the infant immune system significantly impact childhood health and have long-term consequences for establishing protective immunity. For these reasons, and despite the challenges involved in conducting clinical studies in young children, it is essential we dedicate renewed efforts to improve our understanding of early life immunity to further develop more effective vaccines and therapies for children.



4. Determinants that affect child's health from preconception to two years of life


4.1. Maternal health

An essential element of the first 1,000 days of life is the health condition of the pregnant woman, not only along pregnancy, but also during childbirth and puerperium. High maternal mortality rates may be related to poor reproductive health, including lack of access to proper care during pregnancy and childbirth, and availability of safe abortion whether legal or not. Poverty, low economic status, lack of education, poor nutrition, heavy workloads, and violence may increase the risks of poor outcomes during pregnancy and childbirth (40). According to the State of the World's Children 2023 report from UNICEF, they all are strongly associated with poor vaccination coverage rates in the region (40).

Maternal mortality is defined as the death of a woman during pregnancy, childbirth, or the first 42 days after delivery. In the last decade, LAC have shown modest reduction in maternal mortality, however, the COVID-19 pandemic, has increased the number of deaths reported (41). The greatest risk of maternal mortality is age, and it includes adolescents under the age of 15 in most developing countries. Severe hemorrhages, infections, complicated hypertension (preeclampsia and eclampsia), and dangerous abortions account for 75% of maternal deaths (41).

LAC reported a maternal mortality rate of 74/100,000 live births in 2017, and by 2020, it decreased to 67.2/100,000. According to the Sustainable Development Goal (SDG), this rate should be lower than 70/100,000 live births for 2030 (41, 42), but there are still several countries in the region with higher mortality index.



4.2. Food security and nutrition

The 2021 United Nations report on regional food and nutrition security reported that LAC experienced a 30% increase in hunger between 2019 and 2020. About 4.8 million boys and girls under five years of age in the region are affected by chronic malnutrition (43). Over one year, in the context of the COVID-19 pandemic, the number of people living with hunger increased by 13.8 million, reaching a total of 59.7 million people (43).

The prevalence of hunger in LAC is currently 9.1%, the highest of the last 15 years. It has been estimated that four out of ten people in the region (about 267 million) experienced moderate to severe food insecurity in 2020; that is, 60 million more than in 2019, mainly in Mesoamerica (43, 44). By 2020, the malnourished population reached 16.1% in the Caribbean, 10.6% in Mesoamerica, and 7.8% in South America (43, 44).

Maternal food deprivement is also related to other conditions. The region has not shown significant progress in reducing the prevalence of anemia in women of reproductive age, that by 2019 reached 17.2%. There is a goal set by the SDG-2 to reduce anemia in 50% by 2030, not yet accomplished in LAC. Nowadays anemia affects 14.6% of women in reproductive age in Mesoamerica, 17.3% in South America, and 29.2% in the Caribbean. Countries with the highest prevalence in the region are Haiti (47.7%), Guyana (31.7%), and Dominican Republic (26.4%), in contrast with countries such as Chile (8.7%) and Guatemala (7.4%) (43).

Regional rate of exclusive breastfeeding during the first six months of life is 33.4%, much lower than the world's average (44%) (45). This may be related with children under five years of age with failure to thrive in LAC, an indicator of disease, poor health, and malnutrition, that ranges between 7.3%–12.6% in 2019 (46). All these factors increase the risk of complicated infections and death during the first 1,000 days of life.



4.3. Exposure to toxins, pollutants, and infectious agents

Exposure to toxic chemicals can lead to chronic and often irreversible health disorders, including birth defects, neurodevelopmental delay, and endocrine disrupted diseases. Chemical hazards, such as exposure to pesticides, lead, and mercury, tend to disproportionately affect children and pregnant women. Pediatric population, especially young children, are exposed to continuous pollutants, increasing the risk of premature deaths and diseases related to multiple sources of contamination.

In the Americas, about 847,000 deaths per year (13%) are attributable to environmental risks. Air pollution is the main public health hazard in the Americas, where more than 150 million people in LAC live in cities that exceed the WHO Air Quality Guidelines. Consequently, 320,000 preventable deaths in the Americas result from air pollution (47).

