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Clinical trials in infectious and rare diseases provide complex hurdles 

ranging from practical challenges to ethical issues. This research investigates new 

strategies to overcoming these barriers, including novel biomarkers, patient 

advocacy, and open access in decentralized clinical trials (DCTs). Biomarkers, 

which are essential in clinical research, provide insights into patient status, 

pharmacokinetics, and therapy effectiveness, revolutionizing trial design. The 

incorporation of patient advocacy groups (PAGs) appears as a critical technique for 

addressing the unique viewpoints and ethical concerns in infectious and uncommon 

illnesses. Open access in clinical trials, along with the advent of DCTs, improves 

openness and cooperation, but ethical issues must be carefully addressed. This paper 

examines biomarker used in the real world, PAGs' expanding role, the history of 

open access, and the influence of technical advancements on trial procedures. The 

discussion part goes into the problems and opportunities presented by DCTs, 

patient-centered trial designs, and the possible future landscape of clinical research. 

The predictions of a patient-centric future based on these integrated techniques, with 

breakthroughs and fair outcomes in clinical trials for all populations. 

INTRODUCTION  

The burden of infectious diseases and 

rare diseases is high, especially in areas with 

limited resources.[1] Conducting effective 

clinical trials in these settings presents 

significant challenges ranging from logistical 

barriers such as geographic barriers to ethical 

concerns related to patient access and data 

sharing.[2] However, recent advances in 

collaborative technologies and methods offer 

promising solutions to transform clinical 

research and improve health outcomes for 

vulnerable populations.[3] For rare diseases, 

trial design and delivery can be complicated by 

the need for multicenter trials, design 

protocols, ethical reviews, and cultural 

diversity. Considering how these diseases 

diversity and complexity, endpoint choice in 

rare disease trials is important.[4] For 

infectious diseases, clinical orphan drug trials 

have small sample sizes, early approval, and 

non-randomized and blinded designs. Times of 

infectious diseases may vary, with tuberculosis 

having the longest delay in stage I or III 

International coordination is essential to 

facilitate patient recruitment and ensure that 

research findings in rare disease trials are 

published in time in a proper manner.[5] 

Novel biomarkers play an important role in 

clinical trials across medicine by providing 
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information on patient status, 

pharmacokinetics, efficacy, and safety.[6] 

They can also be used as surrogates for drug 

approvals, replacing direct determination of 

treatment endpoints.[7] The use of biomarkers 

in clinical trials has increased, resulting in 

efforts to standardize their labeling, 

assessment, and validation.[8] Biomarkers are 

measured using a variety of methods, including 

proteomic and genomic approaches . These 

biomarkers are applied to a variety of diseases, 

and more than 3000 biomarkers have been 

identified in 2600 diseases.[9] Recent 

technological advances in instrumentation and 

data computation have facilitated biomarker 

discovery and development. Overall, the new 

biomarkers have the potential to improve 

clinical trials, drug screening and patient care 

with improved efficacy and effectiveness.[10] 

Decentralized clinical trials (DCTs) are 

participant-centered approaches that use new 

technologies and methodologies in clinical 

trials outside of centralized clinical research 

sites.[11] DCTs aim to reduce burden on users 

increase their participation, especially those 

with rare diseases or infectious diseases, by 

allowing them to participate at home.[12] 

Ethical considerations exist when 

implementing decentralized clinical trials 

(DCTs) for infectious diseases and rare 

diseases.[13] While DCT offers advantages 

such as greater access to patients regardless of 

location, removal of logistical barriers, and 

inclusion of diverse populations, ethical 

implications there is much to consider. These 

include impacts on patient-healthcare 

professional relationships, patient-social 

issues, data integrity, personal data security, 

and risks to health and safety DCTs require a 

dedicated system , appropriate professional and 

regulatory frameworks.[14] Ethics committee 

(EC) reviews are crucial for the ethical 

assessment of DCTs, requiring the use of 

appropriate assessment tools and regulatory 

frameworks.[15] Biologists have paid little 

attention to DCT, emphasizing the importance 

of ethical considerations in this rapidly 

growing field. DCT can improve screening for 

rare infectious diseases, but ethical 

implications must be carefully considered.[16] 

