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Reliance on randomized controlled trials (RCTs) as the gold standard for assessing therapeutics began in 1948, with the
widely cited trial of streptomycin for pulmonary tuberculosis (1). Less widely recognized is the fact that the trial was
preceded by a retrospective analysis of 92 cases of innovative treatment for miliary and meningeal tuberculosis (2). Since
then, the use of innovative treatments prior to formal trials has fallen out of favor and is now actively discouraged.
“Innovative” treatments are treatments that “depart in a significant way from standard or accepted practice” (3). The use
of innovative treatments is common in many areas of medicine, including surgery, reproductive medicine, and oncology
(4, 5). For example, it has been estimated that the majority of advances in surgery are the result of innovation, not clinical
trials (6). At the same time, the use of innovative treatments raises important ethical challenges. By deviating from
standard care, innovative treatments can pose significant risks and offer uncertain benefits. Unchecked, innovative
practice can lead to the dissemination of ineffective, even harmful, interventions. In response to these concerns,
commentators argue that innovative treatments should be used no more than a few times before they are tested in formal
clinical trials, at which point the interventions found safe and effective can be offered to patients (7). To enforce this
approach, […]
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Reliance on randomized controlled trials 
(RCTs) as the gold standard for assessing 
therapeutics began in 1948, with the wide-
ly cited trial of streptomycin for pulmonary 
tuberculosis (1). Less widely recognized is 
the fact that the trial was preceded by a 
retrospective analysis of 92 cases of inno-
vative treatment for miliary and meninge-
al tuberculosis (2). Since then, the use of 
innovative treatments prior to formal trials 
has fallen out of favor and is now actively 
discouraged.

“Innovative” treatments are treat-
ments that “depart in a significant way 
from standard or accepted practice” (3). 
The use of innovative treatments is com-
mon in many areas of medicine, includ-
ing surgery, reproductive medicine, and 
oncology (4, 5). For example, it has been 
estimated that the majority of advances 
in surgery are the result of innovation, not 
clinical trials (6). At the same time, the use 
of innovative treatments raises important 
ethical challenges. By deviating from stan-
dard care, innovative treatments can pose 
significant risks and offer uncertain ben-
efits. Unchecked, innovative practice can 
lead to the dissemination of ineffective, 
even harmful, interventions.

In response to these concerns, com-
mentators argue that innovative treat-
ments should be used no more than a few 
times before they are tested in formal clin-
ical trials, at which point the interventions 
found safe and effective can be offered 
to patients (7). To enforce this approach, 
some institutions place a numerical cap 
on the number of patients, often as few 
as 3, who may be treated with innovative 
treatments before they are subjected to 
clinical trials (8, 9). This approach, which 
has become the standard paradigm for 
the development of new interventions, 
ensures that they undergo rigorous testing 
before being offered to patients and dis-
seminated widely.

Yet, initiating formal trials can take 
time, sometimes years, resulting in lost 
opportunities for patients who need treat-
ment urgently (10) and frequently involves 
randomizing some patients to a no-treat-
ment control group. Mandating that new 
interventions are evaluated in formal tri-
als, before clinicians have enough experi-
ence using them, can also make it difficult 
to determine which version to test. Which 
dose? What dosing schedule? Preclinical 
testing in the laboratory and in animals, 
along with phase I trials, sometimes pro-
vides sufficient information to answer 
these questions. In other cases, the stan-
dard paradigm can lead to premature test-
ing, wasted resources, and the rejection of 
interventions that would have been found 
safe and effective if administered in a dif-
ferent way: “Outcomes from trials begun 
too soon after the introduction of a proce-
dure may reflect a lack of sufficient expe-
rience with the new technique and not 
measure efficacy of the procedure when 
done after the learning curve flattens” (11). 
For example, experience revealed that a 
simple change in the dose of corticoste-
roids was much more effective at reducing 
mortality in COVID-19 infections (12, 13). 
And it has been argued that the majority of 
effective surgical procedures would have 
been rejected if they had been subjected to 
formal clinical trials before surgeons had 
enough experience to determine how to 
perform them (14).

These observations suggest that, rath-
er than representing a historical anoma-
ly, the use of innovative treatments prior 
to the streptomycin trial represents an 
important and appropriate exception to 
the now standard paradigm for developing 
new therapeutics. When clinicians do not 
know how best to deliver a new interven-
tion, they should be permitted to offer it to 
patients for whom standard interventions 
are unavailable or ineffective. Patients 

who need urgent care can thereby access 
potential treatments, while clinicians gain 
experience providing them. Once the clini-
cians identify an approach to providing the 
treatment that works for their patients, the 
identified approach can be tested in formal 
trials to determine whether it is effective 
for patients generally. The value of permit-
ting such exceptions to the standard para-
digm is illustrated by a recent example.

A new protocol for 
treating cryptococcal 
meningoencephalitis
Cryptococcal meningoencephalitis is a prin-
cipal cause of nonviral meningitis and is 
increasingly diagnosed in otherwise healthy 
individuals. Effective therapy remains elu-
sive, and mortality is estimated at 30% to 
50% (15). Moreover, those who survive 
often experience significant disability.

