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An increasing number of practices in the Intensive Care 
Unit (ICU) have recently been challenged. There are sev-
eral reasons why de-implementation of these practices 
should be considered. Before going further, it is worth 
pointing out that it is not our intention to suggest that 
every intervention needs to be validated in a randomized 
controlled trial (RCT). In fact, large RCTs may not be 
optimal for assessing interventions that are likely to ben-
efit, and may not be feasible when dealing with rare dis-
eases or uncommon endpoints. That said, these situations 
are uncommon but we would argue that most embedded 
practices should be validated to some extent. For the pur-
pose of this short piece we will consider “unproven inter-
vention” any intervention lacking a sufficient rational for 
the expected benefit, lacking concurrent evidences for 
any direct or indirect efficacy, or for which high degree 
evidence suggest lack of benefit. The following arguments 
support the call for de-implementation of unproven inter-
ventions:

	 1.	 “first do no harm”
		  Non-maleficence is one of four basic principles of 

health care ethics. It is usually abbreviated as “primum 
non nocere”: first do no harm [1]. The primacy of this 
principle, which implies strong disapproval of the use 
of unproven practices, is however less absolute than it 
may sound. Instead, a careful assessment of the bene-
fit/risk ratio and the balance between beneficence and 
non-maleficence, summarized as “The patient’s inter-
ests always come first” may more precisely reflect the 
spirit of this ethical principle [1, 2].

	 2.	 Side effects are easily overlooked/underestimated
		  Assessing the risk/benefit balance of an intervention 

may however be challenging if the potential adverse 
effects are not fully described. Even high level trial 
data may only provide limited and potentially biased 
information regarding side effects due to inadequate 
ascertainment or classification of adverse events, 
or lack of statistical power to identify rare events 
[3]. Moreover, most RCTs are performed in care-
fully selected patient populations. Extrapolating a 
validated intervention to more general populations 
may potentially lead to an increase in severe or even 
fatal side effects [4]. Moreover, physician are likely to 
overestimate potential benefits while underestimat-
ing risks of given intervention [5].

	 3.	 Toxicity is frequently cumulative
		  Side effects and toxicities may be cumulative [4, 6]. 

For instance, the risk and severity of acute kidney 
injury (AKI) depends on the number of potentially 
nephrotoxic agents [6]. As such, multiplication of 
intervention or drug is likely to increase risk of 
cumulative toxicity further disfavouring the risk–
benefit ratio of interventions that have limited ben-
efit, unknown benefits and/or limited data regarding 
side effects.

	 4.	 Debated toxicity remains a potential toxicity
		  Another challenge arises from the difficulty to prove 

causality between an adverse event and the inter-
vention. For example, renal toxicity of Vancomycin 
was observed more than 70 years ago but assumed 
to be related to a contaminant. A long debate fol-
lowed until two years ago when the pathophysiologi-
cal mechanisms of Vancomycin toxicity were dem-
onstrated and replicated in animal models and the 
debate closed [6, 7]. The difficulty of assessing tox-
icity and confirming a causal relationship may lead 
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to a biased assessment of the risk–benefit ratio of a 
poorly evaluated or unproven intervention.

	 5.	 More therapies are not necessarily more effective
		  The instinct to act and to do everything possible may 

lead to the implementation of unproven interven-
tions in the hope they may confer benefit. However, 
countless interventions with promising preliminary 
results failed to stand up to the scrutiny of rigorous 
trials. It is also important to acknowledge that the 
discontinuation of marketed drugs, treatments and 
devices which had raised hopes and expectations has 
led to new doubts and disagreements among some 
clinicians, coupled with a sense of missed opportuni-
ties [8–10].

	 6.	 More is sometimes worse
		  Unproven interventions may not only be ineffec-

tive but also deleterious. For instance, protocol-
ised administration of fluid to reverse oliguria may 
indeed worsen the risk of AKI, lead to fluid overload 
and an increased risk of morbidity or mortality [11]. 
Similarly, early initiation of continuous hemofiltra-
tion has not only failed to be beneficial in patients 
with shock but was also associated with worse out-
comes in some studies [12].

	 7.	 More is frequently more expensive
		  Implementing new interventions is usually associ-

ated with increased costs. For instance, implement-
ing a bundle of care in all patients with sepsis may 
be associated with an increase in cost from $2000 
to $3000 per patient [9]. During times when the 

sustainability of health care systems is challenged 
worldwide, the distributive justice principle and the 
need to optimize judicious use of health care should 
discourage the use of unproven interventions [2, 13].

	 8.	 Changes to practice may be difficult
		  Traditional decision making processes in ICU may 

preclude easy and timely de-implementation of 
unproven interventions. Simplification of processes, 
protocols and heuristic thinking are powerful tools 
to aid decision-making processes but they may also 
limit flexibility and prevent change of practice [14, 
15]. Status quo bias, which describes the tendency to 
continue “usual practice” when facing a decision, fur-
ther precludes change and de-implementation [15].

