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Summary 

Historically, information on drug safety and efficacy were derived from randomized clinical trials (RCT), although 

RCTs have several limitations. The need to generate evidence in a real-world setting has led to a massive growth in 

the field of observational research using real world data (RWD). Real word evidence (RWE) is already filling the 

gaps of pre-marketing clinical evidence through evidence generated in the post-marketing phase, becoming increas-

ingly recognized as an essential element to inform healthcare decisions, both at the regulatory and clinical and 

organizational level. In the past decade, the role of RWE in regulatory setting has evolved significantly, conse-

quently, several regulatory agencies such as Food and Drug (FDA) and the European Medicines Agency (EMA), 

have set up specific task forces to better define how RWD can be leveraged for regulatory purposes. RWE is cur-

rently recognized as a relevant source of information for conducting studies aimed at identifying and characterizing 

the risk of medicines in the post-marketing phase but, there is still a great debate on how to exploit this information 

in the pre-authorization phase. The role of RWE is of importance in settings where it may be difficult to identify a 

sufficiently large population to perform robust analyses, such as in pediatric drug safety or rare diseases, as well as 

in chronic diseases. The usefulness of RWE in both the pre- and post-marketing setting would justify the creation 

of national centers of excellence which can store and analyze RWD in a timely and appropriate manner.  However, 

the creation of such centres of excellence must be accompanied by a greater of receptiveness of Health Technology 

Assessment and regulatory agencies. However, RWE also has its limitations. For example, RWD is usually gener-

ated for purposes other than research, as a result of which the quality and completeness of RWD is not always 

appropriate to address some research questions and there are limitations related to data accessibility. 

 

 

Background 

 

Real World Data (RWD) is defined by the Food and 

Drug Administration (FDA) as routinely collected med-

ical data, including healthcare claims, electronic medical 

records (EMRs) and patient registries, as well data col-

lected from healthcare applications in mobile phones and 

wearable devices (1).   

Real World evidence (RWE) is the type of evidence gen-

erated through appropriate analysis of RWD. Currently, 

there is increasing discussion about the potential role of 

RWE in the pre- and post-marketing setting for drug reg-

ulatory and reimbursement purposes (2). Recently, this 

topic has been addressed at the 2019 Italian Society of 

Pharmacology conference in Florence (Italy) in a speci- 

fically dedicated symposium.  

 

Historically, information on drug safety and efficacy 

were derived from randomized clinical trials (RCT), alt-

hough RCTs have several limitations. For example, they 

do not reflect the real-world setting, because patients are 

usually less clinically complex (e.g. they tend to be 

younger, healthier and exposed to fewer drugs (3-5) and 

number of enrolled patients as well as duration of the 

study are very limited. Although RCTs are the basis of a 

regulator’s decision on the marketing authorization of 

drugs, there has recently been a launch of several adap-

tive pathways for drug licensing, aimed at accelerating 

marketing authorizations, which implies post-marketing 

re-evaluation of benefit-risk profile of drugs on the basis 

of RWD. This is particularly common for orphan drugs, 

where there are additional limitations to conducting an 

RCT, such as the impossibility of identifying a large 

enough population of eligible patients and ethical issues 

associated with placebo treatment (6).  

The need to generate evidence in a real-world setting has 

led to a massive growth in the field of observational re-

search using RWD. It is likely that, soon, RWE will re-

ceive the same attention as evidence-based medicine did 

in the past century. This is most notable for orphan drugs 

(6). Generating such evidence on rare disease is funda-

mental to evaluate the burden of disease and to identify 

unmet clinical needs as well as eligible target popula-

tions for drugs prior to marketing.    

 

This could have important impacts concerning the regu-

latory decisions regarding the introduction of a drug into 

the market or whether a healthcare system is willing to 

pay for the drug, eventually adopting managed entry 

agreements. RWE can therefore provide a basis to pro-

vide the basis to design and develop innovative health 

organizational models. 
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In summary, RWE is becoming increasingly recognized 

as an additional element to inform healthcare decisions, 

both at the regulatory and clinical and organizational 

level. Indeed, RWE can be generated in all phases of the 

product life cycle, to the benefit of clinical practice as 

well as of a given healthcare system. RWE has been of 

great importance in the field of drug utilisation, safety, 

comparative effectiveness and cost effectiveness analy-

sis (7). RWE can also play a key role in various emerg-

ing areas, including for example personalized medicine 

(8) and gender medicine (9).  