Previous efforts to improve treatment 
focused on identifying better methods 
for pathogen killing. More recent efforts 
have added attention to the inflamma-
tory sequelae. In particular, the optimal 
timing of initiation, duration, and dose of 
corticosteroids is unknown in otherwise 
healthy individuals. Researchers thus 
treated a series of patients with innova-
tive therapy, trying to do what was best 
for the specific individuals.

The initial patients were treated with 
moderate doses of steroids (prednisone, 
1 mg/kg/d), which resulted in modest 
responses, at best, over 1 month. In addi-
tion, a cerebrospinal fluid inflammatory 
rebound accompanied by clinical deteri-
oration was observed in several patients. 
The protocol was thus adjusted in several 
stages for subsequent patients, eventu-
ally leading to a regimen of intravenous 
methylprednisolone 1 g daily for 1 week, 
followed by 1 mg/kg/d oral prednisone, 
which is tapered based on clinical and 
radiological response, plus oral fluco-
nazole. In 15 patients who had experienced 
deterioration on standard therapy over a 
median period of 6 weeks, this regimen 
was associated with rapid clinical improve-
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patient. Researchers administer treat-
ments using a fixed protocol that is based 
on the characteristics of the general 
patient population.

Third, the learning that takes place 
during clinical care involves determining 
which version of a treatment is best for the 
patients one happens to see. The learning 
that takes place in research involves for-
mally testing a priori hypotheses with the 
goal of collecting generalizable knowledge 
about the patient population.

In some cases, clinicians may alter an 
innovative therapy with an eye to deter-
mining what works best for the general 
patient population. For example, they 
might treat their patients based on a fixed 
regimen that they think makes sense for 
the general patient population, or they 
might actively seek patients who are rep-
resentative of that population. In these 
cases, provision of innovative therapy 
may itself constitute research. In contrast, 
when clinicians accept whichever patients 
present and treat them in the way that is 
best for the individual, without attempting 
to collect generalizable knowledge, the use 
of innovative therapy does not constitute 
research, even though clinicians frequent-
ly learn from the experience.

Departing from standard care without 
prior formal testing can expose patients 
to excessive risks. To protect them, critics 
might argue that innovative therapy should 

The use of innovative treatments is 
experimental in the sense that it poses 
unknown risks and offers uncertain ben-
efits. But, it does not follow that the use 
of innovative treatments is experimental 
in the sense of constituting research (17). 
Whether an activity constitutes research 
depends on whether it collects generaliz-
able knowledge (3). Generalizable knowl-
edge involves information that applies to a 
general patient population as opposed to a 
nonrepresentative subset of the population. 
This explains why quality improvement 
efforts that collect information on how to 
improve care within a specific institution do 
not constitute research, even though they 
involve systematic attempts to improve 
clinical care (18, 19).

The example of quality improvement 
efforts that do not constitute research 
highlights several considerations that can 
help to draw the line between the learning 
from experience that occurs in essential-
ly all clinical care, including innovative 
treatment, and the conduct of research. 
First, the provision of clinical care involves 
accepting whichever patients present. 
Conducting research involves actively 
seeking patients who are representative 
of the population with the condition under 
study and treating only those who satisfy 
formal inclusion/exclusion criteria.

Second, clinicians tailor treatments 
to what they think is best for the present 

ment (16). This finding suggests that the 
identified regimen could provide the basis 
for clinical trials to evaluate whether it is 
effective for the general population of oth-
erwise healthy individuals with cryptococ-
cal meningitis.

When it is unknown how to implement 
a new intervention, this case illustrates the 
value of permitting clinicians to provide it 
as innovative therapy first. This approach 
provides access to potential treatments 
for patients who have no known effec-
tive treatment options. It also provides 
clinicians with the experience necessary 
to identify a regimen that works in their 
patients, which can then be formally test-
ed in the general patient population. This 
example thus suggests that we should 
reconsider the relationship between clini-
cal care and clinical research. In some cas-
es, clinical care in the form of innovative 
treatments should be the precursor to, and 
provide a basis for, clinical trials.

Potential objections
Innovative therapy is research. The present 
proposal endorses clinicians offering inno-
vative interventions to their patients, and 
potentially learning from the experience. 
One might thus object that this approach 
involves the use of experimental interven-
tions that is covered by research regula-
tions, including review and approval by an 
institutional review board.

