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Venezuela is in the midst of a humanitarian crisis with a dangerous cocktail of hyperinflation, violence, minimal local food production, and policies that impact the nutrition for millions of Venezuelans. Independent data suggests that most Venezuelans are food insecure, with alarming rates of acute and chronic malnutrition, especially among children. A re-emergence of poverty-related intestinal parasitoses and anemia has aggravated their health. With little to no response from public authorities, Venezuela is now the lowest-ranked country in the world in deworming coverage. Modest independent and private epidemiological studies suggest prevalence rates as high as 60% in some regions. This article reviews public health policies regarding malnutrition and intestinal parasitoses and aims to provide a rational approach based on international recommendations for countries in crisis.
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INTRODUCTION

Venezuela's humanitarian emergency demands a multi-sector approach aimed at reducing parasite-induced malnutrition. Over the last decade, Venezuela has transitioned from being one of the richest oil-producing countries in the world to becoming a crisis-hit nation amid a deep socioeconomic collapse. This complex situation primarily reflects three phenomena: (a) inadequate economic measures that have led to hyperinflation and increased poverty; (b) a spike in violence, sociopolitical turmoil, and massive migration; (c) and the decay of the public health care system.

The Venezuelan crisis has caused multidimensional impoverishment of most of its population, with a steady decay in education, quality of life, and employment rates that affect nearly 65% of Venezuelans (Encuesta Nacional de Condiciones de Vida, 2020). Hyperinflation has impacted food security and access to utilities (water, electricity, gas) for at least three-quarters of the population; in actuality, this rough estimate may be much higher given the political restrictions imposed by the national government on research concerning these topics (World Food Program, 2019).

Currently, Venezuelan public healthcare is practically non-existent as most facilities have critical shortages of medicines, equipment, supplies, and qualified medical staff. Furthermore, the majority of epidemiological surveillance and control programs have been abandoned, resulting in an unprecedented spike in vaccine-preventable and vector-borne diseases that, fueled by massive migration, have created the largest disease exodus of modern times (Grillet et al., 2019; Paniz-Mondolfi et al., 2019a). Intestinal parasitoses have also reached epidemic proportions among Venezuelans since these agents have an infectious life cycle that is propelled by poor water, sanitation, and hygiene (WASH) status. The arrival of SARS-CoV-2 has aggravated the situation as the remaining, already-limited resources have been diverted (or redistributed or rerouted) to try to lower the impact of Coronavirus Disease 2019 (COVID-19).

We aim to summarize the effects that poverty, malnutrition, and intestinal parasitoses exert on the most vulnerable populations in Venezuela: children and indigenous peoples. We also examine current policies and recommend measures to address these issues.



POLICY OPTIONS AND IMPLICATIONS


Malnutrition

In 2019, The World Food Program (WFP) reported that 2.3 million (7.9%) Venezuelans were severely food insecure, mainly in Zulia, Falcon, Delta Amacuro, and Amazonas states (World Food Program, 2019). Between December 2019 and March 2020, child malnutrition rates increased to 26% (Caritas Venezuela, 2020). General undernutrition rates skyrocketed to 21.2% by 2018, while the prevalence of stunted growth among children reached 13.4% in 2012 (FAO et al., 2019).

The prevalence of severe acute and chronic malnutrition exceeds critical thresholds in many states with a heavy presence of Amerindian peoples, including the states of Zulia, Amazonas, and Delta Amacuro (Table 1). In the last decades, indigenous peoples have disproportionally suffered as a consequence of the ongoing national crisis, particularly in isolated areas where access to healthcare facilities is most challenging (Paniz-Mondolfi et al., 2019b). In these areas, the already low healthcare coverage reaches critical rates (Gómez et al., 2019). Previous studies report that 45.5% of health centers that treat Indigenous Peoples lack adequate medical personnel and 22.7% have non-medical personnel providing medical care (Gómez et al., 2019).


