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Abstract

Neglected tropical diseases (NTDs) comprise a diverse group of infections diseases caused by bacteria, viruses, and parasites that
predominantly affect impoverished populations in tropical and subtropical regions. Despite their significant impact on public health,
NTDs have historically received less attention from both researchers and healthcare systems. Effective management of NTDs requires
a coordinated, multidisciplinary approach that integrates pharmacy interventions and laboratory diagnostics. A diverse team of
professionals—pharmacists, pharmacy technicians, epidemiological monitoring technicians, laboratory technicians, and phlebotomists—
play critical roles in the control, treatment, and prevention of these diseases. Pharmacists contribute to patient care through medication
dispensing, adherence monitoring, and pharmacovigilance, while pharmacy technicians assist with drug distribution and inventory
management. Epidemiological monitoring technicians track disease trends, inform surveillance programs, and aid in the response fo
outbreaks. Laboratory technicians and phlebotomists provide the diagnostic foundation necessary for confirming infections and
determining the appropriate treatment regimens. This review article examines the role of each healthcare professional in the epideniology
of NTDs, explores their collaboration in the control of these diseases, and highlights the challenges and opportunities in improving their
impact on global health.
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Introduction

Neglected tropical diseases (NTDs) are a group of infectious diseases that predominantly affect populations
in low-income, tropical, and subtropical regions. These diseases include, but are not limited to,
schistosomiasis, lymphatic filariasis, leishmaniasis, Chagas disease, and soil-transmitted helminthiasis.
NTDs are caused by a variety of pathogens, such as parasites, bacteria, and viruses, and disproportionately
affect vulnerable populations, often leading to chronic morbidity, disability, and death. According to the
World Health Organization (WHO), more than one billion people are affected by NTDs globally. Despite
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resources, diagnostic facilities, and effective treatments in endemic regions (1).

Given the complexity of managing NTDs, an integrated approach that combines pharmacy interventions
and laboratory diagnostics is essential to improving healthcare outcomes. The involvement of various
healthcare professionals—pharmacists, pharmacy technicians, laboratory technicians, phlebotomists, and
epidemiological monitoring technicians—helps to bridge the gaps in diagnosis, treatment, and disease
surveillance. Pharmacy interventions focus on improving medication adherence, promoting rational use of
drugs, and managing drug resistance, while laboratory diagnostics play a pivotal role in the eatly detection
of infections, monitoring treatment efficacy, and tracking disease outbreaks. This review aims to examine
the critical roles of pharmacy-based interventions and laboratory diagnostics in the epidemiology of NTDs
and explore how interdisciplinary collaboration can strengthen the global response to these diseases (2).

Epidemiology of Neglected Tropical Infections Diseases

The epidemiology of neglected tropical diseases (NTDs) is complex and influenced by a range of factors,
including environmental, social, economic, and political elements. NTDs disproportionately affect
populations in tropical and subtropical regions, often in rural or marginalized communities with limited
access to healthcare services. Understanding the epidemiology of NTDs is critical to developing targeted
strategies for prevention, treatment, and control. This section explores the key aspects of NTD
epidemiology, including transmission dynamics, risk factors, surveillance, and disease burden (3).

Transmission Dynamics and Environmental Factors

NTDs are transmitted through a variety of routes, including vector-borne transmission (e.g., mosquitoes,
flies, and ticks), soil contamination, direct human-to-human contact, and ingestion of contaminated water
or food. The transmission dynamics of these diseases are influenced by environmental factors such as
climate, topography, and sanitation conditions, which can either facilitate or inhibit disease spread (2).

Vector-Borne Diseases: Many NTDs, such as malaria, lymphatic filariasis, and dengue fever, are transmitted
by vectors. For example, malaria is transmitted by Anopheles mosquitoes, while lymphatic filariasis is spread
by mosquitoes such as Culex and Aedes. Changes in climate patterns, including temperature and rainfall,
directly impact the abundance and distribution of vector populations. Warmer temperatures can lead to
faster mosquito breeding cycles and expanded geographic areas where vectors can survive and transmit
diseases. Deforestation and urbanization can also contribute to shifts in vector habitats, increasing the risk
of transmission in previously unaffected areas (4).