RWD in Italy: setting the scene 

Italy is very rich in RWD, including healthcare claims 

databases, general practitioner and family pediatrician 

electronic medical record databases and several drug and 

disease registries (7). Most of these data sources, in par-

ticular the claim databases and electronic medical rec-

ords (EMRs), have been extensively used to study sev-

eral aspects of healthcare, including drug utilization 

(10), safety, comparative effectiveness (11), cost and 

cost-effectiveness (12), and form part of the European 

Network of Centres for Pharmacoepidemiology and 

Pharmacovigilance (ENCePP). These data sources have 

been very useful in studying special populations, such as 

pediatric populations (13), pregnant women (14), geriat-

ric populations (15) and patients with rare diseases (16). 

Italian healthcare administrative data contains a wealth 

of information on healthcare service utilization, includ-

ing hospital discharge records and emergency depart-

ment admissions, pharmacy claims from community and 

hospital pharmacies, ambulatory care prescription, as 

well as information on residential and community care. 

These databases have significant potential for generating 

RWE, by providing a broad overview of patient health 

over long follow-up periods. They have a high level of 

coverage because data collection on a regional basis is 

mandated by national law across the whole country. In 

this context, record linkage between individual claims 

databases is a relevant prerequisite which is necessary to 

conduct most RWE studies. Several data integration ex-

periences have been developed in Italy, either with na-

tional (17-19) or regional coverage (20) or combing sev-

eral regional databases (21). However, usually record 

linkage is most easily achieved at local level. Institu-

tions, such as Regional Health Care Agencies, have a 

natural advantage, since they can bring together clinical 

expertise and data from the regional healthcare provid-

ers. The aim of the present commentary is to describe the 

potential role of RWE in pre- and post-marketing setting. 

RWE in the pre-marketing regulatory setting 

RWE is currently recognized as a relevant source of in-

formation for conducting studies aimed at identifying 

and characterizing the risk of medicines in the post-au-

thorization phase (22). It is also efficiently used for con-

ducting studies aimed at evaluating the impact of risk 

minimization evaluation programs (23). However, there 

is still a great debate on how to exploit this information 

in the pre-marketing phase (24). FDA indicates some ar-

eas where RWE may play a strategic role in drug devel-

opment (25,26) such as: (a) analyzing the natural history 

of disease, crucial in rare disease to understand the bur-

den of disease, patterns of disease progression, and rele-

vant prognostic biomarkers to be used in clinical trials as 

surrogate endpoints; (b) recruiting patients in clinical tri-

als considering the evidence demonstrating that time to 

recruit is the main cause of delay and withdrawal of clin-

ical studies. Evaluation of validity and reliability of 

RWD is therefore a decisive factor for including this in-

formation in the drug development process. Although it 

will take time, future work should be focused on improv-

ing the quality of RWD, creating a harmonized frame-

work for conducting real-world studies (27). In addition, 

RWE can play an important role in pre-marketing setting 

by accurately describing drug positioning using popula-

tion-based data, predicting the number of patients eligi-

ble for a novel treatment prior to its marketing, quanti-

fying the burden of disease of a population eligible for a 

specific drug. Finally, another important role of RWE is 

to evaluate the integrated costs paid by the NHS for spe-

cific target populations, which is useful to forecast the 

economic impact of a novel drug. As matter of fact, such 

analyses could be useful for manufacturers to complete 

their reimbursement dossier in agreement with the recent 

guidelines licensed by the Italian Medicines Agency 

(28). 

RWE in the post-marketing regulatory setting 

In some specific contexts, RWE studies can also be used 
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for drug benefit-risk profile assessment for regulatory 

purposes, and to inform pricing and re-imbursement pro-

cess. Indeed, the Marketing Authorization Holder can 

voluntarily start or the European Medicines Agency 

(EMA) can impose post-authorisation studies (post-au-

thorisation safety studies and post-authorisation efficacy 

studies) as part of the risk management plan (RMP) (29). 

The role of RWE is of importance in settings where it 

may be difficult to identify a sufficiently large popula-

tion to perform robust analyses.  

A notable example of this is pediatric drug safety (30), 

where EMA Good Pharmacovigilance Practice (GVP) 

specifically mentioned the role of RWE especially in de-

tecting serious and rare ADRs that cannot be captured in 

RCTs (31). There are several other specialized fields 

where the strengths of RWE could be useful, such as in 

the cases of orphan drugs and combinations or sequences 

of therapies, or in the case of new therapeutic indications 

of already marketed drugs. 