Water pollution is also an important problem. Twenty-eight million people in the region lack potable water access, and 83 million lack adequate basic sanitation services and facilities, causing nearly 30,000 preventable infectious related deaths. Approximately 7,600 children under five years of age die annually from acute diarrhea in the region. Haiti (23%), Guatemala (10%), Bolivia (7%), and Venezuela (5%) have the highest rates of mortality (8).

Children are particularly susceptible to the harmful effects of the environment. The impact of heavy metals such as lead and mercury on the pregnant woman and the newborn brings harmful consequences for children development, cognitive capacity, and growth. Those under five years of age are particularly vulnerable because depending on the source of contamination, they absorb 4–5 times more lead than adults (48, 49). Harmful effects of lead include premature birth, low birth weight, developmental delay, learning difficulties, and growth retardation in young children. These effects are more common in risk exposures from the mother or the baby (49, 50).

It is estimated that in LAC 49,107,507 children between 0 and 9 years of age have blood levels of lead above 5 ug/dl. Elevated lead levels in children have been reported in Mexico, Colombia, Peru, and Brazil (50). Countries of the Amazon basin (Brazil, Colombia, Peru, Ecuador, Venezuela, and Bolivia) have reported high concentrations of mercury in children, including newborns, detected in the umbilical cord and breast milk (49). In Latin America, more than 4.5 million people are chronically exposed to arsenic levels in drinking water, more than 200 times higher than the WHO limit (10 μg/L). In a systematic review conducted by Heng et al., it was shown that postnatal exposure to lead and manganese is associated with neurodevelopmental delay (48, 49).

Exposure to lesser common toxins is also a health menace. More than 80 million people still depend on polluting fuels such as solid fuels or kerosene for lighting, cooking, and heating (47).

As mentioned before, infectious disease account for an important risk factor of death in the first 1,000 years of life. According to recent data, it is estimated that approximately 3% of the deaths in young children are caused by meningitis (51). The most common bacteria causing meningitis include Streptococcus agalactiae, enteric bacilli, occasionally Listeria monocytogenes during the first two months of life, Streptococcus pneumoniae, Neisseria meningitidis, and Haemophilus influenzae, but their relative contribution differs over time, region, and age group (52, 53). In Latin America, as well as in other LMIC countries, tuberculosis is also a relevant cause of meningitis in young children (51).

Most of the clinical burden of acute gastroenteritis occurs in young children, mainly in developing countries (54). Studies carried out in our region have revealed the etiological importance of rotavirus and norovirus, that represent almost half of hospitalizations during early childhood. Other organisms described are Shigella sp., Giardia sp., Campylobacter sp., and pathogenic strains of Escherichia coli (55, 56).

Acute respiratory infections are also a leading causes of child morbidity and mortality, causing close to one third of deaths in children under five years of age in LIC (57, 58). In the WHO Region of the Americas report, pneumonia and influenza accounted for 11.5% of all deaths in children 0–4 years of age in 2007. Typical bacterial pathogens that cause community acquired pneumonia are S. pneumoniae, H. influenzae (both vaccine-preventable infections), Mycoplasma pneumoniae, and S. aureus. In Latin America, the predominant infections are caused by S. pneumoniae, H. Influenzae type b, Respiratory Syncytial Virus, Influenza virus, and recently, SARS-CoV-2 (57, 58).



4.4. Migration and climate change

Migrant children and pregnant women are affected by social and health inequities. This vulnerable population is also exposed to violence, sexual exploitation, and sexually transmitted diseases. Venezuelan migration within the Americas has accounted for 3.9 million people moving from their country, where 24% were children (59, 60).

Vulnerable groups are disproportionately at risk from increased frequency and severity of extreme weather conditions (60). Climate-related factors have an impact on health and well-being of population because they disrupt the world's physical, biological, and ecological systems. Health effects may include, but are not limited to, increased respiratory and cardiovascular diseases, injuries and premature deaths related to extreme weather events, food insecurity and air pollution, threats to mental health, and changing patterns of vector-borne diseases transmission and climate-sensitive infections (60).