1. NOVEL BIOMARKERS 

Biomarkers are measurable properties or 

physiological characteristics that indicate the 

presence or progression of a biological 

process, condition, or disease.[17] In clinical 

trials, biomarkers can provide valuable 

information about the efficacy and safety of 

potential treatment interventions. For example, 

biomarkers can be used to identify patients 

who are likely to respond to a particular 

treatment, monitor response to treatment over 

time, monitor disease progression or the effect 

of treatment on patients.[18] Biomarkers in 

infectious diseases can help to identify, 

establish and predictive display. The discovery 

of novel biomarkers used for clinical trials is a 

long process and takes about a year for the 

discovery (Fig.1).[19] Biomarkers are distinct 

from clinical outcome measures, which 

measure outcomes of direct patient importance, 

such as mood, function, or survival.[20] 

Biomarkers (Table 1) play an important role in 

clinical trials for infectious diseases and rare 

diseases. They can help researchers better 

understand the pathophysiology of the disease, 

identify appropriate patient populations for 

clinical trials, and measure response to 

treatment. Challenges of Biomarkers in 

Infectious Diseases and Rare Diseases pose 

many challenges to the use of Biomarkers in 

clinical trials. One of the major challenges is 

the identification and validation of relevant 

biomarkers.[21] 

1.1 Real-world Applications of Novel 

Biomarkers 

Dengue & Chikungunya - Point-of-care 

NS1 assay: Point-of-care NS1 tests are 

critical for early Dengue detection and 

monitoring. They use particular antibodies to 

identify dengue virus NS1.[22] Several 

studies have developed and assessed several 

NS1 assays, including ELISA and fast 

diagnostic procedures, with some 

demonstrating increased sensitivity when 

paired with IgM detection. 
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Fig.1 – Process of Discovery of Novel Biomarkers used in Clinical Trails 

Table: 1 - Examples of Novel Biomarkers for Infectious Diseases and rare diseases 

Disease Category Biomarker Type Application Advantages Limitations 

Dengue & 

Chikungunya 

Point-of-care NS1 

assays 

Rapid diagnosis at 

point-of-care, 

early case 

management, 

outbreak 

surveillance 

Affordable, 

simple, fast 

results 

Sensitivity can vary, 

potential for false 

negatives 

Malaria 

Rapid diagnostic tests 

(RDTs) 

Detection of 

malaria parasites 

(e.g., Plasmodium 

spp.) 

Accessible, 

affordable, quick 

results 

Limited sensitivity 

for low parasite 

densities 

Human African 

Trypanosomiasis 

(Sleeping Sickness) 

LAMP (Loop-mediated 

isothermal 

amplification) tests 

Detection of 

trypanosomes in 

blood or lymph 

Sensitive, rapid, 

portable, can be 

used in field 

settings 

Requires trained 

personnel, equipment 

cost 
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Tuberculosis 

GeneXpert® MTB/RIF 

assay 

Detection of 

Mycobacterium 

tuberculosis and 

rifampicin 

resistance 

High sensitivity 

and specificity, 

rapid results 

Requires specific 

equipment, higher 

cost 

HIV Viral load monitoring 

Assessing viral 

replication and 

response to 

antiretroviral 

therapy 

Helps guide 

treatment 

decisions, 

improve patient 

outcomes 

Requires laboratory 

testing, cost can be a 

barrier 

Respiratory Syncytial 

Virus (RSV) 

Multiplex 

immunoassays 

Simultaneous 

detection of 

multiple 

respiratory viruses, 

including RSV 

Differentiates 

RSV from other 

respiratory 

infections, 

informs treatment 

Equipment cost, 

potential for false 

positives 

Gastrointestinal 

Infections Rotavirus antigen tests 

Diagnosis of 

rotavirus 

gastroenteritis 

Simple, rapid, 

accurate 

diagnosis 

Limited availability 

in some settings 

Neurological 

Diseases 

Genetic sequencing 

(e.g., whole exome 

sequencing) 

