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Abstract Research is an integral part of evidence-based practice in the emergency

department and critical care unit that improves patient management. It is important

to understand the need and major obstacles for conducting research in emergency

settings. Herein, we review the literature for the obligations, ethics and major

implications of emergency research and the associated limiting factors influencing

research activities in critical care and emergency settings. We reviewed research

engines such as PubMed, MEDLINE, and EMBASE for the last two decades using

the key words ‘‘emergency department’’, ‘‘critical care’’, ‘‘research’’, ‘‘consent’’,

and ‘‘ethics’’ as the search terms. Research within emergency settings is slow or

non-existent due to time and financial constraints as well as the lack of a research

tradition. There are several barriers to conducting research studies in emergency

situations such as who, what, when, and how to obtain patient consent. The

emergency environment is highly pressurized, emotional, and overburdened. The

time taken for research is a particular risk that could delay the desired immediate

interventions. Ethical issues abound, particularly relating to informed consent.

Research in emergency settings is still in its infancy. Thus, there is a strong need for

extensive research in the emergency setting through community awareness, resource
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management, ethics, collaborations, capacity building, and the development of a

research interest for the improvement of patient care and outcomes. We need to

establish a well-structured plan to assess and track the decision-making capacity,

consider a multistep enrolment and consent strategy, and develop an integrated

approach for recruitment into studies.
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Introduction

Over the years, emergency services have been improved to deliver a better quality

of care for critically ill patients through evidence-based medicine (Bion and Heffner

2004; Wright et al. 2005). Research activities in emergency settings have

demonstrated substantial benefits for improving patient care and management.

However, there are several obstacles to conducting proper research in emergency

settings (Good and Driscoll 2002). For instance, despite the huge burden of

traumatic injuries, community-based research in trauma and critical care is

disproportionately low (Roberts et al. 2005). For sustainable injury prevention,

trauma research should be supplemented with an efficient trauma audit process and

an appropriate trauma quality management system (Eid et al. 2008). Data analysis

with real-time documentation is extremely important for improving the clinical

database system in emergency settings (Rhodes and Pollock 2006). Implementation

of research strategies in emergency and trauma settings is the key to inform injury

prevention strategy. Therefore, advanced research studies focusing on the patient

flow, resources, capability, and capacity of the emergency department (ED) are

needed. Research analyses focusing on EDs would help in the advanced life-saving

technologies and procedures and assist in the preparation for large-scale disaster

management. Medical research in emergency medicine is widely recognized for

identifying potential risk factors and it additionally helps in maintaining appropriate

clinical care (Madden and Cole 1995). Introducing newer drugs into clinical

practice needs thorough assessment of safety and efficacy using research

methodologies. However, conducting this kind of research is still under ethical

regulation and hospital resources. Herein, we reviewed the literature for the

obligations, ethics and major implications of emergency research and the associated

limiting factors influencing research activities in critical care and emergency

settings. We sought to investigate whether there is a need for research in an

emergency setting, what the areas that require particular focus are and what else

could be done to overcome research dilemmas under critical situations.

Methods and Results

A traditional narrative review was undertaken utilizing research engines such as

PubMed, MEDLINE, and EMBASE over the last two decades (January 1991 to

December 2014) using the key word search terms ‘‘emergency’’, ‘‘critical care’’,
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‘‘research’’, ‘‘consent’’, and ‘‘ethics’’. Medical Subject Headings (MeSH) terms used

were critical care’’ [MeSH Terms] OR (‘‘critical’’ [All Fields] AND ‘‘care’’ [All

Fields]) OR ‘‘critical care’’ [All Fields]) AND (‘‘research’’ [MeSH Terms] OR

‘‘research’’ [All Fields])) AND (‘‘ethics’’ [Subheading] OR ‘‘ethics’’ [All Fields] OR

‘‘ethics’’ [MeSH Terms].

The initial search yielded 1613 articles which were reviewed independently. All

abstracts were reviewed to select articles related to emergency research including

ED, and ICU settings, critical care, implications of consent in emergency situation

and human subject’s ethics. Articles written in English which are available in

electronic databases and specific institutional sites were included. After thorough

screening, a total of 59 relevant articles were included and reviewed. However,

non-emergency research articles, studies that are not relevant to the main topic,

abstracts, unpublished data and non-English articles were excluded. Emergency

research is defined as ‘‘planned research involving human subjects who have a

life-threatening medical condition that necessitates urgent intervention (for which

available treatments are unproven or unsatisfactory), and who, because of their

condition (such as traumatic brain injury) cannot provide informed consent’’

(Mayo Clinic 2015). The targeted field of this kind of research includes

prehospital, ED, and ICU settings. The non-urgent emergency condition typically

deals with the situation in which a delay of an initial 24 h would not increase the

likelihood of an adverse outcome (Uscher-Pines et al. 2013). Emergency situation

is defined as an acute situation that may pose the risk of permanent injury, loss of

function, or death.