The SDGs for 2030 Agenda addresses the environmental determinants of health and contribute directly and indirectly to SDG-3 pertaining “Good Health and Well-being” to ensure healthy lives and promote well-being for all. Issues include water supply, sanitation and hygiene, air quality, chemical safety, and climate action (61).




5. SLIPE advisory group recommendations

The Advisory Group of SLIPE has defined ten general strategies aimed to reduce the maternal and infant mortality associated with infections and immune preventable diseases during the first 1,000 days of life in LAC.


5.1. Problem awareness

It is necessary to increase awareness in the medical and public community about the determinants of maternal and infant morbidity and mortality in the region. Provide universal access to medical care with a focus on vulnerable populations in LAC, such as mothers and children, is essential. Health policies are necessary to reduce this burden, and improve food and nutritional security, reduce the exposure to infectious agents, and provide adequate healthcare to populations are affected by natural phenomena caused by climate change.



5.2. Universal access to mother's health

One of the most effective means to improve maternal health is to invest in primary health care and improve health systems to ensure availability and professional care at all levels. Family planning services, prevention of unplanned pregnancies, and access to safe abortion and post-abortion care services may significantly impact maternal deaths and morbidities (40).

Preventive health assessments for women before and during pregnancy play a crucial role in reducing the risk of adverse health effects for both the women and their infants. While prenatal care is generally elevated in LAC (62), several other aspects of health require attention. These include the management of chronic conditions, the appropriate use of prescribed and non-prescribed medications, nutrition evaluation, screening for violence, assessing security and living conditions, ensuring adequate support postpartum, and addressing mental health. In some settings, these aspects are not always prioritized for pregnant women (63).

It's important to recognize that safeguarding the health of newborns begins with the health of pregnant women, and assessing vaccination status during prenatal care should be a standard practice in every health intervention (63).



5.3. Prevention of climate change and environmental impact on health

Environmental public health programs must assess health issues attributable to climate factors trough the development of inclusive and equitable policies to protect people from environmental hazards. This is achieved through pragmatic, intersectoral, multisectoral, subnational, national, and supranational approaches. It is important that public health programs foster an environmentally responsible and resilient health sector.

To reduce the burden of disease and health inequity attributable to environmental determinants of health in the region is necessary to increase the capacity of health actors and to address the environmental determinants of health, emphasizing air quality, safety of chemical substances, factors associated with climate and water, sanitation, and hygiene, prioritizing populations living in vulnerable situations.

Actions must be focus on improvement of public health programs, environmental public health surveillance, and promotion of responsible and resilient health sector.



5.4. Access to food security and nutrition in LAC

Optimal physiological, cognitive, and emotional development in children requires access to food of quality and in quantity at this critical period. Unfortunately, according to the United Nations report “Overview of Food Security and Nutrition 2022”, hunger in LAC reached 56.5 million in 2021, with the Caribbean as the most affected area (64). By 2021, 40.6% of population experienced moderate to severe food insecurity, compared to 29.3% worldwide (64).

A worrisome amount of 131.3 million people in the region were not able to afford a healthy diet in 2020, largely due to costs as compared to other regions. This situation affects more severely vulnerable populations such as small farmers and women in rural areas, as well as indigenous and Afro-descendant populations. The average cost of a daily healthy diet in the Caribbean has been estimated in USD 4.23, followed by USD 3.61 in South America, and USD 3.47 in Mesoamerica (64). While no individual policy can solve this problem, regional governments need to develop public policies that guarantee adequate nutrition and availability of nutritious food at affordable prices, in addition to nutritional counseling, in vulnerable communities.

Food insecurity may be both a driver and an effect of migration. While incidental evidence indicates that it is common to identify food insecurity in migrants, is not well documented. Both migration and food security are complex events, and migration presents both challenges and opportunities in food security, as they are heavily influenced by local conflicts, natural threats or disasters, climate change, and poverty, but they are also a vital component of the work force of the food processing industry and contribute to food security through agricultural labor (65).



