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Abstract: With the advent of a variety of vaccines against viral infections, there are multiple viruses 

that can be prevented via vaccination. However, breakthrough infection or uncovered strains can 

still cause vaccine-preventable viral infections (VPVI). Therefore, timely diagnosis, treatment and 

surveillance of these viruses is critical to patient care and public health. Point-of-care (POC) viral 

diagnostics tools have brought significant improvements in the detection and management of VPVI. 

These cutting-edge technologies enable prompt, accurate results, enhancing patient care by 

facilitating timely treatment decisions. This review delves into the advancements in POC testing, 

including antigen/antibody detection and molecular assays, while focusing on their impact on 

diagnosis, treatment and surveillance of VPVI such as mpox, viral hepatitis, influenza, flaviviruses 

(Dengue, Zika and Yellow fever virus), and COVID-19. The role of POC tests in monitoring viral 

infection is crucial for tracking disease progression and managing outbreaks. Furthermore, the 

application of POC diagnostics has shown to be vital for public health strategies. In this review, we 

also highlight emerging POC technologies like CRISPR-based diagnostics and smartphone-

integrated POC devices, which have proven particularly beneficial in resource-limited settings. We 

underscore the importance of continued research to optimize these diagnostic tools for wider global 

use for mpox, viral hepatitis, influenza, dengue, and COVID-19, while also addressing current 

challenges related to their sensitivity, specificity, availability, efficiency, and others. 
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1. Introduction 

Vaccine-preventable viral infections (VPVIs) such as hepatitis B, mpox, dengue, and various 

respiratory viruses like influenza viruses pose serious risks to global health due to their potential for 

severe outcomes and wide transmission. For example, hepatitis B virus (HBV) can lead to chronic 

liver conditions such as cirrhosis and primary hepatocyte cancer [1]. Respiratory viruses, notably 

influenza, can cause significant respiratory distress and are capable of precipitating widespread 

epidemics. Flaviviruses, e.g., dengue fever can progress from mild symptoms to fatal hemorrhagic 

fever. The ability of these viruses to mutate contributes to their threat, as new variants may resist 
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current treatments and evade vaccine-induced immunity or antiviral therapy [2–8]. Thanks to 

vaccinology, numerous effective vaccines have been developed. HBV vaccines are widely 

administered worldwide, providing up to 95% protection and reducing the incidence of severe liver 

disease. The JYNNEOS vaccine, effective against both mpox and smallpox, is crucial for controlling 

outbreaks. For Dengue, Dengvaxia is used in endemic regions to prevent severe forms of the disease 

in those previously infected. Seasonal influenza vaccines are updated annually to match the most 

common circulating strains, crucial for protecting populations, especially the vulnerable [9]. Despite 

these advancements, breakthrough infections illustrate that no vaccine is foolproof. Factors like 

antigenic drift, waning immunity, and incomplete vaccination coverage necessitate continuous 

monitoring and updating of vaccines to maintain their efficacy against emerging strains and ensure 

public health safety [10]. 

The detection of VPVIs is crucial not only for providing diagnosis, initiating treatment and 

preventing transmission but also for monitoring the effectiveness of vaccines and the emergence of 

drug-resistant strains. Effective surveillance systems can provide early warnings of outbreaks, 

facilitate rapid public health responses, and inform necessary updates to vaccine formulations to 

combat newly emerging strains [2]. Moreover, detecting these infections helps in assessing the real-

world efficacy of vaccines post-deployment, guiding future vaccination strategies and public health 

policies. The ongoing battle against VPVIs underscores the importance of continual advancements in 

vaccine technology, robust detection methods, and comprehensive healthcare strategies to mitigate 

the impacts of these significant viral threats [1,2]. The effectiveness of detecting VPVIs can be 

significantly influenced by the methodologies employed, primarily centralized versus point-of-care 

(POC) testing. On one hand, centralized testing, typically conducted in well-equipped laboratories, 

offers comprehensive diagnostic capabilities with high throughput, which is essential for large-scale 

surveillance and detailed virological studies. However, the logistics of sample transportation and the 

time required for processing and analysis can delay the response to outbreaks [11]. On the other, POC 

testing, which involves conducting tests at or near the site of patient care, offers rapid results that are 

crucial for immediate clinical decision-making and public health interventions. POC testing 

simplifies the diagnostic process, reduces turnaround times, and is increasingly accessible in diverse 

settings, from urban hospitals to remote areas. This shift towards POC testing is transforming 

outbreak management by enabling quicker containment and more adaptive responses to the dynamic 

nature of VPVI threats [11,12]. 

POC testing plays a pivotal role in modern healthcare by enabling rapid, on-site clinical 

laboratory tests. These tests are conducted close to the patient, providing timely diagnosis and 

facilitating prompt treatment [12]. POC testing has been particularly vital in managing infectious 

diseases, where the rapid identification and differentiation of viral agents have significantly 

improved patient outcomes, case isolation, and disease prevention. The technologies developed for 

POC testing have extended their applications to manage a wide range of VPVIs, including influenza, 

hepatitis, and mpox. These tests have proven instrumental in enabling early and accurate diagnoses, 

allowing healthcare providers to prescribe appropriate treatments more efficiently. Advances in 

technology, such as miniaturizing electronic components and improving diagnostic instruments, 

have further enhanced the portability and precision of POC devices [12,13]. Additionally, POC testing 

empowers healthcare professionals to monitor chronic patients closely and adjust clinical 

management rapidly when necessary, ensuring optimal care [14]. 

Despite the advancements in POC testing for VPVIs, there remain several challenges that limit 

its broader application. Knowledge gaps in standardized protocols and various types of POC 

technologies across diverse populations and healthcare settings present significant barriers [1]. 

Technical issues, such as the sensitivity and specificity of POC assays, often vary based on the viral 

agent and patient demographics, leading to potential diagnostic inaccuracies in certain populations 

[15]. Regulatory challenges also arise, as POC tests must meet stringent quality standards and gain 

approval across different countries, which can delay their availability in emerging markets [15]. This 

review article sheds light on the current innovations, evaluates ongoing challenges, and explores 

potential future directions for enhancing the reach and efficacy of POC technologies for VPVIs. By 
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addressing these barriers, we provide a perspective on employing POC testing for more equitable 

and efficient diagnostic solutions that strengthen global health resilience. 

2. Progress in POC Technologies 

Recent advancements in POC technology have revolutionized the detection of viral infectious 

diseases, particularly viruses that are vaccine preventable. These innovations in diagnostic tools are 

expected to overcome the limitations of conventional laboratory procedures, such as slow turnaround 

times and inadequate sensitivity and specificity in responding to emerging viral outbreaks [11,12,16]. 

Technological progress has introduced innovative approaches like biosensors, clustered regularly 

interspaced short palindromic repeats (CRISPR)- CRISPR-associated proteins (Cas) and smartphone-

enabled diagnostics [17]. As shown in Figure 1, these technologies have evolved significantly over 

time. New technologies have enabled healthcare practitioners to deliver precise and rapid results at 

the point of care, greatly improving patient outcomes. Currently, molecular POC testing for viruses 

is widely used for various viral illnesses, including COVID-19, HIV, and hepatitis. With future 

advancements, such as CRISPR-based systems and the integration of smartphones with molecular 

POC devices, the future of POC testing is promising [13,17]. 

2.1. Advancements in Nucleic Acid Amplification Tests (NAATs) 

In contrast to traditional culture method, nucleic acid amplification techniques have multiple 

advantages that make is more suitable for rapid and sensitive identification of pathogens, which are 

widely used in research and clinical settings [18–23]. PCR and isothermal amplification are essential 

for virus detection in POC settings [11–13,17,24–26]. NAATs, such as loop-mediated isothermal 

amplification (LAMP) and recombinase polymerase amplification (RPA), offer significant benefits in 

POC settings [17]. These technologies eliminate the need for complex thermal cycling, as required by 

traditional PCR, allowing for faster and more portable diagnostics. LAMP, for instance, amplifies 

nucleic acids at a constant temperature [17]. However, NAATs can be susceptible to contamination, 

which may lead to false positives [11,12]. In addition, there is a need for specialized reagents that can 

increase costs and limit accessibility. Despite these challenges, innovations like CRISPR-based 

NAATs aim to improve specificity and reduce error rates, making these technologies even more 

suitable for POC settings [12,13,17]. 

 

Figure 1. Timeline of various point of care technologies. This timeline illustrates key advancements 

in POC testing technology in the past four decades. Each milestone represents a significant 

development in diagnostic tools and methods that have contributed to the increasing efficiency, 

accuracy, and accessibility of POC testing in various healthcare settings [11–13,17,24–26]. 
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2.2. Biosensors 

Biosensors represent another significant advancement in POC technology, enabling real-time 

monitoring of viral particles. Biosensors are sophisticated diagnostic devices composed of tightly 

integrated biological and physicochemical layers that work together to detect specific viral 

biomarkers, such as proteins, antigens, or nucleic acids [27,28]. These layers include a biorecognition 

element, which binds to the target biomarker, and a transducer that converts the biological interaction 

into an electrical, optical, or electrochemical signal [28]. The innovative design of these biosensors 

allows for high sensitivity and specificity in identifying pathogens. By incorporating nanomaterials 

and enabling early advanced signal amplification techniques, modern biosensors can detect minute 

quantities of viral particles and provide accurate diagnoses even where there is a low viral quantities 

present in a sample [29]. In the context of POC diagnostics, biosensors excel at providing rapid results 

in a wide range of settings. Unlike conventional laboratory testing, which requires extensive 

equipment and specialized personnel, biosensor-based POC devices are compact, portable, and user-

friendly, making them accessible for use in non-clinical environments [28,29]. This technology is 

particularly valuable in high-risk areas, such as airports, schools, and public transportation, where 

quick detection of viral infections is critical for minimizing transmission [17,27]. By identifying 

infected individuals early, biosensors not only support timely treatment but also help contain 

outbreaks by reducing the spread of infectious diseases. 