Discussion

Research in emergency settings is usually slow or non-existent due to time and

financial constraints as well as to the lack of a research tradition (Good and Driscoll

2002). Does research in the emergency setting need specific or special procedures?

For instance, should physicians attending unconscious patients in the emergency

room or injured patients in the trauma room follow specific standard operating

procedures (SOPs)? There is a potential to develop tailored individualized SOPs in

different EDs which particularly focus on different patient populations (Kortgen

et al. 2006; Sathyanarayana Rao et al. 2011). SOPs also reduce the time delay

between the results dissemination of clinical trials and the inclusion of significant

trial findings into routine clinical practice. Generally, SOPs affirm that all research

conducted within the study site abide the federal regulations, ICH GCP and

institutional policies to protect the rights and welfare of the participants. Moreover,

SOPs provide autonomy, improve the quality of collected data and science of the

study, and serve as a reference and guideline on how research will be conducted. All

ongoing SOPs should be reviewed at regular intervals to reassess the applicability of

the policy (Association of clinical research professionals 2015; Standard Operating

Procedures 2014).
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Barriers to Conducting Research in Emergency Settings

There are several barriers for conducting research studies in emergency situations.

One of the major limiting factors is the surrounding conditions which are highly

pressured, the need for immediate action, the family emotional situation, and so the

physicians involved are often over-burdened for research (Good and Driscoll 2002).

The availability of limited resources, lack of institutional support, and ethical

barriers are major challenges for conducting research in these settings (Runyon et al.

2013). For instance; obtaining an informed consent (ethical obligation) from an

acute myocardial infarction (AMI) patient in the emergency and ICU remains a

primary concern in developing research-based diagnostics and risk stratification. A

lack of competency (due to severe pain, opiates, anxiety with fear of death, and

circulatory hypoperfusion), together with the failure of the process of disclosure

(poor communication by physicians and an educational mismatch between the

patients and information provider) remain the primary factors limiting the consent

process for research in AMI patients (Williams et al. 2003). Yuval et al. (2000)

assessed the prospects of a subgroup of AMI patients who signed an informed

consent form in the ISIS-4 trial. The comprehension of the trial was reported as full

(31 %), partial (50 %), and no understanding (19 %) of the consent content (Yuval

et al. 2000). Comprehensions were related to the time spent for explanation rather

than the personnel or type of consent. Consent was given by 55 % of the patients in

the hopes of receiving better treatment and follow-up, whereas 14 % gave no clear

reason, and 8 % were afraid to refuse to participate in the study.

The lack of research experience by emergency physicians limits their compe-

tencies in addressing critical issues. In addition, researchers involved in emergency

medicine reported a lack of resources, infrastructure support, and collaboration as

the other significant constraints on research (Canadian Association of Emergency

Physicians 2002). Further, challenges in emergency care research that need more

attention include the management of hospital resources (i.e., beds and staff) and

accurate diagnosis for effective and timely intervention (Canadian Association of

Emergency Physicians 2002). Researchers have identified the overutilization of

EDs, particularly for non-emergency cases that results from frequent ED visits

(Richardson and Hwang 2001). Overcrowding in an ED leads to worse medical

outcomes (increased post-admission mortality) and sub-optimal patient care (higher

complication rates, e.g. infections) (Pines et al. 2006; Sprivulis et al. 2006).

Ethical Issues in Conducting Emergency Research

Barriers to informed consent for research purposes in emergency settings are unique

when the time frame for research and the vulnerability of the patients are considered

(Schmidt et al. 2004). The comprehension and satisfaction with the informed-

consent process are markedly lower among patients with lower educational levels

(Breese et al. 2007). According to the HERO-2 study which evaluated the

readability of patient information sheets, educational status of subjects, perception

of the consent process, and level of comprehension of information to give consent.

The authors observed that the patients have less suitability to provide consent based
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on level of comprehension. Of the 22 % (75/345) educated subjects, only 63 read

the information sheet prior to their decision to provide or refuse consent (Williams

et al. 2003). This finding demonstrates an important obstacle to deliver the

appropriate consent information. In another study, the important factors found to

affect patient understanding of consent details included pain, level of education, and

gender (Hilden and Gammelgaard 2002). Recently, Kulkarni et al. (2014) addressed

the role of audio–video recordings while conducting the informed consent process.