5.5. Implementation of general measures to promote a healthy parenthood: availability of adequate infectious diseases evaluation at pre-conception and during pregnancy. Specialized care during childbirth, adoption of infection prevention practices during pregnancy and early postpartum

Elimination of mother-to-child transmitted diseases is a priority in the region of the Americas. Work should begin prior to pregnancy among adolescents and women of childbearing age, with special focus on the most vulnerable segments of the population, through counseling, prevention of sexually transmitted infections, contraception, comprehensive sexual health clinics, and counseling on pre- and post-exposure HIV prophylaxis.

Difficulties accessing health services and vulnerabilities of groups are fundamental factors conditioning the analysis of the interventions to be carried out. Emphasis must be placed in avoiding unplanned pregnancies and the implementation of measures to improve health conditions of each woman prior to the beginning of pregnancy.

Access to appropriate prenatal care, with specialized attention to childbirth and immediate postpartum should be guaranteed, including measures aimed to generate practices to prevent infections during pregnancy and in a hospital setting. Infections acquired prior to pregnancy, during pregnancy or peripartum, can affect maternal health, cause pregnancy loss, intrauterine growth restriction, neonatal deaths, and a wide variety of sequelae that can manifest throughout life.

Investigation of asymptomatic infections and identification of risk situations will allow the application of preventive or therapeutic measures to reduce maternal, fetal, and neonatal morbidity and mortality.

Strategies aimed to the community and hospitalized women of child-bearing age are necessary to encourage responsible procreation, prevention of sexually transmitted infections, and infections associated with health care. Joint work of obstetricians, pediatricians, neonatologists, biochemists, nurses, infectious diseases specialists, and health agents is vital.



5.6. Appropriate fulfillment of maternal immunization schedules before and during pregnancy

During pregnancy, up-to-date routine immunizations should be guaranteed, and previous immunization schedules should be reviewed, as some vaccines cannot be offered in a gestated woman, but disease may cause severe birth defects (66–68). Everyone in the household must be up to date with their immunizations, lowering the chance of vaccine preventable diseases in pregnant woman.


5.6.1. Recommended vaccines for pregnant women

Pregnant women are advised to receive influenza vaccine at any time during pregnancy, pertussis-containing vaccines (Tdap) between second and third trimester (Table 2). SARS-CoV-2 infection during pregnancy has been associated with a higher risk of preterm birth and stillbirth. Therefore, health authorities in LAC and North America recommend COVID-19 vaccination for everyone aged 6 months and older, including people who are pregnant, breastfeeding, or might become pregnant in the future. This recommendation includes getting boosters as recommended (69).


TABLE 2 Recommended vaccines for pregnant women.

[image: Table 2]

Pregnant women can recieve Td or Tdap vaccines for the prevention of maternal-neonatal tetanus, or to manage tetanus-prone wounds. Also, they can receive rabies vaccine if required for post-exposure prophylaxis, with a significant risk of exposure (related to occupation or travel), or if there has been a potential exposure to rabies virus or another bat lyssavirus (70, 71).

Live attenuated vaccines are generally contraindicated in pregnant women due to a hypothetical risk of harm if the vaccine pathogen replicates in the fetus (66–68). Although pregnant women are not recommended to receive yellow fever vaccine, travel to a country with risk of yellow fever transmission, or to endemic areas may be unavoidable. In this case, risks and benefits of yellow fever vaccination must be weighted, and other strategies to reduce risk of infection should be contemplated (66–68).



5.6.2. Immunization of breastfeeding women

Vaccination is rarely contraindicated in breastfeeding women. For most vaccines, an infant's immune response to vaccination in relation to breastfeeding has been considered. In general, breastfeeding does not adversely affect immunization, and is not a contraindication for any vaccines recommended in infants.

Breastfeeding women should not receive yellow fever vaccine unless the mother has a high risk of acquiring yellow fever or cannot avoid or postpone travel. Although extremely rare, there have been case reports of probable transmission of the yellow fever vaccine virus to infants through breast milk (72, 73).