Caveats for the usefulness of RWD 

Methodological considerations  

Regulatory agencies, clinicians and payers globally are 

increasingly interested in RWE. The evidence generated 

from observational research can add to the evidence that 

is already known through pre-marketing experimental 

study designs. However, RWE also has its limitations. 

For example, RWD is usually generated for purposes 

other than research, as a result of which the quality and 

completeness of RWD is not always appropriate to ad-

dress specific research questions and there are limita-

tions related to data accessibility (32). Because of these 

critical issues, the scientific community is sometimes 

still sceptical about the usefulness of RWE. This scepti-

cism may arise from the observational method used to 

obtain the evidence, from the unknown quality of the 

data as well as from the reduced clinical information ob-

tained. Finally, yet importantly, this scepticism may 

emerge from the potentially unethical approach to “tor-

ture” the data until the expected result is reached. Alt-

hough these criticisms of RWE are justifiable, several 

methodological strategies can help to conduct high qual-

ity observational studies, based on transparency and sci-

entific rigor, leveraging the strengths of RWD while tak-

ing in mind their limitations.  

An observational study can only provide evidence re-

lated to the effectiveness of a drug, never its efficacy (i.e. 

RWE can only confirm in clinical practice results of clin-

ical trials). Furthermore, the study criteria and design 

must be planned in advance and the protocol needs to be 

approved by an ethics committee.  

For greater transparency, the protocol of such studies 

should be deposited in public repositories such as the EU 

PAS Post-Authorization Study register (33), which is 

maintained by European Medicine Agency mainly for 

imposed post-authorization studies. RWD which is not 

analyzed using appropriate and robust methods will un-

doubtedly not generate useful evidence, but the same can 

be said about any kind of data (34). RWE is also very 

useful in better understanding drug effectiveness and 

safety in chronic diseases, as these patients are often ex-

cluded from RCTs. 

Ethical considerations  

The regulatory framework governing observational 

studies in Italy currently covers only studies involving 

the administration of medicinal products while, in light 

of the incumbent EU legislation, medical devices should 

be included as well (35).  

A streamlined and efficient authorisation process for all 

types of observational studies, including those with-out 

medicinal products administration, is urgently needed. 

Legislative decree No 52 of 14 May 2019 commits the 

adoption of a decree on observational studies issued by 

the Italian Ministry of Health. The ministerial decree fa-

cilitates the implementation of observational, non-profit 

studies. The Italian Society of Pharmaceutical Medicine 

(SIMeF), the Italian Society of Pharmacology (SIF), and 

other Italian Scientific Societies and Institutions, have 

drawn up a document listing nine recommendations, 

which concern studies conducted with observational 

methodology (36).  

The document recommends that each study protocol re-

ceives a single evaluation from a competent panel of ex-

perts (with multisite and nationwide validity) and pro-

vides for the possibility, under certain conditions, of ad-

ditional diagnostic procedures, while maintaining the 

observational nature of the study.  

On a practical level, more should be done to address the 

ethical and methodological concerns that prevent ad-

vances in RWE generation, such as patient-level linkage 

between different types of data sources.  
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Regulatory and Health Technology Assessment per-

spectives on real-world data: current options and fu-

ture perspectives  

In the past decade, the role of RWE in regulatory setting 

has evolved significantly (37). As a result, several regu-

latory agencies such as FDA and the EMA, have set up 

specific task forces and programs to better identify and 

define how RWD can be leveraged for regulatory pur-

poses (38,39). The feasibility of using RWD to replicate 

clinical trial evidence was put into question, as only 15% 

of the 220 US-based clinical trials published in high-im-

pact journals in 2017 could have been replicated using 

currently available observational data from EHRs and 

healthcare claims (40). Regardless of the scientific and 

methodological debate, the regulatory context already 

authorizes new medicines based on non-experimental 

design (e.g., single arm trials, series of cases, retrospec-

tive observational data), eventually using RWD. Indeed, 

all advanced therapies for the treatment of rare or ultra-

rare conditions have been authorized by EMA according 

to the analysis of series of cases, or single arm trial. The 

same pattern was registered in the US FDA authorization 

processes.  

