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Abstract: With the rapid development of modern science and technology, traditional randomized controlled trials have
become insufficient to meet current scientific research needs, particularly in the field of clinical research. The emergence of
real-world data studies, which align more closely with actual clinical evidence, has garnered significant attention in recent
years. The following is a brief overview of the specific utilization of real-world data in drug development, which often
involves large sample sizes and analyses covering a relatively diverse population without strict inclusion and exclusion
criteria. Real-world data often reflects real clinical practice: treatment options are chosen according to the actual conditions
and willingness of patients rather than through random assignment. Analysis based on real-world data also focuses on
endpoints highly relevant to clinical benefits and the quality of life of patients. The booming big data technology supports
the utilization of real-world data to accelerate new drug development, serving as an important supplement to traditional

clinical trials.
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1. Introduction

In clinical research, the classic method to evaluate the efficacy of a drug or treatment is the randomized
controlled trial (RCT). Over the past few decades, RCTs have profoundly reshaped modern medical knowledge
and practice strategies. The advantage of RCTs is their ability to significantly reduce bias in clinical trials.
However, by design, RCTs also have certain limitations, and the clinical trial environment is often quite
different from real medical practice. Therefore, the effectiveness of RCT results can be insufficient when
extrapolated to the broader population or applied in real life. Due to these limitations of RCTs, real-world
research, another clinical evaluation methodology, has been gaining increasing attention from researchers
worldwide ',

Real-world studies (RWS) originated from practical randomized controlled trials, proposed as early
as 1966, but gradually gained attention after being formally proposed by Professor Kaplan in his 1993
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paper describing a prospective study of Ramipril’s effects on hypertension. RWS are defined as providing
interventions based on the actual conditions and wishes of patients, using a large and broadly representative
sample size rather than random allocation, and conducting long-term follow-up evaluations of outcomes with
broad clinical benefit to further evaluate the external effectiveness and safety of interventions. RWS can also
be applied in various settings, including diagnosis, prognosis, etiology, and other aspects of certain diseases or
medical conditions *. Comparative effectiveness studies, which involve patient-centered analyses of clinical
data from different patient groups to compare the actual application of various interventions, also fall under the
category of real-world research. These studies provide a better basis for clinical decision-making and health
policy formulation.

Real-world data can be understood as clinical studies where data is derived from conventional medical
environments. In this process, medical personnel aim to improve and safeguard the health status of patients,
adopting appropriate methods and carrying out medical activities with patients at the core. Applying the concept
of real-world data to drug development has both theoretical and practical advantages. There are many different
ways to use real-world data to facilitate or accelerate drug development as a complement or replacement for
RCTs. This paper reviews the latest trends in utilizing real-world research in clinical development and discusses
data quality control in real-world research.

2. Features of real-world data

2.1. Nature of real-world data

Real-world data focuses on external authenticity and is primarily used to evaluate the effectiveness of a drug
or treatment in a real clinical setting. Comparative effect studies in real clinical situations select rich samples
to compare the advantages and disadvantages of different strategies in prevention, diagnosis, observation of
disease conditions, or improvement of medical service levels. The research results help medical workers and
policy implementers make decisions that improve clinical outcomes .

2.2. Design of studies based on real-world data

The authenticity of the clinical setting and the effectiveness of outcome evaluation requires observation and
follow-up times in real-world studies to be generally longer. In designing real-world studies, medical personnel
choose appropriate treatment plans according to the patient’s conditions and wishes, determine research
objectives, and then choose observational or analytical studies rather than simple randomization and blind trials
using placebos to make the results more realistic. For example, in a multinational prospective observational
study of acute coronary syndrome (ACS), 14,259 STEMI patients from multiple hospitals in several countries
were studied. An observational method was applied to investigate the impact of thienopyridine and fibrinolytic
treatments on STEMI (ST-elevation myocardial infarction) patients ™.