Soil-Transmitted Helminths (STH): Soil-transmitted helminths, such as hookworm, roundworm, and
whipworm, are transmitted through contaminated soil. Poor sanitation, lack of proper hygiene, and
inadequate waste disposal systems are significant risk factors for the transmission of these helminths. In
areas where open defecation is common or where water supplies are contaminated, these parasites can

spread rapidly (5).

Waterborne Diseases: Schistosomiasis and other waterborne NTDs are transmitted when humans come
into contact with contaminated freshwater sources that harbor infective larvae. The presence of
intermediate host snails, which are required for the transmission of schistosomiasis, is influenced by water
quality, temperature, and human activities, such as irrigation or fishing (2).

Risk Factors for NTDs

Various factors contribute to the susceptibility of individuals and communities to NTDs. Some of the key
risk factors include: (6).

13328


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6242

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 13327— 13334

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

Poverty and Malnutrition: People living in poverty are more likely to be affected by NTDs due to poor
living conditions, inadequate access to healthcare, limited education, and poor nutrition. Malnutrition can
weaken the immune system, making individuals more vulnerable to infection and contributing to the
chronicity of certain NTDs (6).

Poor Sanitation and Hygiene: Inadequate sanitation and hygiene practices are major contributors to the
spread of NTDs, particulatly soil-transmitted helminths and waterborne diseases. Lack of access to clean
drinking water and safe sanitation facilities increases the risk of transmission (7).

Migration and Urbanization: Migration patterns, whether due to economic opportunities, conflict, or
climate change, can bring people into new areas where they may be exposed to different vectors or
pathogens. Urbanization can also alter the environment in ways that favor the spread of NTDs. For
instance, the construction of new roads, dams, or reservoirs can create new breeding sites for disease vectors

©)-

Climate Change and Environmental Degradation: As the global climate changes, many NTDs may shift
their geographic distribution. For example, rising temperatures and changing precipitation patterns can alter
the distribution of mosquitoes that transmit diseases like malaria and dengue. Similatly, deforestation and
agricultural practices can impact the habitats of intermediate hosts for diseases like schistosomiasis (6).

Epidemiological Surveillance of NTDs

Epidemiological surveillance plays a vital role in understanding the spread and burden of NTDs, guiding
interventions, and ensuring that control measures are effective. Surveillance efforts focus on both active
surveillance and passive surveillance systems: (8).

Active Surveillance: Involves proactive efforts to gather data on disease prevalence and incidence. This
often includes field surveys, household visits, and school-based screening programs. Active surveillance is
essential in remote or rural regions where healthcare infrastructure may be lacking and where individuals
may not seek medical help until they develop more severe symptoms (1).

Passive Surveillance: Relies on healthcare facilities to report cases of NTDs as they occur. Passive
surveillance systems typically involve routine data collection from hospitals, clinics, and community health
workers. While passive surveillance is less resource-intensive than active surveillance, it may suffer from
underreporting and misdiagnosis, particularly in areas with low diagnostic capacity (6).

Integrated Disease Surveillance and Response (IDSR): IDSR is a strategy used by many countries to
strengthen epidemiological surveillance for infectious diseases, including NTDs. It involves the integration
of data from different health programs, such as immunization, malaria control, and NTD management.
This integrated approach improves the efficiency of resource use, facilitates timely responses to outbreaks,
and provides a more comprehensive understanding of disease trends (8).

Disease Burden and Impact

The burden of NTDs is significant but often underestimated, especially when compared to other infectious
diseases like HIV/AIDS, tuberculosis, or malaria. NTDs primarily cause chronic illness, disability, and
economic hardship, which often leads to stigmatization and social exclusion. The Global Burden of Disease
(GBD) study and other health metrics show that the burden of NTDs, as measured by disability-adjusted
life years (DALYS), is comparable to or exceeds that of other infectious diseases in some regions (9).

Economic Burden: NTDs contribute to the loss of productivity due to illness and disability, as well as to
the cost of healthcare interventions and treatment. Communities affected by NTDs often experience a cycle
of poverty, as the economic impact of chronic illness reduces the ability to work or attend school, leading
to further impoverishment (10).
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For example, lymphatic filariasis can cause severe swelling of the limbs (elephantiasis), leading to social
isolation and discrimination. Similarly, individuals with visible signs of NTDs like leprosy or Buruli ulcer
may be marginalized or stigmatized, preventing them from participating fully in social and economic life

©)-
Adpances in NTD Epidemiology

Recent advancements in NTD epidemiology have provided more tools to improve disease surveillance,
diagnosis, and control: (11).

