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Abstract  
With the development of clinical practice and transformation of the medical model, traditional Chinese 
medicine (TCM) research has attracted considerable attention. Randomized controlled trials of 
traditional Chinese medicine are unable to meet the need of clinical research, while the real-world 
studies are more in accordance with the characteristics of traditional Chinese medicine research. In 
this paper, the concept and characteristics of real-world studies, characteristics of traditional Chinese 
medicine research, and the advantages of and the application of real-world studies in the clinical 
research of traditional Chinese medicine, were reviewed to provide new ideas for TCM research. 
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Background 
 
Traditional Chinese medicine (TCM) is a valuable asset 
of the Chinese people and has received more and more 
recognition by the international community. This has 
provided a wide space for the development of traditional 
Chinese medicine. Evidence-based methods are used 
widely in clinical studies regarding traditional medicine. 
However, due to methodological limitations, the higher 
level of evidence from randomized controlled trials 
(RCTs) lack actual application value. Real-world 
studies (RWS) are comprehensive studies on the 
efficacy and safety of some intervention measures (such 
as diagnosis, treatment, prognosis) in a real-world 
population with little or no bias. Such studies can 
provide sufficient evidentiary support for traditional 
Chinese medicine clinical studies. Hence, RWS have 
broad clinical prospects in traditional Chinese medicine 
clinical studies. 
 
1. Concept of real-world studies 
RWS originate from efficacy clinical trials and refer to 
the non-randomized selection of intervention measures 
according to patients’ conditions based on a larger 
sample (covering subjects with higher 
representativeness) and the implementation of long-
term evaluation of significant outcome markers to 
further assess the external efficacy and safety of the 
intervention measure [1]. RWS cover a broad range of  

 
fields and can be used for studies regarding diagnosis, 
prognosis, etiology, etc., in addition to interventional 
studies. 
 
2. Characteristics of real-world studies 
RWS are patient-centric clinical studies that are 
conducted during real-world medical treatment to 
evaluate the efficacy and adverse reactions of 
intervention measures in broad real-world medical 
processes from the patient’s perspective. The core 
concept of RWS is to maximally restore intervention 
measures to real clinical practice conditions [2]. 
Compared with other study methods, RWS have unique 
characteristics: 

(i) Study objective: RWS are effectiveness trials that 
are more concerned with the actual medication statuses 
of patients. Interventions are carried out on patients in 
real-world environments to discover chronic and 
potential reactions and rare adverse events of the drug, 
discover new indications for the drug while validating 
general efficacy, evaluating the economics of the drug 
in routine clinical practice, and measuring the benefits 
of the drug or intervention measure among patients in a 
real-world environment [3]. 

(ii) Study population and sample size: RWS usually 
require a large sample size to comprehensively cover 
the population. The study environment should reflect 
basic medical measures performed in the broader
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population [4]. However, there is no consistent 
consensus on the sample size required for RWS. In 
existing RWS, a large sample size (n > 500) was 
selected for the vast majority of studies, to ensure good 
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representation [5]. 
(iii) Inclusion and exclusion criteria: RWS have 

broader inclusion criteria and fewer exclusion criteria. 
The enrollment criteria for subjects must ensure that 
there is consistency between the study population and 
the population from which experimental results are 
being generalized from [4] to reduce selection bias. 

(iv) Randomization and control (intervention 
measure): In RWS, drugs or other intervention measures 
are selected according to the patient’s actual condition 
and medication wishes, which is the biggest difference 
in experimental design between RWS and RCTs [6]. At 
the same time, in RWS, investigators do not restrict 
concomitant medications and medication conditions 
and treatment are carried out according to actual needs. 
Observation and recording are carried out to restore the 
most realistic clinical practice. Therefore, RWS can be 
considered as non-randomized, open-label, and non-
placebo-controlled studies [7]. 

(v) Study duration and observation markers: 
Generally, RWS have a longer clinical observation and 
follow-up duration to observe for broad clinically 
significant markers, such as quality of life and mortality 
rate and not specific symptoms or characteristics [8]. 
This reflects the long-term effects and adverse reactions 
of new drugs and therapeutic measures to provide a 
comprehensive and better evaluation of health outcomes. 