While biosensors offer high sensitivity and rapid detection for POC viral diagnostics, they also 

carry several limitations. One major drawback is their requirement of highly specific biorecognition 

elements, which are expensive and challenging to produce. Furthermore, biosensors can be prone to 

environmental interference, such as temperature fluctuations or sample impurities, which can also 

affect their accuracy [30]. Additionally, the miniaturization and integration of biosensors into user-

friendly devices still requires technical improvement, particularly for use in resource-limited settings 

[17,27,28]. 

2.3. Smartphone Based Technologies 

The other major advancement in POC technologies is the incorporation of such technology into 

smart devices. These systems use optical and electrochemical biosensing approaches to detect 

biomolecules, with smartphones interpreting test results in real time. For instance, optical biosensing 

employs a smartphone’s camera to analyze color changes in tests, while electrochemical biosensing 

relies on the smartphone to measure electrical signals from biochemical reactions [31,32]. One novel 

example of such a technology is the first successful detection of dengue virus using a smartphone-

based biosensor called Portronicx. This technology combines a wireless Potentiostat with a 

smartphone interface [33]. A Potentiostat is an electronic device that controls the voltage between 

electrodes in an electrochemical cell while measuring the resulting current, often used to study 

chemical reactions or detect specific substances in sensors [32,33]. This portable platform uses a three-

electrode setup and an Android app to dengue antigen within 20 seconds with high sensitivity. The 

system’s miniaturization offers affordability, portability, and design flexibility, showcasing strong 

potential for commercialization in mobile healthcare diagnostics [13,17,32,33]. 

One of the key advantages of these smartphone-based systems is their ability to connect to cloud 

platforms, facilitating real-time data sharing and monitoring, which is particularly valuable during 

public health emergencies [17,34]. This integration proved highly effective during the COVID-19 

pandemic, allowing widespread testing outside of clinical settings and easing the burden on 

centralized laboratories [34]. The scalability and accessibility of smartphone-integrated POC testing 

also make it a powerful tool for global health and epidemiological monitoring. By enabling remote, 

real-time data collection and analysis, these systems can track disease spread, monitor chronic 

conditions, and assess treatment outcomes across different regions, including resource-limited areas 

[32,34]. This technology offers significant benefits for public health, particularly in underserved 

populations, where access to traditional healthcare infrastructure may be limited [17,32,34]. The 

portability, affordability, and ease of use of smartphone-based diagnostics make them well suited for 

large scale usage. 
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2.4. CRISPR-Cas 

One of the most groundbreaking technologies applied to POC diagnostics is the CRISPR-Cas 

technique for virus detection. Initially developed for gene editing, CRISPR-Cas has been repurposed 

for diagnostics due to its ability to provide highly sensitive and specific detection of viral nucleic acid 

sequences [35]. CRISPR-Cas systems function by utilizing guide RNA sequences that are designed to 

bind specifically to complementary viral nucleic acid sequences [36]. When the guide RNA binds to 

its target, the various Cas enzymes create a break in the nucleic acid [35,36]. This cleavage event can 

trigger a detectable signal which is picked up by diagnostic instruments. The mechanism of the 

CRISPR-Cas system allows for a highly sensitive and specific detection of viral pathogens. CRISPR-

based diagnostic tools, such as CRISPR-Cas12 and CRISPR-Cas13, have already been successfully 

employed for the detection of viruses including SARS-CoV-2, with promising potential for 

identifying emerging viruses in the future [12,35,36]. In addition to being sensitive and specific, these 

systems are fast, cost-effective, and can be adapted to detect a wide range of pathogens [36]. 

Incorporating CRISPR technology into POC testing allows for instant results, even in settings with 

limited facilities and resources. Moreover, the capability to target a wide range of viral sequences 

makes CRISPR diagnostics valuable in the massive scope that is the fight against viral threats [35,36]. 

While CRISPR-Cas technology holds great promise for POC viral diagnostics due to its high 

specificity and sensitivity, there are several limitations that may affects its practicality. One key 

challenge is the need for precise conditions, including temperature control, to ensure optimal 

function of the Cas enzymes and guide RNAs [37]. Additionally, CRISPR diagnostics often require 

pre-amplification of target nucleic acids, which increases the complexity and time required for 

testing, requiring further development to make it more suitable for rapid, on-site diagnostics [38]. 

Furthermore, the cost of reagents and the technical expertise needed for sample preparation and 

reaction control pose barriers to widespread use in low-resource areas [36,38]. There are also 

noteworthy issues in the accuracy of the assay. There are reported cause of false positives due to off-

target effects, where the guide RNA binds to non-target sequences [36–38]. This limits their reliability 

in critical diagnostics, especially when high specificity is required, such as in distinguishing between 

closely related viral strains [37]. While innovations are underway to simplify these systems and 

improve their usability in field settings, these challenges must be addressed to realize the full 

potential of CRISPR-based POC diagnostics [35–37]. 

Advancements in POC technologies have significantly expanded the market with a variety of 

diagnostic kits designed for detecting respiratory viruses. These kits increasingly incorporate 

molecular biology techniques alongside lateral flow assays (LFA), microfluidics, and enzyme-linked 

immunosorbent assays formats (ELISA), all aimed at improving the sensitivity and efficiency of viral 

detection [16,37]. By enabling highly sensitive tests to be conducted directly at the point of care, these 

technologies ensure that patients in remote or underserved areas can receive timely diagnosis and 

treatment, reducing delays in care [12,13,16]. Multiple different types of POC assays and their 

advantages and disadvantages are highlighted in Figure 2. The chart compares the strengths and 

limitations of various POC technologies used for VPVI diagnostics. Technologies such as NAATs, 

biosensor-based assays, electrochemical assays, microfluidics, immunoassays, LFAs, and CRISPR-

based assays each offer advantages, including high sensitivity, rapid results, and portability, making 

them suitable for quick, decentralized testing [11–13,26,34]. However, they also present drawbacks, 

such as susceptibility to contamination, environmental interference, limited quantitative capabilities, 

and, in some cases, high costs [11–13,26,34,38]. While each method has unique benefits, their 

limitations must be managed to ensure effective and reliable use in various healthcare settings. 
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Figure 2. This chart compares the advantages and disadvantages of different POC technologies used 

to detect VPVIs. Each technology has unique characteristics that make it suitable for specific 

applications in clinical and field settings [11–13,26,34,39]. 

3. Impact of Viral POC Testing on Diagnosis and Treatment of VPVIs 

Generally, molecular testing can be categorized into qualitative and quantitative tests, each 

serving different purposes in diagnostics. Qualitative molecular tests are designed to detect the 

presence or absence of a specific pathogen’s genetic material, providing a simple “yes or no” result 

[40]. These tests are particularly useful for confirming the diagnosis of an infection. Quantitative 

molecular tests measure the specific amount of viral genetic material present in a sample, providing 

insight into viral load (VL). Quantitative assays are essential for monitoring the severity of an 

infection, tracking disease progression, and assessing the effectiveness of treatment, especially in 

chronic infections such as HBV or HIV [40,41]. POC has applications in both types of assays. POC 

viral tests and VL assays have revolutionized healthcare, particularly in the management of vaccine-

preventable viral diseases [12]. Including VL testing in point-of-care settings for vaccine-preventable 

infections is particularly important as it helps assess the infection’s severity, monitor treatment 

effectiveness, and guide clinical decisions [12,13,17]. By measuring the amount of virus present in a 

patient’s system, healthcare providers can quickly determine whether a vaccine or treatment is 

working effectively, or if additional interventions are needed. It also aids in identifying patients at 

higher risk of transmitting the virus, allowing for timely containment and prevention measures. VL 

testing plays a key role in personalizing patient care, ensuring that decisions are based on precise, 

real-time information about the infection’s status [12,13]. 

These tools have significantly improved diagnostic accuracy, which in turn has positively 

impacted treatment decisions and patient outcomes for various viral infections, including mpox, 

HBV, influenza, dengue, COVID-19, and enterovirus. A study by Mattila et al. involving a 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1


 7 

 

randomized clinical trial on POC testing for respiratory pathogens demonstrated a notable reduction 

in antibiotic prescriptions for children when rapid diagnostic tests were employed [42]. This is 

especially relevant in the management of vaccine-preventable viral diseases such as influenza, where 

unnecessary antibiotics are often used symptomatically when a definitive diagnosis is unavailable. 

Accurate identification of viral pathogens prevents the misuse of antibiotics, which are ineffective 

against viruses and can contribute to antibiotic resistance [12,13,42]. 

Similarly, Brendish et al. conducted a study among adults with exacerbations of airway diseases 

and found that POC testing for respiratory viruses not only reduced unnecessary antibiotic 

prescriptions but also shortened hospital stays and improved patient outcomes [43]. Thus, POC 

testing, with its rapid turnaround time and accessibility, ensures timely intervention, reduces 

antibiotic overuse, and promotes better resource utilization. This section explores how POC testing 

and VL assays have contributed to managing viral infections and improving patient care [43]. 

3.1. Mpox 

Mpox is caused by an Orthopoxvirus, MPXV, which share similarity in life cycles and 

pathogenesis with other Orthopoxviruses [44,45]. However, the recent surge in mpox cases highlights 

the critical role of POC testing in the diagnosis and management of the disease [46]. Although mpox 

is a VPVI, it remains highly contagious once contracted [44]. In such cases, rapid diagnosis becomes 

essential, particularly for immunocompromised patients [46,47]. Skin lesion swabs have emerged as 

a more sensitive and less invasive diagnostic method compared to blood or cerebrospinal fluid 

sampling, offering a faster and more accessible means of detecting the virus [46]. Additionally, 

detection of mpox-causing virus, MPXV, from these skin samples provide valuable insights into the 

severity of the infection, aiding in tailoring treatment approaches [46]. POC mpox testing also allows 

for early identification of severe cases, enabling timely interventions and supporting vaccination 

campaigns for at-risk populations [12,46,47]. 

POC testing becomes particularly important in the light of development of the new mpox 

vaccine. The mpox vaccine, JYNNEOS (also known as Imvamune or Imvanex), is a third-generation, 

non-replicating smallpox vaccine approved for the prevention of both smallpox and mpox [47]. 