The authors believed that this process would reassure authorities and the community

about the standards maintained by the industry in obtaining proper consent and

increase society’s faith in clinical research. However, the privacy and costs of this

tool are of great concern.

Patients in the ED are usually admitted in an unconscious state and require urgent

medical intervention to survive. For recruiting such patients in a research study,

informed consent is the primary requirement, and it demands the delivery of

succinct and sufficient information about potential risks and benefits of participa-

tion. However, most of the time in emergency settings, it is not feasible to obtain

informed consent from the patients or legally authorized representatives for

enrolment in a study.

Emergency research is applicable to subjects who have acute, serious, and life-

threatening conditions needing urgent medical intervention within a stipulated time

frame. There may be an unacceptable risk of fatality associated with delayed

intervention for seeking the patient’s consent. Thus, patient condition and the effect

of the time required obtaining consent from the patient or family members are the

basic principles to guide the conduct of research in emergency settings. Moreover, it

has been regarded as necessary to analyse the situations in which emergency

research would be acceptable, and this needs to be prioritized (Adams and Wegener

1999). Hirshon et al. (2013) reviewed the implications of ethical conduct and

associated complexities in acute care research in global settings. The authors

identified a global need for ethical conduct of research involving human subjects.

Nevertheless, there is a specific need for developing regional knowledge and

competence to ensure the ethical conduct of acute care research according to the

specific socio-cultural norms. Although emergency research is privileged, with

special provisions of exemption for informed consent, the research protocol and

ways in which waivers of consent are reported must be assessed by an independent

regulatory body (Adams and Wegener 1999). Furthermore, ED patients represent a

vulnerable population that needs special efforts for enrolment to ensure their

autonomy and understanding of the purposes and risks of participation (Halila

2007). A misunderstanding of the randomization process in a trial, believing that the

physician can place them in the most beneficial study arm, is a common

phenomenon among ICU patients (Donatelli et al. 2006). This is often referred to as

therapeutic misconception.

With the increased involvement of the public in health care decisions, there is a

strong debate on the issue of a waiver of informed consent for research in

emergency settings. A lack of consent clearly signifies unethical practices and the

loss of individual autonomy in research (Kaufman 1997). The major concern for

waiving informed consent is that it compromises the willingness of individuals to
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participate in a study. However, if a patient is unable to consent, the ethical

implications of conducting research with the highest ethical standards could be

attained by communicating with the community, family members, and relatives of

the patient about the potential risks and benefits of the study if and only if they are

available at the scene at the time (Quest and Marco 2003).

The proposed draft of the Declaration of Helsinki permits (Article 24) the

introduction of a waiver of informed consent for critically ill patients ‘‘when the

research involves only slight risk or when the procedures to be used are customarily

used in the practice of medicine without documentation of consent’’ which

provoked controversy (Medical Ethics Committee of the World Medical Associ-

ation 1999). In the US, emergency research regulations were approved by the

Department of Health and Human Services (DHHS) to allow research in emergency

settings with a waiver of informed consent (Food and Drug Administration 2013).

These are the guidelines for conducting emergency research under a waiver of

informed consent to safeguard against unethical research conduct. Currently, in

various countries such as the US, EU member states, Canada, and Australia, there

are provisions for the research without informed consent in emergency situations

(Lecouturier et al. 2008). In addition, European nations such as Austria, Belgium,

France, Netherlands, Germany, and Spain have their own national legislation for

emergency research (Lemaire et al. 2005). In the UK, an amendment has been made

to the European Union Clinical Trials Directive (2006) to allow research without

consent in emergency situations through approval from ethics committees

(Department of Health, United Kingdom 2006). In the US, post-implementation

of the regulations for exception from informed consent (EFIC) using community

consultation demonstrated high levels of satisfaction and trust in physician-

investigators as indicated by surveys (Govindarajan et al. 2013).

Could the research in emergency settings be excused from obtaining informed

consent due to a restricted therapeutic time frame and need for urgent intervention?

The answer remains debatable. Almost half of the European Union member states

accept the deferred consent (patient and/or proxy) for conducting clinical research in

the acute emergency settings (Kompanje et al.2014).

Liddell et al. (2006) highlighted the European medico-legal aspects of the

Clinical Trials Directive (Directive 2001/20/EC) implemented for protection of

incapacitated individuals. They observed a serious problem with Article 5(a) that

necessitates written consent to be taken from a legal representative on every

occasion before interacting with incapacitated adults for a research purpose.