Identification of 

causative 

mutations, 

personalized 

medicine, early 

diagnosis 

Highly accurate, 

provides insights 

into disease 

mechanisms 

Costly, complex data 

analysis, potential for 

variants of uncertain 

significance 

Metabolic Disorders 

Metabolomics (e.g., 

mass spectrometry) 

Characterization of 

metabolic 

derangements, 

disease 

monitoring, 

treatment response 

prediction 

Non-invasive, 

broad metabolic 

picture, potential 

for early detection 

Requires specialized 

equipment, complex 

data interpretation 

Muscular Dystrophies 

Muscle biopsy with 

immunohistochemistry 

Detection of 

specific protein 

abnormalities, 

disease subtype 

classification, 

prognostic 

assessment 

Direct 

visualization of 

muscle pathology, 

high accuracy 

Invasive procedure, 

limited accessibility, 

time-consuming 

Autoimmune 

Diseases 

Autoantibody panels 

(e.g., ELISA) 

Identification of 

specific 

autoantibodies, 

diagnosis 

confirmation, 

disease subtype 

differentiation 

Relatively simple, 

accessible tests, 

high specificity 

for certain 

disorders 

Limited coverage of 

potential 

autoantibodies, 

potential for false 

positives 

Cancer (Rare Circulating tumor DNA Early detection of Non-invasive, Technical challenges 
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Cancers) (ctDNA) disease recurrence, 

tumor monitoring, 

treatment response 

assessment 

highly sensitive 

for specific 

mutations 

in low ctDNA levels, 

potential for 

inconclusive results 

 

Table : 2 - The Expanding Role of Patient Advocacy in Shaping Clinical Trials 

Trend Impact 

Increased use of technology (e.g., online 

platforms, data sharing tools) 

Improved communication and collaboration 

between PAGs and researchers 

Focus on patient-reported outcomes and quality 

of life measures 
More patient-centred trial designs and endpoints 

Growth of personalized medicine and targeted 

therapies 

Increased emphasis on patient advocacy in 

biomarker development and precision medicine 

research 

Emphasis on ethical considerations and patient 

safety in research 

Enhanced protection of patient rights and well-

being in clinical trials 

Greater collaboration between PAGs, 

researchers, and policymakers 

Development of more effective and equitable 

clinical trial systems for all patients 

Table 3: Evolution of Open Access and Decentralized Clinical Trials (DCTs) 

Year Open Access Decentralized 

Clinical Trials 

(DCTs) 

Potential Impact 

(Combined) 

1960s  Early use of home 

monitoring in trials 

 

1970s Budapest Open Access 

Initiative 

  

1980s Rise of internet and 

online journals 

  

1990s Public Library of 

Science (PLOS) 

launched 

Advancements in 

telemedicine and 

communication 

technologies 

Increased access to 

knowledge 

2000s Growth of open access 

journals 

DCTs gain traction due 

to rising drug 

development costs 

Improved recruitment 

and representation 

2010s Berlin Declaration on 

Open Access 

COVID-19 pandemic 

accelerates DCT 

adoption 

Real-time data 

collection and 

monitoring 

2020s Plan S mandates open 

access for funded 

research 

Increased use of digital 

tools and technologies 

in DCTs 

More efficient and 

cost-effective research 

 

NS1 may be identified in a variety of 

samples, and microfluidic technologies 

provide a quick testing method. Protein 

coronas have been shown to alter detection 

limits and affinity in NS1 

immunoassays.[23] 

Neurological Diseases - Genetic 

Sequencing (Whole Exome Sequencing: 

Whole exome sequencing (WES) is a genetic 

sequencing approach that focuses on 

sequencing the exome, or the region of the 

genome that includes protein-coding 
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genes.[24] It is a thorough strategy that 

enables the detection of genetic variants that 

may be responsible for uncommon and 

complicated genetic diseases. WES has been 

routinely utilised in clinical settings to 

diagnose such diseases, yet some individuals 

still go undetected. In these circumstances, 

additional approaches like as structural 

variations, STRs, long read sequencing, pan 

genomics, proteomics, and transcriptomics 

can be used to increase diagnostic yield. 