Unlike earlier smallpox vaccines, JYNNEOS is considered safer, especially for immunocompromised 

individuals, as it does not contain live virus capable of replication [46,47]. This vaccine has become a 

critical tool in controlling mpox outbreaks and offers protection for high-risk populations. 

One example of mpox detection technology is the Cepheid Xpert mpox POC test, which has 

proven effective in delivering rapid results [48]. It was only one of two POC tests that were approved 

for emergency use by the FDA in 2023 [47]. The test takes 36 minutes to complete and delivers results 

for two targets: clade IIb-specific mpox and non-variola orthopoxviruses [48,49]. The test is a real-

time PCR test which results in qualitative detection of DNA in specimens. Xpert has been tested 

against traditional mpox by the Institut National de Recherche Biomedicale in Kinshasa and found 

to have a specificity of 98.8% and sensitivity of 100%, making the test highly reliable in mpox 

diagnosis [50]. However, Xpert has been found to have limitations, such as the ability to screen only 

for a single strain of the virus and limited availability in certain regions due to pending FDA 

clearances [47,50,51]. 

In addition to the Cepheid technology, the CDC has incorporated their testing from mucosal 

tissues into its management guidelines, underscoring the importance of POC testing in diagnosing 

and managing mpox [49,51]. As Suñer et al. emphasized, understanding viral clearance times is 

crucial for developing effective isolation protocols and ensuring appropriate recovery periods, which 

protect both patients and the wider community [52]. Despite certain constraints, POC testing remains 

a vital tool in controlling the spread of mpox, especially in high-risk groups and resource-limited 

settings. 

3.2. HBV 

HBV remains a major global health challenge, and POC testing plays a pivotal role in early 

detection, disease monitoring, and improving access to healthcare in underserved areas [14]. Viral 
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assays have been particularly valuable in identifying infection sources and enabling timely 

interventions, helping to prevent chronic liver conditions such as cirrhosis and liver cancer [1,53,54]. 

POC testing enhances diagnosis and clinical management, significantly reducing morbidity and 

mortality among HBV-infected individuals. For HBV, POC testing can also enhance vaccine 

allocation by identifying unvaccinated individuals or those at high risk of infection [14,53]. 

Despite its advantages, a significant limitation of POC testing in developing countries is the 

geographical disconnect between testing sites and treatment centers [53]. In many regions, patients 

may receive rapid diagnostic results through POC tests, but the distance to treatment facilities delays 

access to necessary interventions, such as antiviral medications or further diagnostic follow-ups 

[14,53]. This separation can be exacerbated by limited infrastructure, leading to delayed treatment, 

increased disease transmission, and worse health outcomes. Addressing this gap requires improved 

healthcare integration and resource allocation to bridge diagnostic and treatment services effectively 

[53,55]. 

In the United States, HBV diagnosis typically involves laboratory-based tests rather than POC 

options. The standard diagnostic process includes a blood test to detect hepatitis B surface antigen 

(HBsAg), which indicates an active HBV infection. Additionally, tests for hepatitis B surface antibody 

(anti-HBs) and hepatitis B core antibody (anti-HBc) help assess past exposure or immunity [14,54]. If 

an infection is confirmed, more advanced laboratory tests, such as HBV DNA quantification are used 

to evaluate the severity of the infection and guide treatment decisions [54]. These tests are usually 

conducted in clinical laboratories or hospitals rather than at the point of care. Rapid or POC tests are 

less commonly used for HBV diagnosis in the U.S, which may result in delays in patient care. While 

Cepheid’s POC testing for HBV VL offers a cost-effective and efficient solution for managing the 

infection, it has not yet received market approval in the United States [14,56,57]. 

In addition, blood transfusions are a potential route for transmitting HBV. Therefore, it is vital 

to screen donated blood for HBV to prevent the spread of the virus to recipients [58]. Even though 

advanced screening methods are used in most developed countries to ensure the safety of blood 

supplies, there is still a risk, particularly in regions with limited resources. Transfusion-related 

transmission of HBV can occur if screening methods fail to detect infections during the “window 

period” when the virus is present but not yet detectable by certain tests [11,14,54,59]. Therefore, 

ensuring highly sensitive testing, including consideration of the limitations of POC tests, is crucial to 

maintain blood safety and protect public health [14]. Therefore, though POC testing for HBV may not 

be currently suitable for transfusion screening due to the need for more comprehensive and sensitive 

assays, its utility shines in settings where advanced diagnostic infrastructure is lacking [54,59]. In 

rural or resource-limited areas, where access to centralized laboratories is minimal, POC tests provide 

a critical diagnostic tool [12,54,57]. 

Finally, the idea of POC testing aligns with global efforts, such as the United Nations’ goal to 

eliminate viral hepatitis by 2030. The World Health Organization (WHO) and other global health 

bodies have set a target to eliminate viral hepatitis as a public health threat by 2030, with the aim of 

reducing new infections by 90% and hepatitis-related deaths by 65% [50,59]. This global initiative 

focuses on expanding access to vaccines, scaling up testing efforts, and ensuring that effective 

treatments, such as antiviral therapies for Hepatitis B and curative treatments for Hepatitis C, are 

accessible to those in need [59]. Key strategies include integrating viral hepatitis services into primary 

healthcare, increasing the availability of POC testing, and enhancing public awareness about 

prevention and treatment options [50,53,59]. 

3.3. Respiratory Viruses 

Respiratory viruses such as influenza, COVID-19, and enteroviruses continue to pose significant 

global health challenges, especially for high-risk populations such as the elderly, 

immunocompromised individuals, and children [2,60–65]. These viruses are highly contagious and 

can lead to severe health outcomes [16]. Influenza is a well-known cause of widespread morbidity 

and mortality, particularly during seasonal outbreaks [2]. Similarly, the COVID-19 pandemic has 

underscored the critical need for rapid and widely accessible diagnostic tools to effectively manage 
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and limit viral transmission [16]. Enteroviruses can lead to serious illnesses such as viral meningitis 

and myocarditis, further emphasizing the importance of timely and accurate diagnostics to prevent 

complications [29]. In all cases, POC testing has become an essential tool in early detection, treatment 

decision-making, and the reduction of transmission rates [12,13,16]. 

Several point-POC technologies are available for the rapid detection of influenza, playing a 

crucial role in managing seasonal outbreaks. One of the most commonly used methods is the Rapid 

Influenza Diagnostic Test (RIDT), which detects influenza A and B antigens in respiratory specimens 

within 10 to 15 minutes [66]. Although convenient and fast, RIDTs have lower sensitivity compared 

to molecular methods, which may lead to false negatives [66,67]. Rapid molecular tests, such as the 

Cepheid Xpert Xpress Flu/RSV and Roche’s Cobas Liat system, utilize nucleic acid amplification 

techniques like PCR to detect viral RNA with greater accuracy and sensitivity, delivering results in 

30 minutes [67]. Additionally, isothermal amplification tests, like Abbott’s ID NOW Influenza A & B, 

use a constant temperature to amplify viral RNA, offering results within 13 minutes and providing a 

more portable alternative to traditional PCR methods [68]. Emerging biosensor-based POC devices 

are also being developed to detect influenza antigens or RNA in real-time, potentially making them 

useful in high-traffic areas such as airports or public spaces [28]. These technologies significantly 

improve the ability to diagnose and manage influenza quickly and effectively, particularly in settings 

with limited laboratory resources [12]. POC tests provide quick results, enabling clinicians to make 

timely decisions about antiviral treatments, thus reducing the unnecessary use of antibiotics and 

improving patient outcomes [16,66–68]. 

To address these drawbacks on POC testing for influenza, newer technologies such as multiplex 

NAAT testing have been developed. Platforms like BioFire FilmArray and QIASTAT respiratory 

multiplex testing can identify multiple respiratory viruses, including influenza, RSV, and COVID-19, 

in a single test [67]. While these tests enhance diagnostic accuracy, they provide qualitative rather 

than quantitative results, limiting their use in more vulnerable populations such as transplant 

recipients [67,68]. For these individuals, more detailed tests like RT-PCR or viral culture may still be 

necessary to guide treatment decisions [66,69]. 

The COVID-19 pandemic underscored the urgent need for widespread and rapid POC testing, 

especially in emergency and outpatient settings [16]. The accessibility, ease of use, and rapid results 

provided by POC PCR tests have been essential in reducing the time needed for isolation and 

treatment, thereby enhancing patient management during critical periods of infection [12,16]. For 

example, Fistera et al. demonstrated that performing POC PCR tests in emergency departments 

significantly shortened the time to diagnosis and isolation, which improved overall patient outcomes 

[70]. The NIH’s Home Test to Treat pilot program further expanded the role of POC testing by 

allowing individuals to self-diagnose and access treatments for COVID-19 without visiting a 

healthcare facility, particularly in rural or underserved areas [71]. 

During the COVID-19 pandemic, POC testing played a crucial role in identifying “super 

spreaders,” individuals with extremely high viral quantity who were responsible for transmitting the 

virus to a disproportionately large number of people [72]. Super spreaders posed a significant risk in 

environments such as healthcare facilities, workplaces, and public transportation, where the virus 

could spread rapidly [72]. POC testing aiding in identifying these individuals and enabled immediate 

isolation and targeted public health interventions. Additionally, POC testing helped in tracking how 

infectious individuals remained over time, aiding in decisions about the appropriate length of 

quarantine and the effectiveness of treatment measures [70,72]. For example, Cepheid’s Xpert Xpress 

SARS-CoV-2 test is a rapid molecular test using PCR technology that can detect and quantify the 

virus within 30 to 45 minutes [73]. Similarly, Abbott’s ID NOW system uses isothermal amplification 

to rapidly detect COVID-19 in as little as 13 minutes, enabling healthcare professionals to quickly 

identify super spreaders [74]. Identifying COVID-19 super spreaders quickly through POC tests was 

critical in mitigating transmission, particularly in high-density settings, ultimately helping to control 

the spread of the virus more effectively [16,72,74]. 