2.3. Real-world data inclusion and exclusion criteria and sample size

Strict inclusion and exclusion criteria often limit the broad generalization of a study’s findings. To effectively
reflect the true picture of the disease, real-world studies broaden inclusion criteria and narrow exclusion criteria,
not excluding severe and complex cases with comorbidities. These approaches minimize the difference between
the study population and the target population in real clinical practice, improve external authenticity, and reduce
selection bias. Similarly, real-world data should take a holistic sample to include often overlooked populations,
such as elderly patients, children, women, and minorities with special socioeconomic statuses. Patients with

complex complications can be included in real-world studies, enhancing the applicability of conclusions to

110 Volume 8; Issue 3



healthcare workers. Of course, the sample size of real-world data is not always large, and sometimes a relatively

small but uniform sample size can be chosen ™.

2.4. Choice of interventions and evaluation criteria

Studies based on real-world data do not need to use special criteria to intervene in the treatment of patients.
Instead, they only collect data according to the actual clinical indications of patients, their diagnosis and
treatment processes, and the long-term outcomes of such treatments. Evaluation of results is also not limited to
one or a few specific clinical indicators but includes dose frequency, side effects, improvement rate, mortality
rate, recurrence rate, disability conditions, and other indicators with clinical practical value '*'.

2.5. Requirements and statistical methods for real-world data ethics

The ethical issues of real-world data are mainly distributed across three stages of research: data collection,
data analysis, and results reporting, each involving different ethical issues. However, real-world data do not
involve special or ineffective intervention measures for the target population but only observation and follow-
up of the treatment process. Thus, it can minimize the ethical harm to study subjects. The statistical methods
used in real-world studies are essentially the same as those used in other clinical studies (randomized controlled
trials, single-case randomized controlled trials, etc.) (chi-square test, Fisher test, log-rank test, ROC curve,
etc.). However, due to the many factors that influence real-world research, more comprehensive and advanced
statistical methods (multi-factor analysis, instrumental variables, propensity scores, etc.) are needed to analyze

the results more accurately.

3. Cases of real-world data application in drug development

3.1. Application in drug life cycle management

Drug life cycle management refers to the comprehensive oversight of drugs throughout their development
stages, including design, clinical trials, marketing, and market withdrawal. Real-world data (RWD) plays a
crucial role in this process, helping researchers understand drug safety, efficacy, and patient usage to develop
better treatment options .

For example, post-marketing authorization of a drug, RWD can help monitor its safety, identify potential
adverse reactions, and implement timely measures to ensure patient safety. Additionally, RWD helps understand
patient responses and the effectiveness of different drugs, facilitating the creation of more personalized
treatment plans. It also informs the development of digital or portable devices (e.g., mobile apps, wearables)
that help understand patient behavior and treatment adherence, thereby enabling the creation of effective digital

interventions.

3.2. Application in drug clinical trials
Clinical trials are essential for measuring the efficacy and safety of drugs. However, due to limited sample sizes
and strict inclusion/exclusion criteria, clinical trials may not fully reflect real-world outcomes ] Therefore,
drug evaluations relying solely on clinical trial data have limitations. RWD, through large-scale research
designs, can provide a more comprehensive description of real-world case characteristics and treatment
practices, summarizing treatment effects and patient responses to better assist in clinical trial design and further
drug evaluation.

RWD is increasingly important in pharmaceutical drug development. Well-designed clinical studies using
RWD analyze sources such as electronic medical records and wearables. Unlike controlled trials, these studies
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offer insights into patients’ daily lives regarding safety and efficacy. Researchers can use the results to identify
potential patients and optimize criteria for clinical trials. For example, during the pandemic, RWD played a key
role in assessing the efficacy and safety of COVID-19 vaccines. It helped evaluate the effectiveness of mRNA
vaccines for healthcare workers and critical personnel . A recent trial based on RWD also demonstrated the
efficacy of AstraZeneca’s COVID-19 vaccine against certain critical medical conditions and hospitalizations.