Table 1. Malnutrition prevalence studies in Venezuela between 2005 and 2020.
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The arrival of the SARS-CoV-2 pandemic deeply worsened the Venezuelan food crisis by increasing prices and reducing food availability for the general population. In border regions, the situation has been complicated by containment measures resulting in the closure of food centers managed by international agencies that supported Venezuelans in extreme poverty (González, 2020). Furthermore, the humanitarian corridor through the Colombian-Venezuelan border became bottlenecked. Illegal transit coupled with insufficient food and medical care are common in this region, which has witnessed an increase in violence as armed groups are constantly fighting to take control over the zone (Collins, 2020).

There is a similar scenario in the south, where poverty and marginalization have forced a massive exodus of Warao Amerindians in precarious nutritional status to Brazil. In an attempt to address cultural and linguistic barriers that hinder the social adaptation of Indigenous Venezuelan migrants, public health authorities in Brazil have created humanitarian shelters just for this group (Prengaman, 2018).

Hunger, malnutrition, and obesity, are just some of the challenges Venezuela faces. Linear growth in children is a good marker to identify inequalities in human development and a sensitive indicator for the health and well-being of populations (Orellana et al., 2019). Early nutritional disturbances result in adverse effects for individuals in their adult lives and can also be transmitted to future generations. Studies carried out in Yanomami communities confirm the intergenerational transmission of low maternal height as a consequence of the most severe nutritional deficits (Orellana et al., 2019).



Intestinal Parasitoses

Public authorities in Venezuela have severely curtailed epidemiological surveillance activities, and the lack of equipment and reagents have hampered efficient diagnosis and reporting of nutritional status and infectious diseases. Due to the abandonment of most epidemiological programs, current data for the prevalence of intestinal parasitoses and the attributable morbidity is scarce and may be underestimated. Cross-sectional studies that used combined microscopy and PCR methods have reported prevalence rates of over 65% in rural communities (Incani et al., 2017). Others have pointed at Blastocystis spp, Giardia intestinalis and Entamoeba coli, Trichuris trichiura, and Ascaris lumbricoides as the most common agents (Table 2) (Hagel et al., 2001; Nastasi-Miranda, 2015; Orozco et al., 2019). Intensity of infection (measured as eggs/larvae per gram of feces) has also been reported in some Venezuelan communities with a tendency toward light-to-moderate parasite loads (Incani et al., 2020). Prevalence and intensity of infection are not necessarily related as they may share some—but not all—risk factors in an agent-specific fashion (Incani et al., 2020).


Table 2. Parasitoses prevalence studies in Venezuela between 2001 and 2018.
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Intestinal parasitoses have become a persistent public health issue in Venezuela, remaining at high or unacceptable levels for the last 30 years (Chacín de Bonilla, 1990). Neighboring countries such as Colombia and Brazil have reported prevalence rates of 25.5 and 33.4% respectively, while Venezuela displayed a larger prevalence of 39.4% (Chammartin et al., 2013). Reports from indigenous populations have also shown elevated occurrence for several intestinal protozoa and helminths (Devera et al., 2005; Gastiaburu, 2019), with predominance toward polyparasitism in children from certain communities (Acurero-Yamarte et al., 2016; Gastiaburu, 2019).

The long-term effects of intestinal parasitoses on the general population—and especially on children—are considerable: anthropometric alterations, malnutrition, physical growth and mental impairment, anemia, and reduced community productivity (Crompton and Nesheim, 2002; Nastasi-Miranda, 2015). In poor urban and rural communities, intestinal parasitoses are related to overcrowding, inadequate hygiene, and precarious housing materials. Additional spatial clustering of “wormy houses” with individuals with high prevalence and intensity of helminth infection represent local hotspots for community transmission that should be heavily targeted in mass deworming strategies (Incani et al., 2020).

Chronic parasitoses may also elicit immunomodulatory effects on human hosts, which have been described in Amerindian peoples. Reports from Warao communities show Th2-skewed cytokine profiles that may facilitate Mycobacterium tuberculosis infection in patients with Ascaris lumbricoides (Verhagen et al., 2012). Other studies suggest that this cytokine shift could provide protection against other gastrointestinal agents such as Helicobacter pylori (Fuenmayor-Boscán et al., 2016) and modulate immunological responses in allergic or inflammatory processes (Gazzinelli-Guimaraes and Nutman, 2018).