Despite these advances, POC testing for COVID-19 has limitations. While they offer faster 

results, some rapid antigen tests have low sensitivity and may fail to detect all positive cases, 
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particularly in individuals with lower VL or early in infection course [75]. False negatives have been 

documented, which could lead to missed diagnoses and delayed isolation of infected individuals 

[11,75]. In addition, home testing often leads to sampling errors or human mistakes, which can 

contribute to false negatives and reduce the accuracy of the test results [74,75]. Due to these 

limitations, POC antigen tests should be used in conjunction with more sensitive molecular tests, like 

PCR, especially in high-risk settings or for confirming negative results in symptomatic patients [74]. 

This combined approach ensures more accurate diagnosis and supports more informed treatment 

decisions, ultimately improving patient outcomes and public health strategies [74,75]. 

Advancements in POC testing, particularly through CRISPR technology, have significantly 

improved the management of severe diseases and complications caused by enteroviruses, such as 

viral meningitis and myocarditis [76]. Meningitis and encephalitis caused by enteroviruses can 

develop rapidly, often within a few days of exposure [77]. Therefore, timely diagnosis can help in 

preventing these fatal complications. This rapid and highly specific mechanism delivers results in 

minutes and thus, allows healthcare providers to quickly identify various enterovirus strains on-site, 

without the need for complex lab-based equipment. As a result, tailored treatment approaches can 

be initiated more quickly, such as administering antiviral medications or specific supportive care 

measures [35,76–78]. 

Additionally, POC tests equipped with CRISPR technology can detect viruses, giving healthcare 

providers crucial information about the severity of the infection [35,36]. By measuring the amount of 

viral RNA present in a patient’s sample, these tests enable clinicians to assess how aggressively the 

virus is replicating in the body [12]. This information becomes invaluable for triaging patients, 

allowing for more precise management based on the intensity of the infection. For instance, a patient 

with a lower VL may be treated with supportive care on an outpatient basis, whereas those with 

higher VLs might require closer monitoring, antiviral therapy, or intensive neurological care in the 

case of encephalitis [79]. Furthermore, tracking VL over time through serial POC testing allows 

healthcare providers to monitor how well the patient is responding to treatment, adjusting care 

strategies if necessary [77]. This real-time data can also aid in determining when it is safe to discharge 

a patient or end isolation, reducing unnecessary hospital stays and improving resource allocation 

during outbreaks [80]. In outbreak scenarios, rapid POC testing helps curb transmission by quickly 

identifying infected individuals and enabling timely isolation measures [77,80]. This is particularly 

critical in preventing widespread transmission in settings like schools or pediatric hospitals, where 

enteroviruses can spread rapidly [77]. POC testing can also guide allocation of vaccines. Although 

there is no universal vaccine for all enteroviruses, vaccines for specific strains such as the poliovirus 

exist and are critical in preventing severe outcomes such as paralysis [12,16,35–37,78,80]. For pediatric 

patients, the ability to quickly rule out bacterial infections through POC testing also reduces 

unnecessary antibiotic usage, which is vital for both avoiding antibiotic resistance and ensuring that 

the patient receives appropriate care [35–37,42,77]. 

3.4. Flaviviruses: Dengue, Zika and Yellow Fever Virus 

Flaviviridae family contains yellow fever viruses, Dengue virus and Zika viruses, dengue virus, 

which are leading cause of acute febrile illness worldwide, particularly in tropical and subtropical 

regions [81–83]. Its diagnosis can be challenging due to overlapping symptoms with other viral 

infections [2,81,84]. New technologies in POC testing methods, such as LFAs and ELISA as discussed 

earlier, have proven critical in the early detection of dengue, helping to prevent further spread of the 

virus [81]. POC testing for dengue not only aids in prompt diagnosis but also offers protection by 

enabling patients to avoid contact with mosquitoes during the viremia phase, thus reducing the risk 

of viral transmission [85]. In Singapore, the application of POC testing has been particularly effective 

in reducing unnecessary empirical treatments and hospital admissions [84]. 

POC testing for dengue virus offers rapid and accessible diagnostics, but it does come with 

several limitations. One of the key drawbacks is the inability of most POC tests to detect viruses, 

which is critical for understanding the severity of an infection and tracking disease progression [85]. 

Knowing the VL can help healthcare providers assess how aggressively the virus is replicating and 
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determine the risk of severe complications such as dengue hemorrhagic fever or dengue shock 

syndrome [81,85]. Additionally, POC tests for dengue often rely on detecting antibodies or antigens, 

which may not provide an accurate diagnosis during the early stages of infection or in cases where 

the immune response is delayed [85]. False negatives can occur if the test is performed too early in 

the infection before antibodies are detectable, or if a patient has a secondary dengue infection, where 

antibody profiles can differ [84]. Moreover, while POC tests are useful for initial diagnosis, they 

generally lack the capacity for serotyping and cannot differentiate between the four different dengue 

virus serotypes (DENV-1, DENV-2, DENV-3, and DENV-4) [84]. Individuals previously infected with 

one dengue serotype face a significantly higher risk of developing severe disease if they become 

infected with a different serotype [86]. Without the ability to identify the specific serotype, healthcare 

providers cannot fully assess the risk of severe disease and tailor management strategies accordingly 

[17,84,85]. 

Despite limitations, these rapid tests also help identify candidates for Dengvaxia, the first 

licensed dengue vaccine, which is particularly effective against DENV-3 infections [85,86]. Dengvaxia 

is recommended for individuals who have previously been infected with dengue, as it offers 

protection primarily against subsequent infections [86]. It has been approved in several countries, 

though its use is targeted to those living in high-risk areas due to concerns that it may increase the 

risk of severe disease in individuals without prior dengue exposure [13,17,84,86]. As the field 

continues to evolve, improving the precision and scope of POC testing, alongside vaccination efforts, 

will be critical in controlling dengue outbreaks and minimizing disease impact [86]. 

4. Impact of Viral POC Testing on Surveillance 

POC testing has become a critical tool in global health surveillance, especially for managing 

infectious diseases like mpox, HBV, respiratory viruses, and dengue. Its ability to provide rapid 

results supports timely interventions, particularly in resource-limited regions where traditional lab 

facilities are unavailable. By enabling early detection and real-time monitoring, POC testing enhances 

outbreak management, helping to curb disease spread and improve public health responses globally 

[13,14]. 

4.1. Mpox 

The recent mpox outbreak has seen significant spread across multiple regions, particularly in 

parts of Africa, Europe, and North America, with urban centers being hotspots for transmission 

[46,86]. Surveillance is crucial to track new cases, monitor the virus’s spread in these affected areas, 

and prevent further outbreaks, especially in vulnerable communities with limited access to healthcare 

[46]. According to the WHO’s interim guidance (2022), POC testing plays a vital role in the 

surveillance and containment of mpox by enabling rapid diagnosis and immediate isolation of 

infected individuals to prevent further transmission [87]. This is especially critical in regions lacking 

advanced laboratory facilities, where POC tests offer a simple and accessible method for detecting 

cases. By facilitating early identification in such settings, POC testing significantly increases the 

chances of containing outbreaks before they spread widely [48]. Moreover, POC testing enhances 

real-time surveillance efforts, enabling health authorities to track contacts and monitor the virus’s 

transmission more effectively [46,48,86]. This rapid response capacity is essential for public health 

interventions, helping to curb the spread of mpox and improve overall outbreak management. The 

availability of affordable, accurate diagnostic tests is crucial not only for preserving global health 

security but also for controlling emerging or re-emerging infectious diseases [86]. 

4.2. HBV 

Developments in POC testing have greatly improved HBV surveillance efforts, especially in low- 

and middle-income regions where access to laboratory infrastructure is limited [14]. One of the key 

advantages of POC testing is its ability to provide same-day results, enabling immediate 

modifications to antiviral therapy, which can prevent the disease from advancing to more severe 
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stages [12,14]. This rapid response is crucial in improving patient outcomes, especially in preventing 

complications such as cirrhosis and liver cancer [14]. POC testing also plays a pivotal role in 

identifying HBV during the window period—a phase early in infection when traditional diagnostic 

methods may miss the virus due to low levels of detectable surface antigens. By catching cases that 

would otherwise be missed, POC testing enhances overall surveillance and early intervention 

[14,54,88]. 

In addition to improving detection during the window period, POC testing has proven 

instrumental in identifying HBV “escape variants” [89]. These are mutations in the virus that allow 

it to evade detection by standard diagnostic methods or even resist antiviral treatments [3–8]. 

Detecting these variants is crucial for effective surveillance, particularly in regions with a high 

prevalence of HBV, where mutations may spread more rapidly [89]. The ability of POC tests to 

identify escape variants strengthens public health efforts by ensuring that such cases are not 

overlooked. Compared with Sanger sequencing, next-Generation Sequencing (NGS) emerged as a 

promising tool for identification of mutant viruses [90,91]. NGS turns out to be a useful test that is 

highly effective in identifying HBV escape variants [92,93]. NGS allows for deep sequencing of the 

HBV genome, providing comprehensive data on the virus’s genetic makeup. The NGS uses massively 

parallel sequencing to read the entire HBV genome, enabling the detection of even minor variants 

within the viral population [92]. By identifying these mutations, NGS can inform clinicians if the 

patient’s HBV infection is due to a variant that could evade detection by standard diagnostic tests or 

resist standard antiviral therapies. Moreover, the NGS system is sensitive enough to detect low-

frequency variants that may only make up a small proportion of the viral population [92,93]. 

POC testing for HBsAg has led to increased testing in areas with limited laboratory resources 

[56]. This expansion in testing coverage is vital for global HBV surveillance, as it ensures that more 

individuals are identified and treated early, which supports the World Health Organization’s goal of 

eliminating HBV [59]. By providing real-time data on infection rates and detecting hard-to-find cases, 

POC testing is a cornerstone in global efforts to monitor, contain, and eventually eliminate HBV 

[53,54,92,93]. 

4.3. Respiratory Viruses 

Influenza POC tests are valuable tools for both diagnosing infections and differentiating 

between viral subtypes, which is essential for informing vaccine development and deployment. 

However, these rapid tests come with limitations. During recent influenza outbreaks, some POC tests 

exhibited moderate inaccuracies, raising concerns about their reliability in certain contexts [94,95]. 