According to Gamble et al. (2013) the European Clinical Trials Directive (2001/20/

EC) provided no directions for obtaining consent in emergency settings, compelling

member states to either work in deviation from the directive or to accept restraints

on emergency care research. Recently, the European Parliament proposed a

regulation that will replace Directive 2001/20/EC which incorporates a provision for

deferred consent that permits the delivery of information and obtaining informed

consent, even after the initiation of the trial, providing the minimal risk and minimal

burden criterion should be fulfilled. However, two of these criteria are conflicting.

First, owing to the urgency of the situation (sudden life-threatening conditions), it is

impossible to supply information and obtain informed consent prior to inclusion in
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the study. Second is the non-availability of a legal representative (Gamble et al.

2013). Moreover, the new EU Clinical Trial Regulation adopted on the 16th April

2014 (Regulation (EU) No 536/2014) will come into effect no sooner than 28th May

2016 (Petrini 2014).

Exceptions to the Informed Consent Requirement

Studies in emergency research usually involve the most vulnerable population, who

are unable to provide informed consent. Such emergency conditions require prompt

action and generally provide insufficient time and opportunity to locate and obtain

consent from the subject’s legally authorized representative. Therefore, an

exemption to informed consent is needed under these conditions. The impracticality

and emergency setting of the research are the two usual exceptions to the

requirement of informed consent.

The impracticality permits conducting research with an exception for informed

consent under criteria that allow for only minimal risk, the waiver of consent not

adversely affecting the rights and welfare of the study subjects, the research not being

able to be practically performed without a waiver, and the subjects being provided

with additional information afterwards (Daugherty and White 2010). Figure 1

summarizes the exception from informed consent requirements for emergency care

research (Halperin et al. 2007). Similarly, to perform emergency research using a

waiver of consent, several conditions should be fulfilled (Tables 1, 2) (Daugherty and

White 2010; Jacobs et al. 2011; Jansen et al. 2007; Ogilvie et al. 2011).

Although, it was the first randomized placebo-controlled trial of adrenaline in

cardiac arrest versus placebo in humans, waiver of consent was given as shown in

the Jacobs et al. study (2011). Similarly, Ogilvie et al. (2011) performed the first and

largest trial to investigate the reliability of bispectral index (BIS) versus clinical

judgment for estimating sedation level in mechanically ventilated trauma patients

using a waiver of informed consent. Annane et al. (2004) highlighted the impact of

introducing waiver consent for sepsis patients. The authors reported the enrollment

rate of 4 subjects per month with informed consent which escalates to 10 patients

per month after approval for waiver consent. In addition, only few subjects (3 %)

were able to provide informed consent, 23 % of the subjects included using

informed consent obtained from the patient’s next of kin whereas, a majority (74 %)

of the subjects were enrolled using deferred consent.

Deferred Consent

Deferred consent is defined as randomization at the investigator’s discretion

according to criteria that have been clearly explained during an ethical review of the

protocol, followed by a request for the patient’s (deferred subject) or representa-

tive’s (deferred proxy) informed consent during a later phase (Jansen et al. 2007).

There are various emergency clinical trials that have utilized deferred consent.

Table 2 represents various studies utilizing deferred and waiver of informed consent

in emergency settings (Jacobs et al. 2011; Ogilvie et al. 2011; Annane et al. 2004;

Jansen et al. 2007; Annane et al. 2000; Harvey et al. 2006; Marshall et al. 1998;
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Harvey et al. 2005; Maitland et al. 2011; Young et al. 1996). Few investigators

advocated the use of data in the case of patient death without signing the deferred

consent; provided that all possible efforts have been attempted in a timely manner

within an explicit predetermined period in the submitted study protocol to obtain

permission from patient’s next of kin (time limit of 72 h or use an independent

physician) (Jansen et al. 2009). However, serious concerns have been raised by the

regulatory authorities regarding the ethical conduct of a trial in which the unproven

‘‘standard of care’’ has been investigated by some trial. Rivers et al. (2001) collected

data for 111 patients with severe sepsis or shock; of these, deferred consent was

obtained in 92 patients, whereas 13 died before consent was asked for, 3 refused

consent, and in 3 cases, the relatives were not available. The ethics committee did