	 9.	 Implementing unproven practices may mask ongo-
ing areas of uncertainty

		  It is recognised that a negative trial result and lack 
of evidence does not completely exclude a potential 
benefit of an intervention. Concern about the heter-
ogeneity of the population included in the study and/
or potentially flawed study methods often underpin 
ongoing usage of unproven interventions. Unfor-
tunately, the heterogeneity of patients receiving the 
intervention usually increases in routine clinical 
practice, along with the heterogeneity of the clinical 
context. This often hinders re-evaluating the inter-
vention in real life scenarios and attempting to iden-
tify the population of interest that may benefit most 
from the intervention.

Table 1  Reasons for discontinuing unproven intervention along with their most obvious counter-arguments

Reasons for discontinuing unproven intervention Counter-argument

First do no harm A strict application of this principle may deter innovation, discoveries and 
lead to therapeutic nihilism

Side effects are easily overlooked Implementation and close follow-up may be more efficient in detecting 
side effects

Toxicity is frequently cumulative Toxicity may be overestimated and some toxic association are still debated 
(example Piperacillin/Tazobactam and Vancomycin Combination Therapy)

Debated toxicity remains a potential toxicity Unwarranted fear of toxicity may deter from relevant and useful interven-
tions (example: contrast media)

More is not necessarily better A strict application of this principle may lead to therapeutic nihilism

More is sometimes worse A strict application of this principle may lead to therapeutic nihilism

More is frequently more expensive Accountability and struggle to respect distributive justice may not neces-
sarily be in conflict with reasonable implementation of carefully chosen 
unproven intervention

Changing practices may be difficult This is also true for proven interventions

Implemented unproven practices may mask ongoing areas of uncertainty Implemented unproven practices in a carefully controlled context may help 
to identify subgroups that may benefit from an intervention

Implementing unproven practices may lead to excessive care Therapeutic nihilism may deter search for solution and innovation in dif-
ficult context

Additional counter-arguments Standardization of practices is one of the recommended organizational 
processes that may improve safety and patients’ survival
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	10.	 Implementing unproven practices may lead to exces-
sive care

		  Lastly, offering or continuing an unproven interven-
tion may delay acknowledging the lack of validated 
therapeutic options and the need for more research 
and innovation. Such misperception of therapeutic 
options may result in misleading conversations with 
patients, patient’s families and colleagues and give 
false hopes, along with the risk of excess care and 
prolongation of suffering.

As a closing remark, the arguments listed above are 
relative and most of them may be opposed by sound 
counter-arguments (see Table  1). Nevertheless, we 
believe that clinicians should be encouraged to regu-
larly assess and re-assess the benefit and risks of 
implemented procedures, therapeutic strategies and 
bundles of care in routine clinical practice, and if pos-
sible in randomized trials. Only this will identify strat-
egies that may be unproven but effective and safe, or 
unproven and harmful and should be discontinued. 
More importantly, the evaluation of procedures and 
strategies should not be limited to RCTs. Validation 
in real life practice may need to be performed in ways 
that identify both obstacles to real world implemen-
tation, external validity of expected/observed ben-
efit, and side effects/modification of risk induced by 
interventions.

Author details
1 Medical ICU, Saint-Louis University Hospital, AP-HP, 1 Avenue Claude 
Vellefaux, 75010 Paris, France. 2 Faculté de Médecine, Université Paris-Diderot, 
Sorbonne-Paris-Cité, Paris, France. 3 ECSTRA team, Biostatistics and Clinical 
Epidemiology, UMR 1153 (Center of Epidemiology and Biostatistics Sorbonne 
Paris Cité, CRESS), INSERM, Paris, France. 4 Department of Intensive Care, 
Ghent University Hospital, Ghent, Belgium. 5 King’s College London, Guy’s & St 
Thomas’ Hospital, London, UK. 

Funding
None.

Compliance with ethical standards

Conflicts of interest
Dr. Darmon report having received consulting fees from Sanofi and Gilead-
Kite, research support from Astute Medical and MSD, and speaker fees from 
MSD, Gilead-Kite and Astellas.Dr Ostermann received research support from 
Fresenius Medical and LaJolla Pharma.The other authors declare having no 
conflict of interest related to this manuscript.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Received: 21 June 2019   Accepted: 9 August 2019
Published online: 21 August 2019

References
	1.	 Gillon R (1985) “Primum non nocere” and the principle of non-malef-

icence. Br Med J Clin Res Ed 291:130–131. https​://doi.org/10.1136/
bmj.291.6488.130

	2.	 Gillon R (1994) Medical ethics: four principles plus attention to scope. 
BMJ 309:184–188. https​://doi.org/10.1136/bmj.309.6948.184