Molecular Epidemiology: Advances in molecular techniques, such as PCR and next-generation sequencing,
have allowed for more precise identification of pathogens and the monitoring of genetic diversity and drug
resistance patterns. These technologies are particularly useful in detecting and tracking the spread of NTDs
in real-time (12).

Geographic Information Systems (GIS): GIS technology is increasingly used to map the distribution of
NTDs and to predict areas of risk. By combining geographic data with environmental and socio-economic
factors, GIS can help identify high-risk areas and guide targeted interventions, such as the distribution of
preventive treatments (13).

Point-of-Care Diagnostics: The development of rapid diagnostic tests (RDTs) for NTDs, such as malaria
and schistosomiasis, has revolutionized epidemiological surveillance. These tests allow for the rapid
diagnosis of infections, even in remote areas, without the need for sophisticated laboratory equipment (11).

Role of Pharmacists in the Management of Neglected Tropical Diseases

Pharmacists are key healthcare providers who play a crucial role in ensuring the safe and effective use of
medications for the treatment and prevention of NTDs. Their contributions span various aspects of NTD
management, including: (14).

Medication Dispensing and Adberence Monitoring

Pharmacists are responsible for dispensing medications such as anthelmintics, antimalarials, antiparasitics,
and antibiotics for the treatment of NTDs. In addition to dispensing, pharmacists provide essential
counseling to patients, explaining the correct administration of drugs, potential side effects, and the
importance of completing the full course of treatment. Ensuring medication adherence is critical for
successful outcomes, particularly in the case of long-term treatments, where patient compliance may be
challenging. Pharmacists can implement strategies such as pill counting, blister packaging, and follow-up
calls to improve adherence and reduce the risk of drug resistance (14).

Pharmacovigilance and Drug Safety Monitoring

Pharmacists play an essential role in pharmacovigilance, monitoring for adverse drug reactions (ADRs) and
reporting them to relevant health authorities. Many medications used for NTDs have potential toxicities,
and continuous monitoring of patient safety is vital to ensure that treatments do not lead to harm. By
collecting and analyzing ADR data, pharmacists contribute to refining drug safety profiles and improving
the overall effectiveness of treatments (15).

Antimicrobial Stewardship and Rational Drug Use

One of the significant concerns in NTD treatment is antimicrobial resistance (AMR), which can complicate
the treatment of diseases such as malaria, leishmaniasis, and schistosomiasis. Pharmacists ate instrumental
in antimicrobial stewardship programs, promoting the rational use of antibiotics and antiparasitic drugs. By
educating healthcare providers and patients on the importance of using the right medications at the correct
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dosages, pharmacists can help reduce the development of resistance. Pharmacists also work closely with
healthcare providers to select the most effective and safe therapeutic options based on resistance patterns
in specific regions (16).

Community-Based Interventions and Health Education

Pharmacists are well-placed to engage with communities through education campaigns on the prevention
of N'TDs, such as vector control measures, sanitation practices, and the importance of using preventive
medications (e.g., mass drug administration (MDA)). In many areas with a high burden of NTDs,
pharmacists can collaborate with local healthcare organizations to conduct outreach services, distribute
medications, and ensure proper drug use. They can also provide information about the eatly signs and
symptoms of NTDs, helping to reduce delays in diagnosis and treatment (17).

Role of Pharmacy Technicians in NTD Control

Pharmacy technicians are essential members of the healthcare team who support pharmacists in providing
pharmaceutical care. Their roles include: (16).

Medication Preparation and Dispensing: Pharmacy technicians assist in preparing and dispensing
medications according to prescriptions. They ensure the proper labeling and packaging of medications,
making sure they are ready for distribution (18).

Inventory Management: Pharmacy technicians are responsible for managing the pharmaceutical inventory,
ensuring that sufficient supplies of medications are available for NTD treatment. This includes tracking
medication expiration dates, ordering new stock, and minimizing waste (106).

Supporting Patient Counseling: While pharmacy technicians do not directly provide counseling, they play a
critical role in reinforcing the information provided by pharmacists, ensuring that patients understand their
treatment regimens (19).

Providing Support in Community-Based Services: Pharmacy technicians support community outreach
programs by organizing medication distribution, ensuring the correct dosage forms are available, and
monitoring the administration process (20).

