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Has the Time Come to Replace Randomized Controlled Trials With Real-World Evidence?  
A Case of Medical Devices
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Teaching Hospital, Manchester, England, UK

On April 5, 2017, 
the medical 
devices industry 
welcomed a new 
medical device 
regulation (EU 
2017/745) that 
will go into effect 
on May 25, 2020. 
The key change 
is strengthening 
the importance of 
clinical evidence 
in the regulatory 
process. 

Medical device regulation introduced 
a clinical evaluation report as a 

framework for generating relevant 
information with respect to the safety and 
performance of medical devices, as well 

live document with regular updates based 
on insights generated during day-to-day 
experience with a given medical device. 
This report is to be based on the critical 

and real-life data collection. The medical 
device regulation includes postmarket 
clinical follow-up to ensure continuous 
input into a clinical evaluation report. 
This process is largely new for device 

is to routinely collect and evaluate data 
regarding the utilization of medical 
devices in real-life clinical settings.

Medical device regulation introduced a 
periodic safety update report for class 

clinical follow-up data, periodic safety 
update reports encompass postmarket 

analysis. Manufacturers are also 
required to feed into periodic safety 
update reports information regarding 
characteristics of treated patients. 

a periodic safety evaluation report 
will require almost yearly updates. 
The compliance with medical device 
regulations will be vital as the periodic 
safety update report, along with the 
vigilance report and other reports, will 
be used to populate the European 
Databank of Medical Devices (Eudamed). 

more detailed regulations regarding the 

the end of 2019.1

evaluation report, postmarket clinical 
follow-up, and the periodic safety update 
report, which fully rely on real-world data, 
will not be enough. Thus, medical device 
regulations introduced an additional 
criterion of further clinical investigations, 

devices. A “clinical investigation” might be 
interpreted as the need for a randomized 
controlled trial (RCT), although this is not 
explicitly stated. Among the endpoints 
listed, there is the intended purpose, 
performance, safety of the device, and 

impact of a device on the health of 
an individual, expressed in terms of a 
meaningful, measurable, patient-relevant 
clinical outcomes, including outcomes 
related to diagnosis, or a positive impact 
on patient management or public health.”

the need for a comparator control study 
has not been introduced.” Medical device 
regulation does, however, mention a need 
for “consideration of currently available 
alternative treatment options for that 
purpose, if any.” 

has introduced multiple references to 
the need for real-world evidence while 
omitting the explicit requirement for 

about the future of RCTs in the process 
of medical device assessment. Can real-
world evidence generation be a better 
choice than RCT in the evaluation of a 
medical device’s clinical and economic 

that need to be weighed before any 
meaningful conclusions can be drawn. 
One can divide them into 2 groups 
related to pre- and postmarket launch 
phase.

Prelaunch Phase
Feasibility 
On average, 18 months is the suggested 
life cycle of a medical device.2 There 
are at least 2 reasons for such a short 
time horizon. First, medical devices can 
be developed for either therapeutic or 
diagnostic purposes, with this scope 
of use being changed during the 
clinical development. Second, unlike 
pharmaceuticals, medical devices are 



primarily from end users’ insights, rather 
than laboratory exploration. Medical 
devices undergo constant “incremental” 
development based on clinicians’ or 
patients’ feedback. Thus, one can 
assume that any RCT for a medical 
device should take less than 2 years 
to complete, otherwise its results will 
be released when the device is already 
outdated. Taking into consideration the 

trial for pharmaceuticals ranges from 3.8 
to 7.2 years, the question can be asked, 
whether just 2 years is truly a feasible 
time horizon for an RCT.3 This question 

follow-up period to assess treatment 
outcome?), as well as clinical aspects (is it 

of treatment?). One could allow for the 
evaluation of the medical device in real-
life settings with the timed framework 

need for conducting RCTs. 

The heterogeneity of studied patients 
may pose additional challenges to 

available, one can leverage alternative 
data sources (such as existing registries 
or modeling techniques) to assess 

given treatments against alternative 
treatment options. The adaptation of 

patients’ groups. Still, it does not allow 
for head-to-head analysis between such 
heterogeneous groups. 