Table 1. Guidelines for innovative practice that precedes formal testing

Guideline Explanation Criteria
Independent review Review and approval by independent clinician(s) 1. Sufficient reason to think might benefit the patient  

2. Risks acceptable given nature of the patient’s condition  
3. No clearly superior alternative(s)  
4. Consider ways to improve proposed treatment  
5. Ongoing oversight

Enhanced consent Ensure patient understands 1. Disclose intervention not validated  
2. Disclose all risks, including potential unknown ones  
3. Disclose uncertainty of benefit  
4. Confirm patient understanding  
5. Consider need for independent consent monitor

Appropriate before research Assess whether better to conduct trial 1. Insufficient information on how to provide  
2. Need to learn before testing  
3. Provision will help to identify protocol for testing  
4. Appropriate documentation and record keeping

Outcome reporting Document and report outcomes 1. Carefully monitor patients  
2. Record outcomes  
3. Report outcomes to independent reviewer(s)

Transition Ensure provision remains appropriate for subsequent patients 1. Do not specify numerical limit on patients  
2. Reassess after every 3 patients  
3. Mandate formal testing when identify how to administer
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tions suggests that we should reconsider 
the relationship between clinical care and 
clinical research. In limited cases, when it 
is unknown how to administer an interven-
tion, clinical care in the form of innovative 
treatment should be the precursor to, and 
provide a basis for, formal clinical trials.
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be treated as though it involves research. 
Although this approach offers patients 
some protection, it also has the potential 
to force innovative practice to satisfy inap-
propriate standards that can undermine 
the interests of the present patients (10). 
For example, this approach might force 
clinicians to develop a formal treatment 
protocol rather than tailoring treatment to 
the individual patient. It might also force 
clinicians to develop explicit inclusion/
exclusion criteria and reject patients who 
do not satisfy them. A better approach for 
protecting patients is to develop guidelines 
and a review process specific to innovative 
practice (Table 1 and refs. 20–23).

Treating patients prior to research can 
disturb equipoise. Gaining experience with 
a new intervention prior to testing it for-
mally may result in clinicians accumulat-
ing evidence that the intervention is supe-
rior to existing treatments. Prior use as 
innovative therapy may thus disturb equi-
poise, raising concern regarding the eth-
ics of randomizing patients in subsequent 
clinical trials.

This concern, while important, is not 
unique to the present proposal. The stan-
dard paradigm involves conducting in 
vitro, phase I and II trials prior to random-
ized phase III trials. These steps can also 
yield evidence that the treatment being 
tested is superior to existing treatments. 
Nonetheless, it can still be ethical to con-
duct randomized trials as long as they have 
the potential to collect socially valuable 
data and they do not expose participants to 
excessive risks (24).

Summary
The standard paradigm of testing new 
interventions in clinical trials before they 
are offered clinically has the potential, in 
some cases, to lead to premature testing, 
and possibly premature rejection of prom-
ising interventions. To address this con-
cern, we have argued that the standard par-
adigm should be regarded as the default, 
with exceptions permitted in which clini-
cians first provide new interventions as 
innovative therapy. The approach found 
useful in this setting can then be tested 
in formal trials to determine whether it is 
effective for the general patient popula-
tion. The value of permitting such excep-

https://www.jci.org
https://doi.org/10.1172/JCI152573
https://doi.org/10.1080/15265161.2019.1602175
https://doi.org/10.1080/15265161.2019.1602175
https://doi.org/10.1080/15265161.2019.1602175
https://doi.org/10.1053/spsu.2001.26841
https://doi.org/10.1053/spsu.2001.26841
https://doi.org/10.1053/spsu.2001.26841
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJMoa2021436
https://doi.org/10.1056/NEJM197907053010110
https://doi.org/10.1056/NEJM197907053010110
https://doi.org/10.1056/NEJM197907053010110
https://doi.org/10.1093/cid/ciaa1901
https://doi.org/10.1016/S0146-0005(98)80038-4
https://doi.org/10.1016/S0146-0005(98)80038-4
https://doi.org/10.1016/S0146-0005(98)80038-4
https://doi.org/10.1016/j.jamcollsurg.2008.02.011
https://doi.org/10.1016/j.jamcollsurg.2008.02.011
https://doi.org/10.1016/j.jamcollsurg.2008.02.011
https://doi.org/10.1016/j.jamcollsurg.2008.02.011
https://doi.org/10.1097/00006250-200612000-00056
https://doi.org/10.1097/00006250-200612000-00056
https://doi.org/10.1097/00006250-200612000-00056
https://doi.org/10.1111/j.1748-720X.2010.00489.x
https://doi.org/10.1111/j.1748-720X.2010.00489.x
https://doi.org/10.1111/j.1748-720X.2010.00489.x
https://doi.org/10.1111/j.1748-720X.2010.00489.x
https://doi.org/10.1111/j.1748-720X.2010.00489.x
https://doi.org/10.2307/3528434
https://doi.org/10.2307/3528434
https://doi.org/10.2307/3528434
https://doi.org/10.2307/3528434
mailto://dwendler@nih.gov
https://doi.org/10.1016/S0140-6736(09)61083-7
https://doi.org/10.1016/S0140-6736(09)61083-7
https://doi.org/10.1016/S0140-6736(09)61083-7
https://doi.org/10.1093/humrep/der112
https://doi.org/10.1093/humrep/der112
https://doi.org/10.1093/humrep/der112
https://doi.org/10.1016/j.mayocp.2013.04.026
https://doi.org/10.1016/j.mayocp.2013.04.026
https://doi.org/10.1016/j.mayocp.2013.04.026