Role of Epidemiological Monitoring Technicians in NTDs

Epidemiological monitoring technicians are crucial for tracking disease prevalence and outbreaks, making
them an integral part of NTD surveillance and response efforts. Their key responsibilities include: (21).

Data Collection and Surveillance: Epidemiological monitoring technicians gather data on the prevalence,
incidence, and distribution of N'TDs within populations. This information is used to identify at-risk groups
and monitor changes in disease patterns over time (22).

Conducting Field Investigations: These technicians are often involved in field investigations to assess the
spread of NTDs during outbreaks. They work in collaboration with public health authorities and
community health workers to identify high-risk areas, monitor disease transmission, and implement control
measures (21).

Disease Trend Analysis and Reporting: Monitoring technicians analyze data to track trends, identify
emerging NTDs, and inform public health interventions. Their work helps inform decisions on mass drug

administration (MDA), vector control, and other public health measures (23).

Collaboration with Laboratory and Pharmacy Teams: Epidemiological monitoring technicians work closely
with laboratory technicians to validate diagnostic results and assess the impact of interventions. They also

13331


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6242

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 13327— 13334

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

populations (24).
Role of Laboratory Technicians in NTD Diagnostics

Laboratory technicians play a pivotal role in the diagnosis of NTDs by conducting various diagnostic tests
that help confirm infections and guide treatment decisions. Their key responsibilities include: (25).

Diagnostic Testing for NTDs

Microscopy and Parasitological Tests: Laboratory technicians use microscopy to examine blood, tissue, or
stool samples to identify parasites such as Plasmodium (malaria), Trypanosoma (sleeping sickness), and
Schistosoma (schistosomiasis). (25).

Molecular Diagnostics: Techniques like polymerase chain reaction (PCR) and loop-mediated isothermal
amplification (LAMP) are employed to detect the genetic material of pathogens, providing sensitive and
specific diagnoses (20).

Serological Testing: Laboratory technicians perform enzyme-linked immunosorbent assays (ELISA) and
Western blotting to detect antibodies or antigens specific to NTD pathogens, such as those found in Chagas
disease or leishmaniasis (27).

Monitoring Treatment Efficacy

Laboratory technicians also monitor the effectiveness of treatments by measuring changes in parasitemia
or antibody levels. This helps healthcare providers determine whether the prescribed medications are
working or if treatment adjustments are necessary (25).

Role of Phlebotomists in NTD Detection and Monitoring

Phlebotomists are responsible for collecting blood samples from patients, which are essential for the
diagnosis and monitoring of NTDs. Their roles include: (28).

Collection of Blood Samples: Phlebotomists ensure that blood samples are propetly collected, labeled, and
handled to avoid contamination or degradation. These samples ate critical for laboratory diagnostic testing,
particularly for blood-borne NTDs such as malaria, Chagas disease, and human African trypanosomiasis
(28).

Support for Surveillance Programs: Phlebotomists play an integral role in disease surveillance by collecting
samples during public health surveys and outbreaks, contributing to epidemiological data (28).

Challenges and Opportunities in Pharmacy and Laboratory Interventions for NTDs
Challenges

Limited Access to Diagnostic Tools: In many endemic regions, diagnostic facilities are limited, hindering
eatly detection and timely treatment.

Drug Resistance and Safety Concerns: Resistance to treatments, particulatly in parasitic infections,
complicates management strategies and requires continuous monitoring,.

Resource Constraints: Low-resource settings often face challenges with insufficient healthcare
infrastructure, trained personnel, and drug availability.

13332


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6242

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 13327— 13334

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

Underreporting and Lack of Data: One of the major challenges in NTD epidemiology is the underreporting
of cases due to a lack of diagnostic resources and healthcare access. In many endemic areas, NTDs may be
misdiagnosed as other conditions, or patients may not seek treatment at all. The absence of accurate
epidemiological data makes it difficult to track the true burden of NTDs and allocate resources effectively.

Geographic and Socioeconomic Barriers: Access to diagnostic and treatment services remains a challenge
for many people living in endemic regions, especially in remote or conflict-affected areas. Geographic
isolation, poverty, lack of transportation, and inadequate healthcare infrastructure all contribute to the
underreporting and underdiagnosis of NTDs.

Emerging Threats and Re-emergence: Climate change, population movement, and drug resistance are all
contributing to the emergence of new NTDs in regions where they were previously absent. Additionally,
efforts to eliminate some NTDs have been met with setbacks, such as the resurgence of diseases like
lymphatic filariasis in areas where vector control measures were not sustained.