5.7. Completion of vaccine calendars during the first and second year of life, according to national vaccination programs

Vaccines in children from the neonatal period until the age of 24 months helps to protect them from serious and life-threatening diseases. Early vaccination can help ensure children's protection when they are most at risk. Additionally, it may help prevent the spread of these diseases within communities, providing protection not only for the vaccinated child but also for those who are too young or unable to receive vaccines themselves through herd immunity.

Recommended vaccines from birth to 24 months of age may vary in every region. Globally, twenty-five new vaccine introductions were recorded in 2021 (not including COVID-19 vaccine). Although this is an increase from 2020, it is well below the number of introductions of any year in the past two decades prior to 2020. This slowdown is likely to continue as countries focus on ongoing efforts to control COVID-19 pandemic (74).

While immunizations have been one of the most successful interventions to reduce or eliminate the incidence of vaccine-preventable diseases, vaccination coverage has decreased over the years, even before COVID-19 (75). While the pandemic did cause a frightening drop in coverage due to intrinsic conditions of social isolation widely discussed in different publications, regional trends in vaccination coverage in Latin America had already experienced a progressive reduction that intensified in 2020 (76).

In 2021, more than 2.7 million children under one year of age in the Americas (19.7%) did not receive all their shots, leaving them susceptible to diseases such as polio, tetanus, measles, and diphtheria. Two years into the pandemic, health services have not yet fully recovered (75, 76).

As seen in Figure 2, regional vaccination coverage rates for children have shown a steady percentual decline since 2016, including MMR (17.08%), polio (7.06%), DPT (11.09%), PCV (4.77%), rotavirus (3.85%), and hepatitis B (10.53%) (74–76).
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FIGURE 2
Vaccination coverage of selected vaccines in region of the Americas, 2016–2021. Country reports through the PAHO-WHO/UNICEF Joint Reporting. Source: IRF and country submissions of the electronic. PAHO-WHO/UNICEF Joint reporting From (e.IRF). Preliminary data as of 04 August 2022.


Over the last decade, overall vaccination rates for children in the continent fell from 93% to barely 75%, which places LAC below the world average (81%) with regions such as the East and Southern Africa (74%). Moreover, by 2023, more than 1.7 million children in the region had not received any dose of any vaccine, a phenomenon known as “zero children”. The most affected countries are Brazil (700,000), Mexico (316,000), and Venezuela (120,000). These three countries account for more than 60% of unimmunized minors in the region. Brazil and Mexico also appear on the list of the 20 countries with the higher number of unvaccinated children. Main causes include migration, natural disasters, political instability, and violence. Children in situation of poverty are three times more likely to be in this group. This vulnerable population is increasing in number, partially because immunization is lower on the list of priorities for families and countries (74–76).

Vaccine hesitancy has been stable in the region until the beginning of the pandemic, that negatively impacted vaccination coverage rates (77). Rejection has been mainly identified towards mRNA vaccines, most importantly in the group below 5 years of age. COVID-19 brought a negative impact on national vaccination programs secondary to a decrease in the demand during confinement, decrease capacity for epidemiological surveillance, and weakness of health systems around the region (77).

Despite progress in vaccination, collective efforts have fallen short. While new vaccines are being developed or are in the pipeline, achieving sufficient coverage remains a challenge. Ensuring the right of all children to be immunized involves comprehensive programs with adequate infrastructure and resources, education of healthcare workers and communities about the importance of immunization, and collaboration with national entities and international organizations (40).

Countries need to strengthen their national health systems to provide universal coverage, making all available vaccines accessible to every child. Despite the rapid development of vaccines during the pandemic, global distribution and uptake remained inadequate (78).

Equity in immunization should be a priority, viewing it as a lifesaving intervention. The goal is to vaccinate every child, everywhere, build confidence in vaccination, invest in vaccines, and fortifying national immunization programs through resilient strategies. This approach aligns with the principle that access to vaccines is a fundamental right for every child, regardless of geographical location or socio-economic status (40).