Such discrepancies can hinder the detection of new strains, such as influenza A (H3N2), where 

accurate identification is critical for public health responses [95]. Harper et al. emphasized the 

importance of following test instructions carefully to ensure effective surveillance, especially during 

seasonal flu epidemics [96]. While POC tests offer convenience and accessibility for surveillance 

efforts, their results should be supported by additional testing methods—such as viral cultures—to 

ensure comprehensive monitoring of circulating strains [69]. This is particularly important when 

differentiating between influenza A and B, as antigen matching is crucial for the formulation of 

effective vaccines each season [69,95,96]. 

The COVID-19 pandemic underscored the critical need for scalable and accessible POC testing 

in global health surveillance [13]. Self-testing tools, such as rapid antigen tests and molecular tests, 

have played a pivotal role in monitoring the spread of SARS-CoV-2, particularly in areas where gold-

standard RT-PCR tests were inaccessible due to cost, logistical challenges, or overburdened 

healthcare systems [97]. While RT-PCR remains the most accurate method for detecting the virus, as 

noted by Sakthivel et al., the decentralized and faster deployment of POC tests has been crucial in 

managing the pandemic on a larger scale. These tests have allowed for widespread surveillance, 

enabling real-time data collection in community settings, workplaces, and even at-home 

environments [98]. 

For ongoing and future surveillance, the adaptability of POC tests is vital, especially as the virus 

continues to evolve [12,98]. The emergence of new variants, driven by mutations in the viral genome, 
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necessitates constant updates to NAATs and antigen-based tests to maintain their accuracy and 

effectiveness [97]. Quality control in the development and deployment of these tests will be essential 

to ensure reliable detection and accurate tracking of viral variants [97,98]. The ability of POC tests to 

quickly evolve in response to these genetic changes will be critical not only for tracking subsequent 

waves of COVID-19 but also for monitoring other respiratory pathogens that may arise in the future. 

This adaptability will ensure that POC testing remains a cornerstone of global health surveillance 

and pandemic preparedness [13,98]. 

Finally, many enteroviruses, particularly Enterovirus D68, pose a significant public health 

threat, especially during epidemic seasons, where they primarily affect children and cause severe 

respiratory illnesses [77]. Antigen testing and virus assessments are crucial tools for monitoring these 

infections. Real-time PCR has been identified as particularly effective in analyzing outbreaks of 

Enterovirus D68, enabling swift public health interventions, preventing viral transmission, and 

mitigating severe outcomes [80,99]. This rapid response capability is essential for containing 

outbreaks before they escalate, allowing health authorities to organize preventive measures more 

efficiently [70,99]. 

POC testing plays a key role in the broader surveillance of enteroviruses, especially within 

national systems like the National Respiratory and Enteric Virus Surveillance System (NREVSS), 

which monitors these viruses on a large scale [77,100]. However, while POC testing enhances 

surveillance efforts, it can contribute to under-reporting during non-epidemic seasons, highlighting 

the need for continuous and effective community-level monitoring [100]. Sustainable surveillance 

should be linked to real-time diagnostics, clinical case descriptions, and population-based 

epidemiology to ensure that enteroviruses are tracked comprehensively throughout the year [100]. 

This comprehensive approach is crucial for maintaining preparedness, identifying potential 

outbreaks early, and protecting public health from the evolving threat of enteroviruses [71,99,100]. 

4.4. Flaviviruses: Dengue, Zika and Yellow Fever Virus 

POC testing has been pivotal in flaviviral surveillance, particularly in areas heavily affected by 

the virus [81]. Raafat et al. highlighted the effectiveness of POC PCR tests in providing timely results 

in low-income regions, where traditional laboratory infrastructure is often lacking [84,101]. These 

tests are critical for field implementation, allowing for real-time diagnostics and immediate public 

health responses. However, one limitation of POC testing for dengue is its inability to differentiate 

between the various serotypes of the virus, which is crucial for vaccine selection and disease 

management strategies [89,101]. 

In addition to basic diagnostics, POC testing offers a more robust tool for tracking disease 

progression and immune response outcomes [85]. Such integration helps calculate both initial and 

subsequent immune responses in the population, which is essential for informing public health 

measures and interventions in dengue-endemic regions [85,101]. Although there are challenges 

related to the sensitivity and specificity of some POC tests, particularly in detecting all dengue 

serotypes, they remain indispensable in real-time surveillance and the control of dengue outbreaks 

[81]. By enabling rapid identification and response, POC testing continues to be a key tool in 

mitigating the spread of the virus and managing public health efforts in affected areas [81,84,85,101]. 

5. Conclusion 

In conclusion, this review highlights the critical role that POC diagnostics and VL testing play 

in the management and surveillance of vaccine-preventable viral diseases such as monkeypox, 

hepatitis B, influenza, dengue, and COVID-19. The advances in POC technologies, including 

molecular assays, biosensors, and CRISPR-based systems, have improved the speed, accuracy, and 

accessibility of viral detection, enabling healthcare providers to make timely and informed treatment 

decisions. Furthermore, the integration of smartphone-based diagnostics has expanded the reach of 

these technologies to resource-limited settings, offering real-time diagnostic capabilities that support 

global health initiatives. As VPVIs continue to pose public health challenges due to breakthrough 
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infections and emerging strains, the relevance of these POC tools in ensuring effective patient care 

and outbreak control is undeniable. 

The broader implications of these advancements extend beyond individual patient outcomes, as 

they are essential for enhancing global health surveillance and response efforts. By providing 

immediate and accurate data on viral infections, POC diagnostics contribute to more effective public 

health interventions, especially in areas with limited healthcare infrastructure. The rapid detection 

and monitoring capabilities offered by these technologies are particularly valuable in preventing 

widespread transmission, guiding vaccination strategies, and ensuring the timely allocation of 

resources during outbreaks. As POC technologies continue to evolve, further research and 

optimization will be key to maximizing their potential in improving healthcare delivery and 

mitigating the impact of viral infections on a global scale. 

6. Perspectives 

The future of POC diagnostics for VPVIs is promising, with advancements in technologies like 

CRISPR-based assays, biosensors, and smartphone-integrated devices are expected to transform 

public health and patient care. These innovations offer rapid, sensitive, and specific on-site testing, 

which is crucial for timely outbreak response, personalized treatment decisions, and health 

monitoring in resource-limited settings. The integration of POC diagnostics with digital health 

platforms will further amplify their impact by enabling real-time data sharing and surveillance, 

essential for tracking disease spread and guiding public health interventions. Smartphone-based 

devices, in particular, offer unprecedented scalability and accessibility, making POC testing a key 

tool for both individual care and global health surveillance. 

Looking ahead, the optimization of POC testing will focus on increasing affordability, ease of 

use, and regulatory compliance to enable widespread, equitable deployment. Pandemics and 

epidemics continue to be a significant issue in many areas with poor access to healthcare. It is vital 

that resources are spread to these areas. As these technologies evolve, they promise to fortify 

healthcare systems worldwide by supporting rapid diagnostics, enhancing global surveillance, and 

improving the overall management of viral infections at both individual and community levels. 

Author Contributions: Conceptualization, B.M.L.; writing—original draft preparation, K.L; writing—review 

and editing, K.L. and B.M.L.; visualization, K.L. and B.M.L.; supervision, B.M.L.; project administration, B.M.L.; 

funding acquisition, B.M.L. All authors have read and agreed to the published version of the manuscript. 

Funding: This publication resulted, in part, from research supported by the District of Columbia Center for AIDS 

Research, an NIH-funded program (P30AI117970), which is supported by the following NIH Co-Funding and 

Participating Institutes and Centers: NIAID, NCI, NICHD, NHLBI, NIDA, NIMH, NIA, NIDDK, NIMHD, 

NIDCR, NINR, FIC, and OAR. Research reported in this work was also supported by the National Center for 

Advancing Translational Sciences and the NIAID of the NIH under award number U54AI150225. BML was also 

supported by The Robert H. Parrot Chair for Pediatric Research at Children’s National Hospital and intramural 

funds provided by the George Washington University School of Medicine and Health Sciences. The content is 

solely the responsibility of the authors and does not necessarily represent the official views of the NIH. 

Institutional Review Board Statement: Not applicable. 

Informed Consent Statement: Not applicable. 

Data Availability Statement: Not applicable. 

Acknowledgments: We would like to acknowledge the support from the Medical Microbiology Laboratory of 

Children’s National Hospital. 

Conflicts of Interest: The authors declare no conflicts of interest. 

References 

1. Brenzel L, Wolfson LJ, Fox-Rushby J, et al. Vaccine-preventable Diseases. In: Jamison DT, Breman JG, 

Measham AR, et al., editors. Disease Control Priorities in Developing Countries. 2nd edition. Washington 

(DC): The International Bank for Reconstruction and Development / The World Bank; 2006. Chapter 20. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1


 15 

 

Available from: https://www.ncbi.nlm.nih.gov/books/NBK11768/Co-published by Oxford University 

Press, New York. 

2. Hotez PJ. Vaccine Preventable Disease and Vaccine Hesitancy. Med Clin North Am. 2023;107(6):979-987. 

doi:10.1016/j.mcna.2023.05.012 

3. Liu BM, Li T, Xu J, Li XG, Dong JP, Yan P, Yang JX, Yan L, Gao ZY, Li WP, Sun XW, Wang YH, Jiao XJ, Hou 

CS, Zhuang H. Characterization of potential antiviral resistance mutations in hepatitis B virus reverse 

transcriptase sequences in treatment-naïve Chinese patients. Antiviral Res. 2010 Mar;85(3):512-9. doi: 

10.1016/j.antiviral.2009.12.006. Epub 2009 Dec 23. PMID: 20034521. 

4. Yang JX, Liu BM, Li XG, Yan CH, Xu J, Sun XW, Wang YH, Jiao XJ, Yan L, Dong JP, Hou CS, Abuduheilili 

X, Li T, Zhuang H. Profile of HBV antiviral resistance mutations with distinct evolutionary pathways 

against nucleoside/nucleotide analogue treatment among Chinese chronic hepatitis B patients. Antivir 

Ther. 2010;15(8):1171-8. doi: 10.3851/IMP1677. PMID: 21149924. 