Opportunities

Point-of-Care Testing (POCT): The development of portable, rapid diagnostic tests can improve eatly
detection and treatment in remote areas.

Interdisciplinary Collaboration: Increased collaboration between pharmacy professionals, laboratory
technicians, and epidemiological monitoring teams can strengthen disease surveillance and improve control
efforts.

Digital Health and Telemedicine: The use of digital tools for remote diagnostics and patient management
can improve healthcare access in underserved regions.

Conclusion

The epidemiology of neglected tropical diseases is shaped by a variety of complex, interconnected factors,
including environmental conditions, socioeconomic determinants, and healthcare access. Effective
surveillance, monitoring, and control require a comprehensive approach that involves the integration of
laboratory diagnostics, pharmacy interventions, and the expertise of healthcare professionals at the
community level. Addressing the challenges of underreporting, geographic isolation, and resoutrce
limitations will be essential for improving the global response to NTDs. Through continued research,
innovative diagnostic techniques, and better coordination of public health efforts, it is possible to reduce
the burden of NTDs and improve the health and well-being of affected populations.

The effective management of neglected tropical diseases (NTDs) depends on the coordinated efforts of
pharmacy professionals, laboratory technicians, phlebotomists, and epidemiological monitoring
technicians. Their roles are intertwined in ensuring that patients receive accurate diagnoses, effective
treatments, and timely interventions. Addressing the challenges faced by these healthcare workers,
particularly in resource-limited settings, and leveraging emerging innovations such as point-of-care
diagnostics, telemedicine, and integrated surveillance systems will significantly enhance the global fight
against NTDs. Through these collective efforts, we can hope to make meaningful strides in reducing the

burden of N'TDs wotrldwide.

References

Feasey, N., Wansbrough-Jones, M., Mabey, D. C., & Solomon, A. W. (2010). Neglected tropical diseases. British medical
bulletin, 93(1), 179-200.

Mitra, A. K., & Mawson, A. R. (2017). Neglected tropical diseases: epidemiology and global burden. Tropical medicine and
infectious disease, 2(3), 36.

Hotez, P.J., & Kamath, A. (2009). Neglected tropical diseases in sub-Saharan Africa: review of their prevalence, distribution,
and disease burden. PLoS neglected tropical diseases, 3(8), e412.

13333


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6242

Journal of Ecohumanism

2024

Volume: 3, No: 8, pp. 13327— 13334

ISSN: 2752-6798 (Print) | ISSN 2752-6801 (Online)

https: ecohumam%mco uk/joe ecohumamsm

Lindoso, J. A. L., & Lindoso, A. A. B. (2009). Neglected tropical diseases in Brazil. Revista do Imtltuto de Medlcma Troplcal
de Sao Paulo, 51, 247-253.

Fenwick, A. (2012). The global burden of neglected tropical diseases. Public health, 126(3), 233-236.

Molyneux, D. H., Savioli, L., & Engels, D. (2017). Neglected tropical diseases: progress towards addressing the chronic
pandemic. The Lancet, 389(10066), 312-325.

World Health Organization. (2015). Investing to overcome the global impact of neglected tropical diseases: third WHO
report on neglected tropical diseases 2015 (Vol. 8). World Health Organization.

LaBeaud, A. D. (2008). Why arboviruses can be neglected tropical diseases. PLoS neglected tropical diseases, 2(6), e247.

Malecela, M. N., & Ducker, C. (2021). A road map for neglected tropical diseases 2021-2030. Transactions of the Royal
Society of Tropical Medicine and Hygiene, 115(2), 121-123.

Hamill, L. C,, Haslam, D., Abrahamsson, S., Hill, B., Dixon, R., Burgess, H., ... & Downs, P. (2019). People are neglected, not
diseases: the relationship between disability and neglected tropical diseases. Transactions of The Royal Society of
Tropical Medicine and Hygiene, 113(12), 829-834.

Kuper, H. (2019). Neglected tropical diseases and disability—what is the link?. Transactions of The Royal Society of Tropical
Medicine and Hygiene, 113(12), 839-844..

Lenk, E. J,, Redekop, W. K., Luyendijk, M., Rijnsburger, A.J., & Severens, J. L. (2016). Productivity loss related to neglected
tropical diseases eligible for preventive chemotherapy: a systematic literature review. PLoS neglected tropical
diseases, 10(2), €0004397.