5.8. Prompt clinical evaluation of newborns with suspicion of congenital infection under standardized diagnostic and treatment guidelines

LAC is a region with high prevalence of syphilis and HIV. The elimination of Mother-To-Child Transmission (MTCT) of these diseases is a priority in the region (62). A 10% maternal transmission rate of HIV, and 2 cases of congenital syphilis (CS) per 1,000 live births are estimated, with important differences between different countries (0–6.5/1,000 live births in 2015). Significant progress has been made towards the goal of disease eradication, and eight countries in the region have achieved certification of dual elimination of HIV and CS. Nevertheless, increased efforts are needed to achieve greater accessibility in the evaluation in pregnant women and their partners including optimization of the frequency and quality of follow up appointments during pregnancy, accessible education for sexually transmitted diseases prevention, adequate treatment for the pregnant woman and her/his/their partners, and improved epidemiological reporting systems to achieve sustained control of these infections (79).

In September 2010, the PAHO/WHO approved the strategy and Plan of Action for the elimination of MTCT of HIV and CS, with the goal of reducing MTCT of HIV to 2% or less, and the incidence of CS to 0.5 cases (including stillbirths) or less per 1,000 live births by the year 2015 (80). This commitment was renewed and expanded in 2016, when the member states approved the “Action Plan for the Prevention and Control of HIV Infection and Sexually Transmitted Infections (STIs) 2016–2021” or ETMI-Plus incorporating Hepatitis B and Chagas into the disease eradication strategy (79).

Streptococcus agalactiae or beta-hemolytic Group B (SGB) continues to be one of the main pathogens of early neonatal sepsis (ENS). The detection of the maternal colonization by SGB and the intrapartum antibiotic prophylaxis have managed to reduce by nearly 75% cases of ENS. It's key to implement in our countries policies that allow the identification of pregnant women through vaginal and rectal cultures to search for SGB after 35 weeks of gestational age (81).

There are no worldwide standardized recommendations over the prevention of congenital toxoplasmosis. In Latin America, Colombia, Argentina, Uruguay, Paraguay, Brazil, Panama, and other countries there is a proposal for a screening program, but this isn't the case in other countries like Chile, Peru, Mexico, and Ecuador. Several studies have been performed in both France and Colombia that show that cost benefit of screening, even in locations with few cases (82, 83).

The introduction of an investigation protocol (before conception and labor), the diagnosis, the timely treatment during pregnancy, and the evaluation and monitoring of newborns has diminished cases of children with severe sequelae due to congenital toxoplasmosis (84, 85).

Cytomegalovirus (CMV) is the most frequent reason for congenital infections. The fetal infection can occur due to a primary maternal infection during pregnancy or secondarily through a viral reactivation or reinfection. Hearing loss is the main consequence of congenital CMV and the leading cause of non-genetic deafness among children (86). There are no recommendations of serological studies for CMV nor of effective treatments for pregnant women with a primary infection or reinfection. Several screening programs for newborns are currently undergoing with the goal of diagnosing and treating congenital infection at an early stage and prevent the main hearing and neurological consequences that might develop (87).

The main source of infection for CMV during pregnancy is contact with children under five years old which are in the early stages of their education. Apart from the serological results for CMV, pregnant women must be warned and educated about the potential risk of infection that contact with the saliva and urine of children brings, and they must be reminded of how important it is to wash their hands (88).

All newborns, regardless of their clinical condition, must be evaluated to rule out congenital infections. The evaluation of both the mother and child in the first days of neonatal life offers the opportunity to analyze the maternal clinical history during pregnancy, establish epidemiological determinants of risk, and review compliance and results of the serological tests recommended in each region. If testing is incomplete, this approach provides the opportunity to complete them prior to discharge.

Children who present with clinical stigmata suspicious for congenital infections should be evaluated by first reviewing maternal history and serological results, ranking the most frequent infections.


5.8.1. Need to elaborate consensus guidelines to detect risks in children with fever in the first year of life

Fever represents one of the main reasons for pediatric consultation in the first 1,000 days of life. For different reasons children have a greater susceptibility to viral and bacterial infections, which favors the use of antibiotics.

To prevent the excessive use of antibiotics without neglecting the possibility of a serious hidden bacterial infection, risk criteria and diagnostic algorithms for the clinical management of febrile children have been established (89, 90). In addition, with the universal introduction in many sites of effective conjugate vaccines and the incorporation of new molecular tests into the laboratory, documenting a viral etiology has become particularly relevant, especially in the era of antibiotic resistance.