(vi) Data collection and analysis: RWS usually 
require the investigator to collect more comprehensive 
and more data. In addition to basic demographic 
characteristics, medical history, time of disease onset, 
clinical presentation, treatment, and hospital outcomes, 
some studies also require the use of case report forms to 
collect discharge follow-up data to obtain long-term 
outcome information [9]. With regard to statistical 
analysis, existing statistical methods should be flexibly 
used according to the type of data and actual trial 
requirements. 

(vii) Quality control: The open-label characteristic of 
RWS will lead to significant observer bias. Hence, 
multivariate analysis, propensity score matching, and 
other statistical methods are usually used in RWS to 
control bias. However, the aforementioned methods can 
only adjust known confounding factors and it is difficult 
to control unknown or non-observed confounding 
factors [10]. Therefore, strict control measures should 
be used for data collection, management, and analysis, 
and a standard should be established to ensure study 
quality. 

(viii) Ethical problems: RWS evaluate the final 
results of medical interventions and actual operations in 
a real-world medical environment. There are fewer 
restrictions on study duration, sample size, and other 

factors with regards to ethical principles. However, 
relevant regulations on medical ethics will still be 
complied with [1,6]. 
 
3. Characteristics of clinical studies in traditional 
Chinese medicine  
Clinical efficacy is the basis for the survival and 
development of traditional Chinese medicine. In the 
past, traditional Chinese medicine only stopped at the 
conventional clinical study stage of diagnosis and 
treatment of individual patients and population clinical 
effects were mainly verified and transmitted through 
long-term clinical practice. Since the 1960s, traditional 
Chinese medicine and Western medicine both integrated 
the theories and methods of clinical epidemiology in 
population clinical studies [11]. However, the use of 
RWS in traditional Chinese medicine clinical studies is 
not as smooth as in western clinical studies. This is due 
to the characteristics of traditional Chinese medicine 
clinical studies: Firstly, complexity. Traditional Chinese 
medicine focuses on a holistic view, harmony between 
man and heaven, and disease differentiation and 
treatment. Traditional Chinese medicine treatment 
varies according to person, time, and place. Traditional 
Chinese medicine has characteristics such as complex 
intervention and personalized treatment, which 
manifest from the start to the end of traditional Chinese 
medicine clinical activities. The intervention is based on 
disease differentiation and treatment and includes 
acupuncture, massage, and music, psychological, and 
other auxiliary treatment. In addition, the treatment is 
adjusted according to dynamic evolution of the disease. 
The efficacy of traditional Chinese medicine is 
intimately associated with individual responses [12] and 
is affected by the place of production of medicinal 
materials, harvesting season, and preparation and 
storage methods [13]. Secondly, subjectivity. The entire 
disease differentiation and treatment process is mainly 
subjective. For example, the four diagnoses are affected 
by the physician’s professionalism and patient 
perception and expression. Pharmacological treatment 
is affected by the medication habits and school of 
thought of the physician. Efficacy evaluation is affected 
by the patient’s psychological factors and wishes. Most 
outcome markers for evaluating the clinical efficacy of 
traditional Chinese medicine are qualitative and lack 
objective evaluation criteria [13,14]. 
 
4. Strengths of using RWS in traditional Chinese 
medicine clinical studies 
Due to the aforementioned characteristics of traditional 
Chinese medicine clinical studies, RCTs cannot fully 
demonstrate the efficacy advantages of traditional 
Chinese medicine. RWS provide a new direction in 
traditional Chinese medicine research, particularly 
efficacy evaluation for traditional Chinese medicine. 

On the one hand, traditional Chinese medicine 
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emphasizes the “holistic viewpoint” and efficacy 
evaluation in traditional Chinese medicine focuses more 
on the overall condition of the patient, including the 
physical and mental aspects. RWS focus on markers 
with broad clinical significance, such as the degree of 
disability and quality of life, which fits perfectly with 
the “holistic viewpoint” in traditional Chinese medicine. 
Another characteristic of traditional Chinese medicine 
is disease differentiation and treatment, which does not 
advocate specific drugs/prescriptions for specific 
diseases. Prescriptions that are suitable for the patient 
are prescribed according to the patient’s syndrome 
based on the clinical experience of the physician in 
combination with the environment and climate. In RWS, 
the inclusion and exclusion criteria are usually broad 
and patients can simultaneously suffer from other 
diseases, the patient’s daily activities and diet may be 
irregular, and it is difficult to achieve inter-patient 
homogeneity; however, patients can be used as 
observation subjects [14]. In addition, blinding is not 
used in RWS and suitable intervention measures are 
administered according to the patient’s wishes and in 
combination with the actual medical condition, which 
matches with disease differentiation and treatment in 