5. Li XG, Liu BM, Xu J, Liu XE, Ding H, Li T. Discrepancy of potential antiviral resistance mutation profiles 

within the HBV reverse transcriptase between nucleos(t)ide analogue-untreated and -treated patients with 

chronic hepatitis B in a hospital in China. J Med Virol. 2012 Feb;84(2):207-16. doi: 10.1002/jmv.23182. PMID: 

22170539. 

6. Liu B, Yang JX, Yan L, Zhuang H, Li T. Novel HBV recombinants between genotypes B and C in 3’-terminal 

reverse transcriptase (RT) sequences are associated with enhanced viral DNA load, higher RT point 

mutation rates and place of birth among Chinese patients. Infect Genet Evol. 2018 Jan;57:26-35. doi: 

10.1016/j.meegid.2017.10.023. Epub 2017 Oct 27. PMID: 29111272. 

7. Ding H, Liu B, Zhao C, Yang J, Yan C, Yan L, Zhuang H, Li T. Amino acid similarities and divergences in 

the small surface proteins of genotype C hepatitis B viruses between nucleos(t)ide analogue-naïve and 

lamivudine-treated patients with chronic hepatitis B. Antiviral Res. 2014 Feb;102:29-34. doi: 

10.1016/j.antiviral.2013.11.015. Epub 2013 Dec 4. PMID: 24316031. 

8. Peng Y, Liu B, Hou J, Sun J, Hao R, Xiang K, Yan L, Zhang J, Zhuang H, Li T. Naturally occurring 

deletions/insertions in HBV core promoter tend to decrease in hepatitis B e antigen-positive chronic 

hepatitis B patients during antiviral therapy. Antivir Ther. 2015;20(6):623-32. doi: 10.3851/IMP2955. Epub 

2015 Apr 2. PMID: 25838313. 

9. Kayser V, Ramzan I. Vaccines and vaccination: history and emerging issues. Hum Vaccin Immunother. 

2021;17(12):5255-5268. doi:10.1080/21645515.2021.1977057 

10. Pollard, A.J., Bijker, E.M. A guide to vaccinology: from basic principles to new developments. Nat Rev 

Immunol 21, 83–100 (2021). https://doi.org/10.1038/s41577-020-00479-7 

11. Laboratory Diagnosis of Viral Infections. Fenner’s Veterinary Virology. 2017;105-129. doi:10.1016/B978-0-

12-800946-8.00005-2 

12. Larkins MC, Thombare A. Point-of-Care Testing. [Updated 2023 May 29]. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls Publishing; 2024 Jan-. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK592387/ 

13. Basharat S, Horton J; Authors. An Overview of Emerging Point-of-Care Tests for Differentiating Bacterial 

and Viral Infections: CADTH Horizon Scan [Internet]. Ottawa (ON): Canadian Agency for Drugs and 

Technologies in Health; 2021 Dec. Available from: https://www.ncbi.nlm.nih.gov/books/NBK594330/ 

14. Xiao Y, Thompson AJ, Howell J. Point-of-Care Tests for Hepatitis B: An Overview. Cells. 2020;9(10):2233. 

Published 2020 Oct 2. doi:10.3390/cells9102233 

15. Martin CL. Quality control issues in point of care testing. Clin Biochem Rev. 2008;29 Suppl 1(Suppl 1):S79-

S82. 

16. Zhang Z, Ma P, Ahmed R, et al. Advanced Point-of-Care Testing Technologies for Human Acute 

Respiratory Virus Detection. Adv Mater. 2022;34(1):e2103646. doi:10.1002/adma.202103646 

17. Xiao, Meng, et al. “Virus Detection: From State-of-the-art Laboratories To ...” Wiley Online, 7 Apr. 2022, 

onlinelibrary.wiley.com/doi/full/10.1002/advs.202105904. Accessed 28 Oct. 2024. 

18. Liu BM, Beck EM, Fisher MA. The Brief Case: Ventilator-Associated Corynebacterium accolens Pneumonia 

in a Patient with Respiratory Failure Due to COVID-19. J Clin Microbiol. 2021 Aug 18;59(9):e0013721. doi: 

10.1128/JCM.00137-21. Epub 2021 Aug 18. PMID: 34406882; PMCID: PMC8372998. 

19. Liu BM, Carlisle CP, Fisher MA, Shakir SM. The Brief Case: Capnocytophaga sputigena Bacteremia in a 94-

Year-Old Male with Type 2 Diabetes Mellitus, Pancytopenia, and Bronchopneumonia. J Clin Microbiol. 

2021 Jun 18;59(7):e0247220. doi: 10.1128/JCM.02472-20. Epub 2021 Jun 18. PMID: 34142857; PMCID: 

PMC8218739. 

20. Liu B, Totten M, Nematollahi S, Datta K, Memon W, Marimuthu S, Wolf LA, Carroll KC, Zhang SX. 

Development and Evaluation of a Fully Automated Molecular Assay Targeting the Mitochondrial Small 

Subunit rRNA Gene for the Detection of Pneumocystis jirovecii in Bronchoalveolar Lavage Fluid 

Specimens. J Mol Diagn. 2020 Dec;22(12):1482-1493. doi: 10.1016/j.jmoldx.2020.10.003. Epub 2020 Oct 15. 

Erratum in: J Mol Diagn. 2021 Apr;23(4):506. doi: 10.1016/j.jmoldx.2021.01.002. PMID: 33069878. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1


 16 

 

21. Liu BM, Li NL, Wang R, Li X, Li ZA, Marion TN, Li K. Key roles for phosphorylation and the Coiled-coil 

domain in TRIM56-mediated positive regulation of TLR3-TRIF-dependent innate immunity. J Biol Chem. 

2024 May;300(5):107249. doi: 10.1016/j.jbc.2024.107249. Epub 2024 Mar 29. PMID: 38556084; PMCID: 

PMC11067339. 

22. Liu, B.M. History of global food safety, foodborne illness, and risk assessment. In History of Food and 

Nutrition Toxicology; Aca-demic Press: Washington, DC, USA, 2023; pp.301-316 

23. Liu B, Forman M, Valsamakis A. Optimization and evaluation of a novel real-time RT-PCR test for detection 

of parechovirus in cerebrospinal fluid. J Virol Methods. 2019 Oct;272:113690. doi: 

10.1016/j.jviromet.2019.113690. Epub 2019 Jul 5. PMID: 31283959. 

24. Gronowski AM. Who or What is SHERLOCK?. EJIFCC. 2018;29(3):201-204. Published 2018 Nov 7. 

25. Kaunitz JD. The Discovery of PCR: ProCuRement of Divine Power. Dig Dis Sci. 2015;60(8):2230-2231. 

doi:10.1007/s10620-015-3747-0 

26. Ongaro AE, Ndlovu Z, Sollier E, Otieno C, Ondoa P, Street A, Kersaudy-Kerhoas M. Engineering a 

sustainable future for point-of-care diagnostics and single-use microfluidic devices. Lab Chip. 2022 Aug 

23;22(17):3122-3137. 

27. Nelson PP, Rath BA, Fragkou PC, Antalis E, Tsiodras S, Skevaki C. Current and Future Point-of-Care Tests 

for Emerging and New Respiratory Viruses and Future Perspectives. Front Cell Infect Microbiol. 

2020;10:181. Published 2020 Apr 29. doi:10.3389/fcimb.2020.00181 

28. Naresh V, Lee N. A Review on Biosensors and Recent Development of Nanostructured Materials-Enabled 

Biosensors. Sensors. 2021; 21(4):1109. https://doi.org/10.3390/s21041109 

29. Ribeiro, B. V., Cordeiro, T. A. R., e Freitas, G. R. O., Ferreira, L. F., & Franco, D. L. (2020). Biosensors for the 

detection of respiratory viruses: a review. Talanta Open, 2, 100007. 

30. Ramesh M, Janani R, Deepa C, Rajeshkumar L. Nanotechnology-Enabled Biosensors: A Review of 

Fundamentals, Design Principles, Materials, and Applications. Biosensors (Basel). 2022;13(1):40. Published 

2022 Dec 27. doi:10.3390/bios13010040 

31. Kobra Salimiyan rizi, The smartphone biosensors for point-of-care detection of human infectious diseases: 

Overview and perspectives—A systematic review, Current Opinion in Electrochemistry, Volume 32, 2022, 

100925, ISSN 2451-9103, https://doi.org/10.1016/j.coelec.2021.100925. 

32. Hasan MR, Sharma P, Singh S, and Narang J, Smartphone-Integrated Wireless Portable Potentiostat to 

Develop 5th-Generation Dengue Pocket Aptasensor toward Portronicx-Approach 

33. Hasan MR, Sharma P, Singh S, Narang J. Smartphone-Integrated Wireless Portable Potentiostat to Develop 

5th-Generation Dengue Pocket Aptasensor toward Portronicx-Approach. ACS Appl Bio Mater. 

2024;7(4):2299-2308. doi:10.1021/acsabm.3c01299 

34. Banik S, Melanthota SK, Arbaaz, et al. Recent trends in smartphone-based detection for biomedical 

applications: a review. Anal Bioanal Chem. 2021;413(9):2389-2406. doi:10.1007/s00216-021-03184-z 

35. Chen H, Zhou X, Wang M, Ren L. Towards Point of Care CRISPR-Based Diagnostics: From Method to 

Device. J Funct Biomater. 2023;14(2):97. Published 2023 Feb 10. doi:10.3390/jfb14020097 

36. van Dongen JE, Berendsen JTW, Steenbergen RDM, Wolthuis RMF, Eijkel JCT, Segerink LI. Point-of-care 

CRISPR/Cas nucleic acid detection: Recent advances, challenges and opportunities. Biosens Bioelectron. 