Among European authorization procedures, the condi-

tional marketing authorization has been introduced in or-

der to support the development of medicines, such as or-

phan drugs, that address unmet medical need, in prevent-

ing or treating seriously debilitating or life-threatening 

diseases. In these cases, at the time of authorization, the 

quantity and quality of clinical evidence is lower than 

normally required. In Italy, there are several drug moni-

toring registries as of 2005 which were mandated by the 

Italian Medicines Agency (AIFA), that cover all 

healthcare facilities and hospitals of the Italian National 

Healthcare Service (41). Currently, the use of over 80% 

of medicines receiving a conditional marketing authori-

zation by EMA and reimbursed by the Italian healthcare 

system is currently monitored by AIFA registries.  

The overall picture of the AIFA monitoring web plat-

form of registries includes 196 active registries, moni-

toring mainly onco-haematologic diseases, for a moni-

toring time span ranging between two to eight years. The 

data in the AIFA monitoring registries reflect the use of 

the medicines in the Italian healthcare context. As a re-

sult, they are used to generate useful post-marketing 

RWE on recently authorized products (42,43). This is 

particularly useful to verify the real impact of reimburse-

ment criteria fixed by AIFA. Filling the gap between 

clinical trial data and RWD is one the main objective of 

AIFA monitoring registries, especially for those medic-

inal products having incomplete clinical evidence, or 

having uncertainty about several drug utilization pa-

rameters (e.g. the recommended duration of treatment) 

that may substantially impact on the final cost of treat-

ment (44). In this way, AIFA monitoring registries are a 

useful tool to evaluate post-marketing clinical evidence 

and to compare main results from pivotal clinical trials 

with respect to those observed in real-world setting. In 

practice, such registries have rarely been used to gener-

ate and publish RWE. The use of these registries is an 

opportunity that can certainly be better leveraged.    

Another development in generating RWE takes the form 

of pragmatic trials (45). Pragmatic trials are designed to 

test interventions in everyday clinical settings in order to 

maximize generalizability, with a research question fo-

cused on whether an intervention is effective works in a 

real-world setting. In order to be defined as pragmatic, a 

RWE study is expected to meet the PRECIS-2 tool cri-

teria that are related to several aspects of the trial (eligi-

bility of participants, recruitment phase, settings and or-

ganization, flexibility of delivery of the intervention and 

flexibility in how participants are monitored, follow-up, 

primary outcome and analysis). Since the patient is in-

creasingly considered as the center for any healthcare 

system, pragmatic trials measure a wide spectrum of out-

comes, mostly patient-centered.   

In this context, patient-reported outcomes (PROs) could 

provide data directly by the patient without any interpre-

tation by clinicians. PROs can be very useful for the 

evaluation of several types of outcomes including those 

related to physical functions, symptoms, psychological 

wellbeing, cognitive functioning, satisfaction with care, 

health related quality of life and adherence to treatments. 

The usefulness of RWE in a pre- and post-marketing set-

ting would justify the creation of national centres of ex-

cellence which can store and analyse RWD in a timely 

and appropriate manner, as has been done in Spain, Can-

ada and the US to name a few (46).   

However, the creation of such centers of excellence must 

be accompanied by a greater of receptiveness of Health 

Technology Assessment (HTA) and regulatory agencies 

in considering RWE as fit for purpose both at the time of 

first HTA/regulatory evaluations and in subsequent re-

valuations. 
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The national availability of stable data platforms and 

methodologies that are more easily accessible in Italy in 

this context can lead to significant business investment 

at the research and development level, thus supporting 

the evolution of a high-quality “evidence producer” en-

tity to complement traditional evidence generation in 

RCTs (46). 

 

 

Conclusions  

RWE is essential to inform healthcare decisions whether 

at regulatory, clinical or organizational level and to sup-

port a better allocation of resources, driven by routinely 

collected data. RWE is complementary to the evidence 

derived from RCTs and it has the potential to reduce the 

degree of uncertainty in all phases of the product life-

cycle. This can benefit both patients in clinical practice 

as well as the sustainability of the healthcare system. 

RWE can play a key role in various areas, including for 

example personalized medicine and gender medicine. In 

order to define the necessary evidence already at a pre-

approval stage, but also to agree on the most appropriate 

and effective methods for each specific research ques-

tion, an early and continuous dialogue between the vari-

ous stakeholders involved in the development, evalua-

tion and use of drugs is needed.  
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