The neonatal period is certainly one of the most important in the management of the pediatric patient with fever and the one with the highest risk for serious bacterial infections. The febrile neonate must be carefully evaluated and, except in very rare cases, must be hospitalized and treated with antibiotics while the pertinent tests are performed to rule out early or late onset sepsis. Ideally, the mother should have been screened for the presence of vaginal and/or rectal colonization by Streptococcus agalactiae (Group B) during pregnancy (89–91).

Beyond the neonatal period and during the first 1,000 days, other risk factors for severe infection become significant, such as protein-calorie malnutrition, lack of breastfeeding, incomplete vaccination schedule, immunosuppressive treatment or immunodeficiency, environmental health conditions, and the presence of infections in the child's home environment (89, 90).

Because of the widespread use of conjugate vaccines, the febrile child is much less likely to have an invasive bacterial infection from the encapsulated pneumococcus, meningococcus, and Haemophilus influenzae type b (90). Escherichia coli urinary tract infections or staphylococcal infections tend to prevail. To guarantee the well-being of young children, it is important to implement clear diagnosis and treatment guidelines in our region to detect viral pathogens, as well as to suspect the presence of serious infections and guarantee the adequate use of antibiotics (10, 89, 90). This would contribute to reduce antimicrobial resistance, a growing problem that must be faced wisely and responsibly.

The coexistence of differing clinical strategies for the management of young febrile infants from various national professional societies or organizations with broad representation, underlies the need for an evidence-based guideline adapted to the realities of our region.




5.9. Encouragement of optimal breastfeeding practices to decrease child death and contribute to the long-term health of children

Multiple studies have shown that breast milk decreases infant mortality. Non-breastfed infants may suffer from more frequent and severe infectious diseases, with a risk of hospitalization up to seven times higher than those receiving breastfeeding (92). Breast milk has all the necessary nutrients for the first months of life: fats, carbohydrates, proteins, vitamins, and minerals. It also contains bioactive factors such as enzymes, hormones, immunomodulatory factors, and bifidogenic components that, in combination with leukocytes, prevent the adherence infectious agents in the neonate and infant. In addition to other nutritious, immunological and emotional advantages, the WHO recommends exclusive breastfeeding until 6 months and supplemented until 2 years of age (92). Unfortunately, the data available from the LAC region reveal that only 50% of newborns are breastfed within the first hour of birth and only 37% maintain continuous breastfeeding during the first 6 months (92, 93).

Breastfeeding allows transfer of immunocompetence to the newborn and the subsequent maturation of the immune system for protection against microbes (94). Human milk also contains lactoferrin, a substance with antimicrobial properties and the ability to modulate the innate and adaptive immune response (95). Its antimicrobial capacity is based on the chelating action of iron necessary for pathogens, which provides bacteriostatic and bactericidal power. The hydrolysis of lactoferrin by pepsin gives rise to peptides called lactoferrin H and B that have greater antimicrobial potency than the predecessor molecule. Other peptides with antimicrobial action are components derived from lactalbumin, lactoperoxidase, lysozyme, milk mucins, tenascin (glycoprotein), and bioactive peptides capable of inhibiting viral growth or suppressing microbial replication (96–98).

Studies have shown a variety of benefits of breastfeeding, of which the decrease in necrotizing enterocolitis, late sepsis, retinopathy of prematurity, and rehospitalization in the first year of life, stand out. More recently, studies have delved into the composition of human breastfeed, and have also established differences between mothers of premature and term infants. In addition, lactoferrin is higher in premature mothers and more concentrated in colostrum (8, 9).

A review to determine the impact of breastfeeding on the rate of hospitalizations in healthy, full-term infants younger than 8 months of age, showed that exclusive and prolonged breastfeeding is a protective factor for hospital admission due to diarrhea or lower respiratory tract infection. However, the protective effect of breastfeeding disappears as time progresses (8). In a prospective cohort study conducted in Turkey to analyze the impact of breastfeeding on frequent pediatric infections, a significant decrease in otitis media and gastroenteritis during the first five years of life with breastfeeding for more than 12 months, was found. These infections were significantly lower in children who had an exclusive breastfeeding for 6 months (40).