2020;166:112445. doi:10.1016/j.bios.2020.112445 

37. Ravichandran M, Maddalo D. Applications of CRISPR-Cas9 for advancing precision medicine in oncology: 

from target discovery to disease modeling. Front Genet. 2023;14:1273994. Published 2023 Oct 16. 

doi:10.3389/fgene.2023.1273994 

38. Shinoda, H., Taguchi, Y., Nakagawa, R. et al. Amplification-free RNA detection with CRISPR–Cas13. 

Commun Biol 4, 476 (2021). https://doi.org/10.1038/s42003-021-02001-8 

39. Liu, B.M. Isothermal nucleic acid amplification technologies and CRISPR-Cas based nucleic acid detection 

strategies for infectious disease diagnostics. In Manual of Molecular Microbiology; ASM Press, 

Washington, DC, USA, 2026. (In Press). 

40. Luppa PB, Müller C, Schlichtiger A, Schlebusch H. Point-of-care testing (POCT): Current techniques and 

future perspectives. Trends Analyt Chem. 2011;30(6):887-898. doi:10.1016/j.trac.2011.01.019 

41. https://www.surgeryjournal.co.uk/article/S0263-9319(06)00030-5/abstract 

42. Mattila S, Paalanne N, Honkila M, Pokka T, Tapiainen T. Effect of Point-of-Care Testing for Respiratory 

Pathogens on Antibiotic Use in Children: A Randomized Clinical Trial. JAMA Netw Open. 

2022;5(6):e2216162. doi:10.1001/jamanetworkopen.2022.16162 

43. Brendish NJ, Mills S, Ewings S, Clark TW. Impact of point-of-care testing for respiratory viruses on 

antibiotic use in adults with exacerbation of airways disease. J Infect. 2019;79(4):357-362. 

doi:10.1016/j.jinf.2019.06.010 

44. Liu BM, Rakhmanina NY, Yang Z, Bukrinsky MI. Mpox (Monkeypox) Virus and Its Co-Infection with HIV, 

Sexually Transmitted Infections, or Bacterial Superinfections: Double Whammy or a New Prime Culprit? 

Viruses. 2024 May 15;16(5):784. doi: 10.3390/v16050784. PMID: 38793665; PMCID: PMC11125633. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1


 17 

 

45. Liu B, Panda D, Mendez-Rios JD, Ganesan S, Wyatt LS, Moss B. Identification of Poxvirus Genome 

Uncoating and DNA Replication Factors with Mutually Redundant Roles. J Virol. 2018 Mar 14;92(7):e02152-

17. doi: 10.1128/JVI.02152-17. PMID: 29343579; PMCID: PMC5972866. 

46. Rani I, Goyal A, Shamim MA, et al. Prevalence of mpox viral DNA in cutaneous specimens of monkeypox-

infected patients: a systematic review and meta-analysis. Front Cell Infect Microbiol. 2023;13:1179885. 

Published 2023 Jun 29. doi:10.3389/fcimb.2023.1179885 

47. Deputy NP, Deckert J, Chard AN, et al. Vaccine Effectiveness of JYNNEOS against Mpox Disease in the 

United States. N Engl J Med. 2023;388(26):2434-2443. doi:10.1056/NEJMoa2215201 

48. World Health Organzation. Surveillance, case investigation and contact tracing for mpox (monkeypox). 

2024 Mar 20; Available from: https://www.who.int/publications/i/item/WHO-MPX-Surveillance-2024.1 

49. Cepheid mpox package insert. https://web-support.cepheid.com/Package%20Insert%20Files/302-

9630%20Rev.%20A%20Xpert%20Mpox%20IFU%20Xpress%20POC.pdf. Assessed on Nov 25 2024 

50. Li D, Wilkins K, McCollum AM, et al. Evaluation of the GeneXpert for Human Monkeypox Diagnosis. Am 

J Trop Med Hyg. 2017;96(2):405-410. doi:10.4269/ajtmh.16-0567 

51. Damhorst G, McLendon K, Morales E, et al. 1022. Detection of Mpox virus with the Cepheid Xpert Mpox 

assay in oropharyngeal, anorectal and cutaneous lesion swab specimens. Open Forum Infect Dis. 

2023;10(Suppl 2):ofad500.053. Published 2023 Nov 27. doi:10.1093/ofid/ofad500.053 

52. Suñer C, Ubals M, Tarín-Vicente EJ, et al. Viral dynamics in patients with monkeypox infection: a 

prospective cohort study in Spain. Lancet Infect Dis. 2023;23(4):445-453. doi:10.1016/S1473-3099(22)00794-0 

53. Thompson P, Morgan CE, Ngimbi P, et al. Arresting vertical transmission of hepatitis B virus (AVERT-

HBV) in pregnant women and their neonates in the Democratic Republic of the Congo: a feasibility study 

[published correction appears in Lancet Glob Health. 2021 Nov;9(11):e1507. doi: 10.1016/S2214-

109X(21)00468-X]. Lancet Glob Health. 2021;9(11):e1600-e1609. doi:10.1016/S2214-109X(21)00304-1 

54. Chahal HS, Peters MG, Harris AM, McCabe D, Volberding P, Kahn JG. Cost-effectiveness of Hepatitis B 

Virus Infection Screening and Treatment or Vaccination in 6 High-risk Populations in the United States. 

Open Forum Infect Dis. 2018;6(1):ofy353. Published 2018 Dec 26. doi:10.1093/ofid/ofy353 

55. Ioannou GN. Hepatitis B virus in the United States: infection, exposure, and immunity rates in a nationally 

representative survey. Ann Intern Med. 2011;154:319-28. [PMID: 21357909] 

56. Marcuccilli F, Chevaliez S, Muller T, et al. Multicenter Evaluation of the Cepheid Xpert® HBV Viral Load 

Test. Diagnostics (Basel). 2021;11(2):297. Published 2021 Feb 12. doi:10.3390/diagnostics11020297 

57. Jackson K, Tekoaua R, Li X, Locarnini S. Real-world application of the Xpert® HBV viral load assay on 

serum and dried blood spots. J Med Virol. 2021;93(6):3707-3713. doi:10.1002/jmv.26662 

58. Khounvisith V, Saysouligno S, Souvanlasy B, et al. Hepatitis B virus and other transfusion-transmissible 

infections in child blood recipients in Lao People’s Democratic Republic: a hospital-based study. Arch Dis 

Child. 2023;108(1):15-19. doi:10.1136/archdischild-2022-324629 

59. Centers for Disease Control and Prevention (CDC). A comprehensive immunization strategy to eliminate 

transmission of hepatitis B virus infection in the United States. Recommendations of the Advisory 

Committee on Immunization Practices (ACIP) Part 1 Immunization of Infants, Children, and Adolescents. 

MMWR Morb Mortal Wkly Rep. 2005;54(RR-16):1-23. 

60. Liu BM, Martins TB, Peterson LK, Hill HR. Clinical significance of measuring serum cytokine levels as 

inflammatory biomarkers in adult and pediatric COVID-19 cases: A review. Cytokine. 2021 Jun;142:155478. 

doi: 10.1016/j.cyto.2021.155478. Epub 2021 Feb 23. PMID: 33667962; PMCID: PMC7901304. 

61. LeMessurier KS, Rooney R, Ghoneim HE, Liu B, Li K, Smallwood HS, Samarasinghe AE. Influenza A virus 

directly modulates mouse eosinophil responses. J Leukoc Biol. 2020 Jul;108(1):151-168. doi: 

10.1002/JLB.4MA0320-343R. Epub 2020 May 9. PMID: 32386457; PMCID: PMC7859173. 

62. Liu BM, Hill HR. Role of Host Immune and Inflammatory Responses in COVID-19 Cases with Underlying 

Primary Immunodeficiency: A Review. J Interferon Cytokine Res. 2020 Dec;40(12):549-554. doi: 

10.1089/jir.2020.0210. PMID: 33337932; PMCID: PMC7757688. 

63. Liu BM, Mulkey SB, Campos JM, DeBiasi RL. Laboratory diagnosis of CNS infections in children due to 

emerging and re-emerging neurotropic viruses. Pediatr Res. 2024 Jan;95(2):543-550. doi: 10.1038/s41390-

023-02930-6. Epub 2023 Dec 2. PMID: 38042947. 

64. Liu B. Universal PCR Primers Are Critical for Direct Sequencing-Based Enterovirus Genotyping. J Clin 

Microbiol. 2016 Dec 28;55(1):339-340. doi: 10.1128/JCM.01801-16. PMID: 28031445; PMCID: PMC5228251. 

65. Liu B, Li NL, Shen Y, Bao X, Fabrizio T, Elbahesh H, Webby RJ, Li K. The C-Terminal Tail of TRIM56 

Dictates Antiviral Restriction of Influenza A and B Viruses by Impeding Viral RNA Synthesis. J Virol. 2016 

Apr 14;90(9):4369-4382. doi: 10.1128/JVI.03172-15. PMID: 26889027; PMCID: PMC4836312. 

66. Stamm BD, Tamerius J, Reddy S, et al. The Influence of Rapid Influenza Diagnostic Testing on Clinician 

Decision-Making for Patients With Acute Respiratory Infection in Urgent Care. Clin Infect Dis. 

2023;76(11):1942-1948. doi:10.1093/cid/ciad038 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1


 18 

 

67. Jian MJ, Chung HY, Chang CK, et al. Clinical Comparison of Three Sample-to-Answer Systems for 

Detecting SARS-CoV-2 in B.1.1.7 Lineage Emergence. Infect Drug Resist. 2021;14:3255-3261. Published 2021 

Aug 17. doi:10.2147/IDR.S328327 

68. Fjelltveit EB, Cox RJ, Østensjø J, et al. Point-of-Care Influenza Testing Impacts Clinical Decision, Patient 

Flow, and Length of Stay in Hospitalized Adults. J Infect Dis. 2022;226(1):97-108. doi:10.1093/infdis/jiaa690 

69. Cassidy H, van Genne M, Lizarazo-Forero E, Niesters HGM and Gard L (2022) Evaluation of the QIAstat-

Dx RP2.0 and the BioFire FilmArray RP2.1 for the Rapid Detection of Respiratory Pathogens Including 

SARS-CoV-2. Front. Microbiol. 13:854209. doi: 10.3389/fmicb.2022.854209 

70. Fistera D, Kikull K, Risse J, Herrmann A, Brachmann M, Kill C. Point-of-care PCR testing of SARS-CoV-2 

in the emergency department: Influence on workflow and efficiency. PLoS One. 2023;18(8):e0288906. 