WES may also be used to identify 

premalignant genetic progression by 

sequencing the main tumour. This approach 

gives useful information on the genetic 

changes that occur throughout development 

of cancer.[25] 

PATIENT ADVOCACY: Patient advocacy 

groups (PAGs) are emerging as key 

contributors to the success of clinical trials, 

especially in complex cases involving 

infectious diseases and rare diseases. This 

review aims to highlight the importance of 

patient advocacy in clinical research, clarify 

the unique perspectives that PAGs bring to 

the table, and their role as a tool to overcome 

the challenges of trial design, recruitment, 

ethical considerations, and patient support 

management.[26] Patient perspectives is a 

very challenging pace to come across. PAG 

plays an important role in encapsulating 

patient experiences and realistic insights into 

clinical trials. By actively participating in the 

research process, these organizations ensure 

that the testing process is responsive to the 

specific concerns and needs of the patient 

group. This combination of unique 

perspectives makes clinical trials more 

relevant and effective.[27] Ethical 

considerations in clinical trials are 

considered very crucial. While advocating 

for ethics in research, PAGs play an 

important role in promoting principles such 

as informed consent, data confidentiality, 

and participant welfare.[28] Commitment a 

providing ethical considerations ensures the 

integrity of clinical trials and builds 

confidence in both patients and the public. 

Addressing the challenges of infectious 

diseases and rare diseases are at high risk. In 

low-level infectious diseases, where 

pathogen evolution is rapid, and various 

immune responses prevail, PAGs contribute 

to flexible and adaptive testing protocols. 

Meanwhile, for rare diseases, the challenges 

of a small number of patients are addressed 

by supporting patient-centered PAG 

biomarker approaches to description and test 

design.[29] 

2.1 The future of patient advocacy: As 

technology advances and the importance of 

patient involvement is recognized, PAGs are 

poised to play an increasingly important role 

in shaping the future of clinical trials. The 

efforts of these groups continue to advocate 

ensuring that research remains patient-

centered, delivering breakthroughs that will 

benefit the broadest possible population. It is 

important to recognize that patient advocacy 

(Table 2) is more than just participation; It’s 

about empowerment. Giving patients a voice 

in research leads to success in envisioning a 

future where clinical trials are truly patient-

centered and improve outcomes for 

everyone. Collaborative efforts by 

researchers and patient advocacy groups 

promise a more inclusive and influential era 

in clinical research.[30] 

OPEN ACCESS IN CLINICAL TRAILS 

Open Access in clinical trials is the practice 

of making study findings and data openly 

available to the public. This increases 

transparency and accessibility by allowing 

academics, healthcare professionals, patients, 

and the general public to view and review 

clinical trial data. Open Access in clinical 

trials is critical for assuring openness, 

eliminating publication bias, and advancing 

scientific knowledge. Decentralized Clinical 

Trials is a method of conducting clinical 

trials that uses digital technology to collect 

data from study participants in their own 

environments, such as their homes.[31] 



Vivek Reddy et al, J. Global Trends Pharm Sci, 2024; 15(2): 885 - 895 

 

891 
© Journal of Global Trends in Pharmaceutical Sciences 

 

3.1 Emergency of decentralized clinical 

trials: The introduction of Decentralized 

Clinical Trials has transformed how clinical 

trials are done. It has various benefits, 

including greater patient convenience and 

engagement, lower costs, and better data 

collecting. Decentralized clinical trials use 

digital technology for remote monitoring and 

data collecting, reducing the requirement for 

participants to visit to a physical research 

location. The Impact of Open Access in 

Decentralized Clinical Trials (Table 3) plays 

an important role in Decentralized Clinical 

Trials since it ensures that the data and 

conclusions generated by these trials are 

freely available to the public. This increases 

transparency, makes it easier for academics 

and stakeholders to collaborate, and enables 

for more widespread information 

dissemination.[32] 