Ethics

placebo patients being left without active 

of medical devices, that challenge is 
even more profound compared to 
pharmaceuticals. There are some risks 
involved in simulating the intervention, 

or some surgical procedures, which 
may be required for both treated and 
placebo patients. The “standardizing” of 
the pre- or postoperative care of these 
patients can cause some disturbance as 
well. Blinding of participants, healthcare 
providers, or other caregivers in some 
cases may cause some risks to patients 

centralized assessment of the main 

outcome can provide a solution, but it 

and tight organizational collaboration 

Real-world evidence generation is not 
free from ethical consideration either. 
Some arguments can be raised about 
the introduction of a new treatment 
prematurely before a robust level 
of evidence has been collected. The 
approach based on real-world evidence 
generation does mean introduction of 
health technology to clinical practice 

safety on patient levels. 

Postlaunch Phase
End user experience 

of performance when carrying out 
interventions. Any RCT conducted before 
appropriate training and experience 

true clinical value of the new medical 

mastered technique rather than an 

analysis of 841 patients who underwent 
carotid endarterectomy performed 
by vascular or cerebrovascular 
neurosurgeons between January 2008 
and December 2010. End users were 
categorized into low-volume surgeons 
with 40 or fewer cases per year and high-
volume surgeons for higher numbers 
of patients treated. The complication 
rate of stroke and death was 6.9% for 
low-volume and 2.0% for high-volume 
surgeons (P=.001). Overall complications 
were 13.4% for low-volume surgeons 
versus high-volume surgeons 7.2% 
(P=.008). 

The learning curve has its cost dimension 
as well. Another example can be the 

methodology to the study of total knee 

arthroplasties with and without bipolar 

in the United States. A comparison of 
11,721 total knee arthroplasties and 
6376 total knee arthroplasties with 
bipolar sealer performed in the same 
hospitals by surgeons with similar levels 
of experience in terms of number of 
procedures conducted in the past. The 
initial higher costs of bipolar sealer 

subsequent cost savings in the second 
($583) and third ($986) years post-

supplies costs can be compensated by 

of stay.4

Govindarajulu et al5 found that learning 
curve models can be applied with 
generalized estimating equations and 

the data; however, the variability of 

sites is likely to add to the error of 
most models. Overall, in the study of 
operator learning of a new mechanical 
thrombectomy device, the generalized 
estimating equations model tended 
to perform better. These models are 
assumed to be better applied during  
the vigorous initial clinical trials prior 
to US Food and Drug Administration 
approvals.5

To ensure an unbiased estimate of the 

be advisable to anticipate how long such 
learning phases are expected to take, 
and plan the timing of the assessment 
of a given medical device accordingly. 

for RCT can help to accommodate such 
challenges. An example in case can be 
the factorial RCT.6,7 Since it requires 
a greater number of patients to be 
included compared to the standard 
randomized control study, the feasibility 
of such an approach may be challenging 
from the perspective of recruitment of 
study participants. The observational 
real-world studies on the other hand 

the impact of the end user experience. 

introduce some limitations with respect 
to the choice of healthcare professionals 
with regard to their experience with a 
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The clinical evaluation 
report is defined as a live 
document with regular 
updates based on insights 
generated during day-
to-day experience with a 
given medical device. 
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given medical device and alternative 
treatment options.4

Another issue that faces using RCT in 
medical device data collection, is when 
the clinician or the patient chooses not 
to participate in a new change. Equipoise 
may at times be the only process that 

current medical device or technique is 
adequate, then they may not randomize 
patients to alternative strategies12.*

Institutional Context

factors as well. Given the fact that 
a result of a procedure is not only 
dependent on the medical device and 
surgical experience, but also on the 
complex circumstances in which the 
medical device is used. 

The analysis of 1,377,118 patients 
eligible for laparoscopic abdominal 
surgeries in Japan between 2011 and 

the treatment results across more than 
2000 hospitals included in the study. 
Not only facilities with a few cases, 
but also those with the highest case 
numbers constituted a high risk with 

concluded that the implementation 
of a new medical procedure into the 
clinical practice requires not only 
appropriate training of end users but 
also the implementation of safety 
standards.8

without standardization of preoperative 
care (patients, hospital facilities, 
and equipment), perioperative care 
(duration of procedure, supplies), 
and postoperative care (assessment, 
follow-ups).9

comparator for the analysis. Finally, 
the lack of standardization of clinical 

be under the discretion of healthcare 

sites with respect to the reporting of 
treatment success. 