RWD is used not only pre-approval but also post-approval by health authorities. It answers remaining
questions about vaccines after clinical trials, conducted within a short period, helping understand patient
characteristics and behavior, predict disease progression, and evaluate vaccine response.

The use of RWD applies to both vaccines and drugs. It provides insights into actual outcomes, including
adverse events, treatment adherence, and long-term effects. By analyzing data from diverse patient populations,
RWD can complement clinical trial results. In summary, leveraging data from diverse sources, RWD
enhances drug development for decision-making in business, regulatory, and medical contexts, improving the
understanding of drug safety, efficacy, and real-world impact.

4. The future of real-world data in drug development

4.1. Real-world data in clinical trials

In the long-term battle against diseases, clinical trials have adhered to unique methodologies and practices,
with a people-centric concept being the most prominent characteristic. Guided by the International Council
for Harmonisation (ICH) Good Clinical Practice (GCP), clinical studies should not only focus on disease
management but also on improving patients’ quality of life, subjective feelings, and ability to perform daily
activities. Randomized controlled trials (RCTs) require simple and clear interventions, effective control
measures (such as placebos), and highly homogeneous study populations, which may no longer fully reflect the
needs of modern drug development. Therefore, clinical trials should aim to establish homeostasis in the body,
maintain normal physiological functions, and improve adaptability to the external environment. This holistic
approach determines the complexity of drug interventions, relying on clinically meaningful endpoints beyond
morbidity and mortality """’ Real-world data (RWD) encompasses the impact of different interventions under
unique patient conditions, combined with social and environmental factors. Integrating these considerations
into traditional clinical trial models through RWD enables more comprehensive and fit-for-purpose efficacy

evaluations.

4.2. Big data technology supporting real data research

The 21st century has witnessed rapid advancements in internet technology, cloud computing, mobile terminals,
and data storage methods, heralding the era of “big data.” Concurrently, data mining technology has emerged,
defined as the process of extracting hidden information and knowledge from large, incomplete, noisy, fuzzy,
and random databases. Big data technology emphasizes the comprehensive collection of data, prioritizing
the approximate grasp of large datasets over the precise accuracy of a few individuals. This aligns with the
overall concept of drug development, focusing on practical results, making it well-suited for clinical research
supporting drug development.

Traditional clinical trial design and conduct have evolved through inherited and repeated practices, often leading
to challenges in addressing diverse clinical questions, lengthy completion times, and frequent criticisms ", Big
data techniques such as association rule cluster analysis, complex networks, decision trees, and hidden Markov
models can objectively present clinical practice experiences using real-world data generated in clinical settings,

providing more objective and representative insights. Additionally, the proliferation of electronic medical

112 Volume 8; Issue 3



record systems and the exponential growth of medical information make big data research in the medical field
inevitable. Sharing and integrating big data in clinical drug development, and analyzing it, can significantly
enhance the efficiency of clinical research. This approach provides opportunities to discover new clinical
practice patterns and features, promoting the innovation of basic theories into practical methods for guiding
patient selection, treatment choices, and evaluation criteria within clinical development. Ultimately, big data
technology will facilitate the inheritance and evolution of clinical development practices.

5. Conclusion

In summary, real-world data, with its origins in clinical application, is closely intertwined with people-oriented
clinical development practices and evaluations. It places significant emphasis on practical value and holds
promise for further application in the future. However, real-world data is still in its infancy and presents some
challenges. For instance, quality control in real-world research requires collective efforts from researchers to
develop appropriate quality control strategies. Additionally, the large sample sizes in real-world studies, the
extensive and complex databases generated, and the difficulties in statistical analysis pose new challenges for
data management and statistical evaluation of efficacy. Opportunities and challenges coexist, offering a unique
chance to drive future developments in the field of drug development.
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