Recently, the Pan-American Health Organization declared Venezuela the country with the lowest mass deworming coverage (Ault et al., 2011). Mass deworming is a technique recommended by WHO to improve children's health (World Health Organization, 2017) by drastically reducing the prevalence of parasites and slowly improving nutrition in low-income communities.

The cost of mass deworming is mitigated in part by the donation of classic deworming drugs such as albendazole/mebendazole by their pharmaceutical manufacturers including Merck, Johnson & Johnson, and GlaxoSmithKline. Emerging strategies, such as the massive use of oral ivermectin could potentially help tackle intestinal parasites, as well as other hyper-prevalent neglected tropical diseases (NTDs) such as river blindness, malaria, Chagas disease, and the Leishmaniases (Perez-Garcia et al., 2020).



Integrated WASH and NTD Strategy

The provision of safe water, sanitation, and hygiene (WASH) is one of the five key intervention methods within WHO's global roadmap for the elimination of NTDs (World Health Organization, 2020). Yet, the WASH component of this strategy and its potential role in reducing NTDs has received little to no attention globally. In Venezuela, this strategy is non-existent.

First, the collaboration helps to develop a large-scale needs assessment that can collect data needed for investment opportunities from the humanitarian sector. Water pollution and the interruption of water services across Venezuela have intensified in the past decade, and there is little documentation of its severity and impact, particularly toward the most vulnerable indigenous groups. Reports from local NGOs indicate that at least 82% of Venezuelans have very sporadic water access and the quality is far below WHO standards (CEPAZ, 2018). The risks of parasitic infections posed by poor water quality can be more threatening to a population already weakened by shortages of food and health services. Open defecation is also prevalent in many regions across the country, and about 70% of the wastewater volume produced in the country is not collected or treated (CEPAZ, 2018).

Second, the collaboration promotes joint planning and implementation of activities in a country where multisector action is needed to simultaneously control several NTDs (Perez-Garcia et al., 2020). Rapid reinfection after massive deworming can occur when poor hygiene practices exist and the environment is still contaminated with parasites at infective stages. Having access to safe water, sanitation facilities, and improved hygiene can enhance the effectiveness of deworming campaigns. The WASH component of the strategy can plan and implement adequate access to WASH.

Third, it serves to track progress across multisectoral actions beyond the health sector. The multisectoral effort can use target indicators not only in vector control but also in transmission interruption through adequate access to WASH. For example, measuring access to safe collection and disposal of feces, access to potable water, and access to handwashing facilities.

Finally, the combined intervention can guide humanitarian response plans in education. Mass deworming together with educational WASH campaigns could effectively reduce the burden of intestinal parasitoses, by interrupting the reinfection cycle that involves contaminated soil, water, or food.




ACTIONABLE RECOMMENDATIONS

Combining WASH and NTD efforts is critical to target investments from the humanitarian sector needed for large-scale strategies to reduce parasite-induced malnutrition in Venezuela. This approach serves to create a robust collaboration platform among researchers and NGOs working to reduce the burden of parasitic infections in the country. Although international aid to Venezuela discretely increased in 2018, there is no coordinated strategy or agreement upon priorities to use these funds. An integrated WASH-NTD approach is key to create a strategy for long-term impact on communities' health and nutrition.

Achieving long-term impact requires proper diagnostics. More investment is needed to support research institutions working with nucleic acid-based methods for the detection and identification of parasitic infections. These methods provide higher sensitivity and specificity with simpler standardization of diagnostic procedures. Another advantage is that DNA samples can be stored and used for genetic characterization, posing as a valuable tool for surveys and surveillance studies that provide the basis for WASH-NTD interventions aimed at reducing parasite-induced malnutrition.

Finally, international humanitarian assistance should focus on coordinating strategies between stakeholders of multiple sectors to increase capacity in the WASH and NTD sectors. Capacity building is critical in Venezuelan research institutions, NGOs, and the private sector to search for international and technical support with scientific evidence-based proposals.



CONCLUSIONS

The humanitarian crisis in Venezuela requires a multi-sector approach aimed at reducing parasite-induced malnutrition. An integrated WASH-NTD strategy is essential to facilitate the planning, implementation, and evaluation of large-scale programs that target a reduction of the parasite burden in the most vulnerable populations of Venezuela.
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