Published 2023 Aug 3. doi:10.1371/journal.pone.0288906 

71. Larkin HD. NIH Pilots Telehealth Program for COVID-19. JAMA. 2023;329(5):363–364. 

doi:10.1001/jama.2022.24494 

72. González-Parra G, Mahmud MS, Kadelka C. Learning from the COVID-19 pandemic: A systematic review 

of mathematical vaccine prioritization models. Infect Dis Model. 2024;9(4):1057-1080. Published 2024 May 

15. doi:10.1016/j.idm.2024.05.005 

73. Loeffelholz MJ, Alland D, Butler-Wu SM, et al. Multicenter Evaluation of the Cepheid Xpert Xpress SARS-

CoV-2 Test. J Clin Microbiol. 2020;58(8):e00926-20. Published 2020 Jul 23. doi:10.1128/JCM.00926-20 

74. Barker KR, Small LN, Thai DV, Sohn KY, Rosella LC. Evaluating the Ability to ID (COVID-19) NOW: a 

Large Real-World Prospective Evaluation of the Abbott ID NOW COVID-19 Assay. Microbiol Spectr. 

2022;10(3):e0051322. doi:10.1128/spectrum.00513-22 

75. Dinnes J, Sharma P, Berhane S, et al. Rapid, point-of-care antigen tests for diagnosis of SARS-CoV-2 

infection. Cochrane Database Syst Rev. 2022;7(7):CD013705. Published 2022 Jul 22. 

doi:10.1002/14651858.CD013705.pub3 

76. Chong, Z.-S., Wright, G. J., and Sharma, S. (2020). Investigating Cellular Recognition Using CRISPR/Cas9 

Genetic Screening. Trends Cell Biol. 30 (8), 619–627. doi:10.1016/j.tcb.2020.05.005 

77. Sinclair W, Omar M. Enterovirus. [Updated 2023 Jul 31]. In: StatPearls [Internet]. Treasure Island (FL): 

StatPearls Publishing; 2024 Jan-. Available from: https://www.ncbi.nlm.nih.gov/books/NBK562330/ 

78. Cong, L., Ran, F. A., Cox, D., Lin, S., Barretto, R., Habib, N., et al. (2013). Multiplex Genome Engineering 

Using CRISPR/Cas Systems. Science 339 (6121), 819–823. doi:10.1126/science.1231143 

79. Schechter M. Prioritization of antiretroviral therapy in patients with high CD4 counts, and retention in care: 

lessons from the START and Temprano trials. J Int AIDS Soc. 2018;21(2):e25077. doi:10.1002/jia2.25077 

80. Jallow MM, Mendy MP, Barry MA, et al. Real-Time Enterovirus D68 Outbreak Detection through Hospital 

Surveillance of Severe Acute Respiratory Infection, Senegal, 2023. Emerg Infect Dis. 2024;30(8):1687-1691. 

doi:10.3201/eid3008.240410 

81. Kabir MA, Zilouchian H, Younas MA, Asghar W. Dengue Detection: Advances in Diagnostic Tools from 

Conventional Technology to Point of Care. Biosensors (Basel). 2021;11(7):206. Published 2021 Jun 23. 

doi:10.3390/bios11070206 

82. Liu B, Li NL, Wang J, Shi PY, Wang T, Miller MA, Li K. Overlapping and distinct molecular determinants 

dictating the antiviral activities of TRIM56 against flaviviruses and coronavirus. J Virol. 2014 

Dec;88(23):13821-35. doi: 10.1128/JVI.02505-14. Epub 2014 Sep 24. PMID: 25253338; PMCID: PMC4248981. 

83. Yang D, Li NL, Wei D, Liu B, Guo F, Elbahesh H, Zhang Y, Zhou Z, Chen GY, Li K. The E3 ligase TRIM56 

is a host restriction factor of Zika virus and depends on its RNA-binding activity but not miRNA regulation, 

for antiviral function. PLoS Negl Trop Dis. 2019 Jun 28;13(6):e0007537. doi: 10.1371/journal.pntd.0007537. 

PMID: 31251739; PMCID: PMC6623546. 

84. Pang J, Chia PY, Lye DC, Leo YS. Progress and Challenges towards Point-of-Care Diagnostic Development 

for Dengue. J Clin Microbiol. 2017;55(12):3339-3349. doi:10.1128/JCM.00707-17 

85. Dengue: Guidelines for Diagnosis, Treatment, Prevention and Control: New Edition. Geneva: World 

Health Organization; 2009. 4, LABORATORY DIAGNOSIS AND DIAGNOSTIC TESTS. Available from: 

https://www.ncbi.nlm.nih.gov/books/NBK143156/ 

86. Ooi EE. Challenges in prevaccination screening for previous dengue infection. Lancet Glob Health. 

2021;9(1):e4-e5. doi:10.1016/S2214-109X(20)30506-4 

87. World Health Organization (22 August 2024). Disease Outbreak News; Mpox in African Region. Available 

at: https://www.who.int/emergencies/disease-outbreak-news/item/2024-DON528 

88. Roger Chou, Tracy Dana, Christina Bougatsos, et al.Screening for Hepatitis B Virus Infection in Adolescents 

and Adults: A Systematic Review to Update the U.S. Preventive Services Task Force Recommendation. 

Ann Intern Med.2014;161:31-45. [Epub 1 July 2014]. doi:10.7326/M13-2837 

89. Servant-Delmas A, Ly TD, Hamon C, Houdah AK, Laperche S. Comparative Performance of Three Rapid 

HBsAg Assays for Detection of HBs Diagnostic Escape Mutants in Clinical Samples. J Clin Microbiol. 

2015;53(12):3954-3955. doi:10.1128/JCM.02117-15 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1


 19 

 

90. Liu BM, Hayes AW. Mechanisms and Assessment of Genotoxicity of Metallic Engineered Nanomaterials 

in the Human Environment. Biomedicines. 2024 Oct 20;12(10):2401. doi: 10.3390/biomedicines12102401. 

PMID: 39457713; PMCID: PMC11504605. 

91. Liu BM. Epidemiological and clinical overview of the 2024 Oropouche virus disease outbreaks, an 

emerging/re-emerging neurotropic arboviral disease and global public health threat. J Med Virol. 2024 

Sep;96(9):e29897. doi: 10.1002/jmv.29897. PMID: 39221481. 

92. Mueller-Breckenridge AJ, Garcia-Alcalde F, Wildum S, et al. Machine-learning based patient classification 

using Hepatitis B virus full-length genome quasispecies from Asian and European cohorts. Sci Rep. 

2019;9(1):18892. Published 2019 Dec 11. doi:10.1038/s41598-019-55445-8 

93. Piermatteo, L., D’Anna, S., Bertoli, A., Bellocchi, M., Carioti, L., Fabeni, L., … Salpini, R. (2023). Unexpected 

rise in the circulation of complex HBV variants enriched of HBsAg vaccine-escape mutations in HBV 

genotype-D: potential impact on HBsAg detection/quantification and vaccination strategies. Emerging 

Microbes &amp; Infections, 12(1). https://doi.org/10.1080/22221751.2023.2219347 

94. Geyer RE, Kotnik JH, Lyon V, et al. Diagnostic Accuracy of an At-Home, Rapid Self-test for Influenza: 

Prospective Comparative Accuracy Study. JMIR Public Health Surveill. 2022;8(2):e28268. Published 2022 

Feb 22. doi:10.2196/28268 

95. Centers for Disease Control and Prevention (CDC). Evaluation of rapid influenza diagnostic tests for 

influenza A (H3N2)v virus and updated case count--United States, 2012. MMWR Morb Mortal Wkly Rep. 

2012;61(32):619-621. 

96. Scott A. Harper, John S. Bradley, Janet A. Englund, Thomas M. File, Stefan Gravenstein, Frederick G. 

Hayden, Allison J. McGeer, Kathleen M. Neuzil, Andrew T. Pavia, Michael L. Tapper, Timothy M. Uyeki, 

Richard K. Zimmerman, Seasonal Influenza in Adults and Children—Diagnosis, Treatment, 

Chemoprophylaxis, and Institutional Outbreak Management: Clinical Practice Guidelines of the Infectious 

Diseases Society of America, Clinical Infectious Diseases, Volume 48, Issue 8, 15 April 2009, Pages 1003–

1032, https://doi.org/10.1086/598513 

97. Iliescu FS, Ionescu AM, Gogianu L, et al. Point-of-Care Testing-The Key in the Battle against SARS-CoV-2 

Pandemic. Micromachines (Basel). 2021;12(12):1464. Published 2021 Nov 27. doi:10.3390/mi12121464 

98. Sakthivel D, Delgado-Diaz D, McArthur L, Hopper W, Richards JS and Narh CA (2021) Point-of-Care 

Diagnostic Tools for Surveillance of SARS-CoV-2 Infections. Front. Public Health 9:766871. doi: 

10.3389/fpubh.2021.766871 

99. Hirano, J.; Murakami, K.; Hayashi, T. CRISPR-Cas9-Based Technology for Studying Enteric Virus Infection. 

Front. Genome Ed. 2022, 4, 888878. 

100. Abedi GR, Watson JT, Nix WA, Oberste MS, Gerber SI. Enterovirus and Parechovirus Surveillance - United 

States, 2014-2016. MMWR Morb Mortal Wkly Rep. 2018;67(18):515-518. Published 2018 May 11. 

doi:10.15585/mmwr.mm6718a2 

101. Raafat N, Blacksell SD, Maude RJ. A review of dengue diagnostics and implications for surveillance and 

control. Trans R Soc Trop Med Hyg. 2019;113(11):653-660. doi:10.1093/trstmh/trz068 

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those 

of the individual author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) 

disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions or 

products referred to in the content. 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 2 December 2024 doi:10.20944/preprints202412.0061.v1

https://doi.org/10.20944/preprints202412.0061.v1