DOI: 10.53388/ghr2020-06-014

traditional Chinese medicine [15]. 
In addition, big data-based RWS are more favorable 

for the transmission and development of traditional 
Chinese medicine. For several thousand years, 
academic ideas and experiences in traditional Chinese 
medicine have been developed through teacher-student 
interaction and individual experience and practice. This 
often results in problems in scientific development and 
transmission and the subjectivity of the transmission 
method is often criticized. Big data technology based on 
data mining can extract previously unknown but 
potentially useful information and knowledge from a 
large volume of incomplete, noisy, blurry, and 
randomized databases. Techniques that are often used in 
big data can be employed on real-world data obtained in 
traditional Chinese medicine clinical practice to 
objectively present the unique ideas and practical 
experiences of thousands of years of traditional Chinese 
medicine (traditional Chinese medicine RWS) [16,17]. 
This will provide opportunities for discovering new 
patterns and characteristics in traditional Chinese 
medicine, through promoting innovation in the basic 
theory of traditional Chinese medicine, clinical 
diagnosis and treatment theory, and traditional Chinese 
medicine clinical evaluation methods, thereby 
promoting the transmission and development of 
traditional Chinese medicine [18]. 
 
5. Application of RWS in traditional Chinese 
medicine treatment of liver disease 
RWS emphasize the use of epidemiological theory and 
methods to carry out observation studies, cross-
sectional studies, or cohort studies, of which registry 

studies in observation studies are widely used in clinical 
practice [7]. In registry studies, observation study 
methods are employed for prospective or retrospective 
collection of clinical data from past projects or other 
relevant data for rational statistical analysis to achieve 
the expected aim of the study. In such studies, a specific 
characteristic disease, specific subject product, or 
specific effects/outcomes of specific medical services 
are evaluated. In registry studies, the investigator must 
collect data regarding demographic characteristics, 
patient history, time of onset, clinical presentation, 
treatment outcomes of registered patients according to 
the expected objectives, and even obtain specific long-
term outcome data [19]. Some researchers pointed out 
that the real-world traditional Chinese medicine liver 
disease clinical study is based on a sharing system, with 
data usage as a core technology, and data collection is 
an important aspect. Effective organizational 
management measures are established for long-term 
health management follow-up work among liver disease 
patients, to provide condition monitoring and health 
education to patients, achieve dynamic monitoring, help 
patients to learn self-management, and improve self-
efficacy and quality of life [20]. In recent years, 
attempts of RWS in traditional Chinese medicine 
treatment of liver disease were performed in the field of 
traditional Chinese medicine liver disease to implement 
real-world based studies on traditional Chinese 
medicine syndrome, medication patterns, and efficacy 
evaluation among hepatitis B patients [21-23]; studies 
on the clinical characteristics, traditional Chinese 
medicine data mining, and prospective studies among 
cirrhosis patients [24]; empirical studies on famed 
traditional Chinese medicine techniques [25], 
prophylactic regimens, treatment regimens, and 
efficacy evaluation of traditional Chinese medicine in 
the prevention and treatment of primary liver cancer 
[26-28]; real-world-based prospective cohort studies on 
fatty liver; real-world traditional Chinese medicine 
clinical studies based on biological sample databases; 
real-world-based case-control studies; and disease 
prediction model based on the sharing system [29]. At 
the same time, emphasis is placed on medical ethics 
problems in RWS [30]. These studies cover many areas 
of traditional Chinese medicine liver disease. 
 
Summary 
 
RWS is a research concept that has gradually obtained 
recognition since its proposal and is gradually used in 
clinical decision-making. Although confounding factors 
are present and require further confirmation of causal 
relationships, sample sizes are very large, costs are 
relatively high, and study results may not be significant, 
but RWS ensure the extrapolation of result and provide 
evidence of the efficacy and safety of routine clinical 
treatment measures. RWS will greatly promote the 
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development of traditional Chinese medicine. RWS can 
retain the features of traditional Chinese medicine 
without losing the scientific nature of traditional 
Chinese medicine studies at the same time. This will 
enable investigators to obtain scientific results that 
match real-world clinical conditions and provide 
innovative opportunities for the development of 
traditional Chinese medicine. However, drug-related 
RWS are still at the exploratory stage and require 

DOI: 10.53388/ghr2020-06-014

theoretical and practical attempts at exploration. 
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