Another potential protective effect of breastfeeding is the stimulation of growth of non-pathogenic flora, which reduces colonization by enteropathogens, improves the development of mucosal barriers, and facilitates passage of immune cells, proteins, and anti-infectious enzymes (99). The microbiota present in milk also has peptides and lipids with antimicrobial activity (100).

Protection against some pathogens in the neonatal period can be obtained with the passive acquisition of maternal antibodies. It is well known that the secretory antibodies of human milk from vaccinated pregnant women, such as IgA, the immunoglobin predominant in human milk, protect against influenza (101, 102). The transfer of antibodies into the breast milk of lactating women one week after the initial dose of COVID-19 mRNA vaccine has been demonstrated, suggesting the possibility of passive protection for the infant after maternal vaccination (103).

It has been proposed that exclusive breastfeeding for the first 6 months of life, is the preventive intervention that has the greatest potential impact on infant mortality (104). It does not only provide the necessary and unique nutrients for growth and development, but also becomes the first immunization for the infant (105).



5.10. Rationale and prudent use of antibiotics

Antimicrobial resistance is one of the greatest public health challenges of our time since few treatment options exist for people infected with drug-resistant bacteria. Whereas antibiotics may be lifesavers, they can also be associate with unnecessary adverse events and contribute to the occurrence of antimicrobial resistance.

Animal studies suggest a potential role of the microbiome composition in modulating responses to vaccines (37). A recent retrospective study provided evidence that young children to 24 months of age who were prescribed antibiotics, had a higher frequency of vaccine-induced antibody titers below the levels of protection compared with children with no antibiotic prescriptions. Furthermore, investigators observed a dose-effect between total antibiotic exposure and lower antibody titers. Antibiotic treatment in early life might modify gut microbiome, alter immune responses, and affect vaccine effect (38). These provocative observations clearly deserve future prospective studies as their findings could have major repercussions for immunization programs (39).

Smart use of antibiotics is a key part of best care. Prescribing antibiotics only when needed helps fight antibiotic resistance, and ensures that these life-saving drugs, will be available for future generations (106).




6. Conclusions

LAC still faces immense challenges to overcome the barriers that negatively impact the early and healthy development of children during the first 1,000 days of life. Infectious diseases are a relevant cause of morbidity, associated with significant maternal and infant mortality in the region. Health policy makers from health organization that generate influence in Latin American governments need to be aware and plan strategies within health policies directed to reduce maternal and infant death.

The ten strategies presented by the Advisory Group of SLIPE focus on the current gaps and obstacles identified in the region that negatively affect this vital phase of life. Feasible strategies are provided gradually overcome these barriers. However, to carry out these recommendations, countries of the region need proper planification to accomplish these measures. Suitable venues to facilitate implementation of specific plans, needs to be part of a comprehensive program to optimize attention during this critical period of child's development.
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Comments
Pregnancy increases the risk of severe influenza. Influenza immunization protects the mother, and the
newborn baby during the first few months after birth. Clinical trial data and observational studies
show no increased risk of congenital defects or adverse effects to the fetuses of women who received
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Recommended as a single dose between the mid
second trimester and early third trimester of each
pregnancy (ideally from week 20 to 32)

Vaccination during pregnancy reduces the risk of pertussis in pregnant women and their young
infants by about 90%. Available data show no evidence of increased risk of adverse pregnancy
outcomes related to pertussis vaccination during pregnancy.

Td is also recommended to prevent maternal neonatal tetanus (MNT).

COVID-19

Recommended for all pregnant women at any
stage of pregnancy

Pregnant women are more likely to be hospitalized and die from severe COVID-19, and the disease
puts them at greater risk for preterm birth.

Vaccine induce protective specific antibody titers both in the mother and in the newborns
immediately after birth—a critical time when children are vulnerable to severe COVID-19 disease but
are too young to be vaccinated, according to the researchers
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