Review of 42 studies of leadless 
pacemakers (pacemakers that are 
implanted directly into the patient’s 
heart, avoiding the need for leads 
between the pacemaker and the heart, 
which are prone to infection) found 

reported.10

organize a unanimous protocol-driven 
RCTs if there are no standards of clinical 

providers utilizing the same health 
technology. Real-life observational study 
can, on the other hand, provide better 
understanding of suboptimalities in 
clinical practice and allow for evidence-
based clinical guidelines generation. 
There are examples of such processes 

and Care Excellence in the United 
Kingdom.11

Conclusions

approach towards data collection for 
the assessment of new medical devices. 
The impact of end user experience and 

Table 1. Summary of opportunities and challenges with both RCTs and RWE for medical devices.

Opportunities

RWE indicates real-world evidence

  eal li e study o  the bene ts o  medical devices provides 
insights into the challenges and opportunities with its use in 
the clinical practice
  eal li e studies acilitate knowledge sharing about di erent 
methodological advancements allowing to control for end 
user experience
  eal life studies o er relative easiness with the engagement 
of healthcare providers and patients
  The considerable exibility with both retrospective and 
prospective real-life study framework allows for relatively 
easy recruitment of patients

RCT indicates randomized controlled trial

  obustness in the assessment of e cacy and 
safety 

•  Regime of RCT may accelerate the standardization 
and evidence-based utilization of medical devices 
in the clinical practice

•  Further adaptation of RCTs may increase the 
number of scienti c publications about the value 
of medical devices and consequently, accelerate 
the uptake of innovation

Challenges •  Di culties with the assessment of the incremental value of 
a given medical device in cases where multiple technologies 
are used during a single procedure

•  eneralizability of study ndings in the light of variety in 
treatment patterns across multiple healthcare providers 
(external validity)

•  Di culties with de ning an alternative treatment option for 
a given patient in a real-life settings

•  Limited possibility to study relevant endpoints in case 
appropriate data are not routinely collected in the clinical 
practice

•  Short life-cycle of medical devices provides limited 
time framework to study its value

•  Multiple devices used during a single procedure 
make it challenging to design an RCT that allows for 
assessing the e cacy of a given health technology

• Ethical issues with sham comparator  
•  Di culties with avoiding bias of treatment e ect 

estimation due to the learning curve e ect
•  Lack of scienti c advice, regulations and 

transparency on how to design RCT for a medical 
device.

•  Lack of healthcare standardization across clinical 
settings regarding the same health technology

•  Di culties with the recruitment of homogenous 
patients’ group (internal validity may be 
questionable)
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institutional context makes it almost 
impossible to estimate unbiased 

wonder why we should search for it 
at all if the treatment outcome is so 
multidimensional in a real-life setting 
anyway. So far, it has been seen that 
real-world evidence is the more widely 
chosen approach for researching clinical 

the 215 clinical trials conducted, for 32 
innovative medical devices, only 15% of 
them were RCTs. 

There is some reluctance among 
healthcare professionals to study 

in the protocol-driven studies as well. 
A cross-sectional survey showed that 
58% of orthopedic surgeons prefer to 
participate in expertise-based controlled 
trials compared to only 17% for 
conventional RCTs. Does this mean that 
real-world evidence will replace RCTs? 
The answer to that question remains 

that health economics and outcome 
research expertise is needed to guide 
both manufacturers and end users of 
medical devices in the organization 
of a robust approach towards data 
collection regarding the value of given 
health technology to patients, clinicians, 
and budget holders. The summary of 
opportunities and challenges with both 
RCTs and real-world evidence is further 
illustrated in Table 1.

type of study framework is chosen, as 
long as the right research questions are 

posed, followed by an analysis plan that 
allows for appropriate information to be 
acquired from all potential data sources. 
After all, the ultimate goal is that this 
choice technique increases patient safety 

and long-term.
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Additional information

The preceding article was based on an issues 
panel presented at ISPOR 2018.  To learn  
more about the ISPOR Special Interest Group 
on Medical Devices and Diagnostics, go to 
www.ispor.org/specialinterestgroups.  