Kirigia, J. M., & Kubai, P. K. (2023). Monetary Value of Disability-Adjusted Life Years and Potential Productivity Losses
Associated With Neglected Tropical Diseases in the East African Community. Research and Reports in Tropical
Medicine, 35-47.

King, C. H., & Bertino, A. M. (2008). Asymmetries of poverty: why global burden of disease valuations underestimate the
burden of neglected tropical diseases. PLoS Neglected Tropical Diseases, 2(3), e209.

Hadi, M. A, Neoh, C. F., Zin, R. M,, Elrggal, M. E., & Cheema, E. (2017). Pharmacovigilance: pharmacists’ perspective on
spontaneous adverse drug reaction reporting. Integrated Pharmacy Research and Practice, 91-98.

Maity, T., Pahari, N., Bera, K., & Ganguli, S. (2013). A literature review on current tropical diseases and the role of
Pharmacist in public health with special reference to tropical diseases. BioMedRx, 1, 4-10.

Reddy, M., Gill, S. S,, Kalkar, S. R., Wu, W., Anderson, P.J., & Rochon, P. A. (2007). Oral drug therapy for multiple neglected
tropical diseases: a systematic review. Jama, 298(16), 1911-1924.

Eghan, K., & Daniel, G. (2011). Rapid Assessment of the NTD Pharmaceutical Management System in Cameroon. Submitted
to the US Agency for International Development by the Strengthening Pharmaceutical Systems (SPS) Program.
Arlington, VA: Management Sciences for Health.

Villacorta Linaza, R., Garner, T., & Genovezos, C. (2021). Building supply chain capacity for neglected tropical diseases:
experience from the Ascend West and Central Africa programme. Transactions of the Royal Society of Tropical
Medicine and Hygiene, 115(8), 841-846.

Zekovi¢, M., Krajnovi¢, D., Nikoli¢, M., Stojkovi¢, T., Gurinovi¢, M., & Glibeti¢, M. (2018). KISELINOM: ZNANJA,
STAVOVI I SAVETODAVNA PRAKSA FARMACEUTA I FARMACEUTSKIH TEHNICARA U SRBUI
PERICONCEPTIONAL FOLIC ACID SUPPLEMENTATION: KNOWLEDGE, ATTITUDES AND
COUNSELLING PRACTICE OF SERBIAN PHARMACISTS AND PHARMACY TECHNICIANS.

Taylor, E. M. (2020). NTD diagnostics for disease elimination: a review. Diagnostics, 10(6), 375.

Tambo, E., Ai, L., Zhou, X, Chen, J. H., Hu, W, Bergquist, R., ... & Zhou, X. N. (2014). Surveillance-response systems: the
key to elimination of tropical diseases. Infectious diseases of poverty, 3, 1-11.

Oyeyemi, O. T., Ogundahunsi, O., Schunk, M., Fatem, R. G., & Shollenberger, L. M. (2024). Neglected tropical disease
(NTD) diagnostics: current development and operations to advance control. Pathogens and Global Health, 118(1),
1-24.

Becker, S. L. (2021). Diagnosis and Treatment of Neglected Tropical Diseases in Europe: Laboratory Infrastructure,
Diagnostic Techniques, Disease Notification, and Surveillance Systems. Neglected Tropical Diseases-Europe and
Central Asia, 157-183.

Taylor, E. M. (2020). NTD diagnostics for disease elimination: a review. Diagnostics, 10(6), 375.

Al-Worafi, Y. M. (2024). Patient Care Related Issues in the Developing Countries: Laboratory Tests and its Interpretation.

Bharadwaj, M., Bengtson, M., Golverdingen, M., Waling, L., & Dekker, C. (2021). Diagnosing point-of-care diagnostics for
neglected tropical diseases. PLoS neglected tropical diseases, 15(6), €0009405.

Sikombe, K., Hantuba, C., Musukuma, K., Sharma, A., Padian, N., Holmes, C., ... & Geng, E. (2019). Accurate dried blood
spots collection in the community using non-medically trained personnel could support scaling up routine viral
load testing in resource limited settings. PloS one, 14(10), €0223573.

13334


https://ecohumanism.co.uk/joe/ecohumanism
https://doi.org/10.62754/joe.v3i8.6242