	3.	 Singh S, Loke YK (2012) Drug safety assessment in clinical trials: meth-
odological challenges and opportunities. Trials 13:138. https​://doi.
org/10.1186/1745-6215-13-138

	4.	 Juurlink DN, Mamdani MM, Lee DS et al (2004) Rates of hyperkalemia 
after publication of the randomized aldactone evaluation study. N Engl J 
Med 351:543–551. https​://doi.org/10.1056/NEJMo​a0401​35

	5.	 Hoffmann TC, Del Mar C (2017) Clinicians’ expectations of the benefits 
and harms of treatments, screening, and tests: a systematic review. 
JAMA Intern Med 177:407–419. https​://doi.org/10.1001/jamai​ntern​
med.2016.8254

	6.	 Luber AD, Maa L, Lam M, Guglielmo BJ (1999) Risk factors for ampho-
tericin B-induced nephrotoxicity. J Antimicrob Chemother 43:267–271. 
https​://doi.org/10.1093/jac/43.2.267

	7.	 Luque Y, Louis K, Jouanneau C et al (2017) Vancomycin-associated 
cast nephropathy. J Am Soc Nephrol JASN 28:1723–1728. https​://doi.
org/10.1681/ASN.20160​80867​

	8.	 Ranieri VM, Thompson BT, Barie PS et al (2012) Drotrecogin alfa (activated) 
in adults with septic shock. N Engl J Med 366:2055–2064. https​://doi.
org/10.1056/NEJMo​a1202​290

	9.	 Investigators PRISM, Rowan KM, Angus DC et al (2017) Early, goal-
directed therapy for septic shock: a patient-level meta-analysis. N Engl J 
Med 376:2223–2234. https​://doi.org/10.1056/NEJMo​a1701​380

	10.	 Fujii T, Ganeko R, Kataoka Y et al (2018) Polymyxin B-immobilized 
hemoperfusion and mortality in critically ill adult patients with sepsis/
septic shock: a systematic review with meta-analysis and trial sequential 
analysis. Intensive Care Med 44:167–178. https​://doi.org/10.1007/s0013​
4-017-5004-9

	11.	 Schortgen F, Schetz M (2017) Does this critically ill patient with oliguria 
need more fluids, a vasopressor, or neither? Intensive Care Med 43:907–
910. https​://doi.org/10.1007/s0013​4-017-4744-x

	12.	 Payen D, Mateo J, Cavaillon JM et al (2009) Impact of continuous veno-
venous hemofiltration on organ failure during the early phase of severe 
sepsis: a randomized controlled trial. Crit Care Med 37:803–810. https​://
doi.org/10.1097/CCM.0b013​e3181​96231​6

	13.	 Liaropoulos L, Goranitis I (2015) Health care financing and the sustainabil-
ity of health systems. Int J Equity Health 14:80. https​://doi.org/10.1186/
s1293​9-015-0208-5

	14.	 Mohan D, Angus DC (2010) Thought outside the box: intensive care unit 
freakonomics and decision making in the intensive care unit. Crit Care 
Med 38:S637–S641. https​://doi.org/10.1097/CCM.0b013​e3181​f202c​3

	15.	 Lighthall GK, Vazquez-Guillamet C (2015) Understanding decision mak-
ing in critical care. Clin Med Res 13:156–168. https​://doi.org/10.3121/
cmr.2015.1289

https://doi.org/10.1136/bmj.291.6488.130
https://doi.org/10.1136/bmj.291.6488.130
https://doi.org/10.1136/bmj.309.6948.184
https://doi.org/10.1186/1745-6215-13-138
https://doi.org/10.1186/1745-6215-13-138
https://doi.org/10.1056/NEJMoa040135
https://doi.org/10.1001/jamainternmed.2016.8254
https://doi.org/10.1001/jamainternmed.2016.8254
https://doi.org/10.1093/jac/43.2.267
https://doi.org/10.1681/ASN.2016080867
https://doi.org/10.1681/ASN.2016080867
https://doi.org/10.1056/NEJMoa1202290
https://doi.org/10.1056/NEJMoa1202290
https://doi.org/10.1056/NEJMoa1701380
https://doi.org/10.1007/s00134-017-5004-9
https://doi.org/10.1007/s00134-017-5004-9
https://doi.org/10.1007/s00134-017-4744-x
https://doi.org/10.1097/CCM.0b013e3181962316
https://doi.org/10.1097/CCM.0b013e3181962316
https://doi.org/10.1186/s12939-015-0208-5
https://doi.org/10.1186/s12939-015-0208-5
https://doi.org/10.1097/CCM.0b013e3181f202c3
https://doi.org/10.3121/cmr.2015.1289
https://doi.org/10.3121/cmr.2015.1289

	Less is more: ten reasons for considering to discontinue unproven interventions
	References