3.2 Ethics in open access and DCTs: Open 

access publication presents ethical problems, 

including discrimination against academics, 

editorial conflicts of interest, and diverting 

money away from research.[33] 

Decentralized clinical trials (DCTs) also 

have ethical considerations, such as changes 

to research protocols, a lack of expertise for 

ethical review of digital tools, different 

privacy standards, risks to participant privacy 

and confidentiality, the impact of the digital 

divide, subject selection bias, new burdens 

on research subjects and careers, limited 

access to the study team, and the impact on 

informed consent.[34] DCTs need 

specialized infrastructures, appropriate 

regulatory frameworks, and collaboration 

among research locations, patients, and 

sponsors.[35] Ethical review by Ethics 

Committees is critical for clinical trial 

innovation and digitalization.[36] DCTs 

offers benefits such as adjusting to patients' 

habits, reducing logistical constraints, and 

encompassing different groups; nevertheless, 

they also pose ethical concerns about patient-

provider interactions, data integrity, personal 

data security, and health and safety 

threats.[37] More ethical consideration is 

required in both open access publishing and 

DCTs. 

3.3 Technological Advances in Clinical 

Trials 
Blockchain technology: Protects clinical 

trial data with a decentralized, tamper-

resistant ledger, improving transparency and 

preventing manipulation. 

Remote Informed Consent Platforms: 

Using eConsent platforms allows participants 

to see and sign informed consent papers 

online, enhancing accessibility, 

comprehension, and documentation of the 

process. 

Digital biomarkers: Identified and validated 

using modern imaging technologies such as 

fMRI and PET, provide objective indicators 

of illness progression and therapy response. 

Virtual Reality (VR) and Augmented 

Reality (AR) Improve patient involvement 

by offering immersive experiences for 

clinical trials, treatments, and illness 

education. Also applicable for training 

healthcare professionals involved in clinical 

trials. 

2. DISCUSSION 

4.1 Challenges and Opportunities in DCTs 

Decentralized Clinical Trials (DCTs) provide 

revolutionary potential and difficulties as 

they change from site-centric to participant-

centered approaches. Patient-provider 

interactions, data integrity, personal data 

protection, and health and safety are all 

ethical considerations that necessitate the use 

of specialized systems, regulatory 

frameworks, and ethics committee oversight. 

The changing circumstances requires a 

careful balance between improved patient 

access and ethical protections.[38] 

4.2 Patient-Centered Trial Designs 

Patient advocacy groups (PAG) play an 

important role in designing patient-centered 

trial designs by actively engaging patients, 

addressing special issues in infectious and 

rare illnesses, and arguing for ethical norms 

to ensure trial integrity.[39] 
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4.3 Future Landscape of Clinical Research 

As technology progresses, patient 

engagement increases, pointing to a future in 

clinical research characterized by 

collaboration among patient advocacy 

organizations, researchers, and legislators. 

The use of technology such as blockchain 

and virtual/augmented reality demonstrates a 

dedication to innovation, while the emphasis 

on open access promotes transparency and 

improves communication between patient 

advocacy organizations and researchers.[40] 

CONCLUSION 

The combination of innovative 

biomarkers, patient advocacy, and open 

access in decentralized clinical trials 

provides an effective response to the 

problems of infectious and rare disease 

research. Biomarkers improve real-time 

monitoring and personalized treatment 

methods, patient advocacy organizations 

provide valuable insights into trial design, 

and open access promotes openness and 

cooperation. Together, these aspects help to 

make clinical research more successful and 

inclusive, eventually expanding our 

understanding of diseases and improving 

outcomes for various patient populations. 

This integrated strategy has significant 

potential for bridging gaps and providing 

hope to individuals suffering by infectious 

and uncommon diseases throughout the 

world. 
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