Fig. 1 The exception from informed consent requirements for emergency research
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not allow the use of the already obtained data from the patients who died before

consent could be sought. In a second scenario, Harvey et al. (2005) used deferred

consent from patients who regained consciousness, regardless of whether assent

from a relative was obtained earlier. Another study reported the inclusion of patient

data in the trial investigation, even though the patient died without recovering

consciousness (Jansen et al. 2007). Data were not used for patients who died either

with assent obtained from a relative or who had neither a relative’s assent nor a

subject-deferred consent. In a fourth scenario, the majority of patients were included

using deferred consent (Annane et al. 2004) and consent was sought as early as

possible. This study was mainly performed among the survivors, but reported the

use of data even if the patients died before regaining mental capacity. Moreover,

attributing it to higher 1-month deaths, a considerable amount of information was

evaluated without consent. Young et al. (1996) demonstrated persistent efforts to

contact the patients’ relatives and reported the consultation of an independent

physician prior to declaring the need for a waiver of consent. In this case, relatives

could not be contacted by any means or the patient died before contacting the

relatives. Under such circumstances, the institutional review board (IRB) was

informed, and the data were used for the analysis.

Jansen et al. (2009) described the real ethical arguments pertinent in real

emergency research. The authors advocated the use of deferred proxy consent in

place of informed patient consent under emergency situations. However, they

Table 1 Conditions to be fulfilled for emergency research using consent

A: Conditions to be fulfilled for waiver of consent

(a) evidence to justify a clear need for conducting the research and that the proposed participants are

the only population that could reasonably participate

(b) informed consent is not practical (unconscious subject)

(c) the risk–benefit assessment is favourable to the participants

(d) the community of potential participants has input into both the research design and how it is

conducted, and it is informed of the results

(e) a data safety monitoring board is in place to provide ongoing review

(f) there is a clear plan and effort to obtain consent from the participant or a proxy

(g) the proxy or participant assent or dissent after enrolment is respected

(h) the investigator has met with the FDA to discuss whether the study could be conducted without a

waiver of consent

B: Conditions to be fulfilled for deferred consent from the bereaved relatives of deceased

1. The validity of a proxy consent obtained during emergency situations can be ethically questioned

2. The data from patients who died and for whom deferred consent was not yet obtained will not harm

the patient or relatives (provided that appropriate confidentiality and privacy measures have been

applied)

3. Not using the data will probably introduce selection bias

4. Data will be of benefit to future patients and society

5. An individual’s decision about the privacy of their medical information is not absolutely binding

6. Asking bereaved relatives to obtain consent is an additional burden for them
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described two obstacles i.e. validity and practical feasibility of deferred proxy

consent. The first concern was the validity of judgment for providing deferred

consent or refusal under such situations and the other issue was the feasibility to use

already obtained data before approaching proxies for deferred consent in the case of

death of the patient. The authors suggested approaching the patient’s relatives to

obtain consent after explaining the study provided, if it is ethically valid to do so. In

another study, Jansen et al. (2010) focused on the validity of clinical trial findings

under circumstances where deferred consent was not possible due to early mortality.

The authors identified a lower statistical power; selection bias, asymmetric

randomization, and reduced external validity of the trial findings after excluding

patients without having obtained deferred consent. They concluded that it is

unethical not to use data from subjects with completed study procedures or in which

deferred consent was not obtained.

Kompanje et al. (2007) discussed the effect of prior written proxy consent on

delayed therapeutic time-frames in acute severe traumatic brain injury patients. The

authors recommended the use of deferred consent which significantly reduced the

initial time for the study of drug administration and considered it ethically justifiable

in an emergency situation.

In a recent multicentre study, Offerman et al. (2013) recruited patients at the ED,

and none of them were informed about the study during their recruitment. The

investigators contacted the patients or their legally designated surrogates through

the telephone 2 weeks post-discharge to obtain consent for their study participation

after providing all the components of informed consent. The authors concluded that

a deferred telephone contact for obtaining consent is a competent process with

effective perception by both the subjects and surrogates. They also advocated taking

permission for deferred telephone consent from IRBs in minimal-risk studies that

need a telephone follow-up. Woolfall et al. (2014) found that most of the subjects

who represented patients were unfamiliar with deferred consent, but responded

positively to a general description of the method. Trust in practitioners for their

capability in making research-related decisions is an important factor associated

with positive responses.

Maitland et al. (2011) discussed the approach and suitability for obtaining

research consent involving severely sick children who remained under-represented

in research as the present regulations are challenging for acute care researchers. The

authors utilized a modified form of deferred consent which was based on verbal

assent from guardians during initial recruitment followed by obtaining complete

written consent post-stabilization of the child’s condition. There is a need to

evaluate the perception of key stakeholders of the acceptability and appropriateness

of deferred consent.

Figure 2 shows the ethical principles for conducting medical research and the

role of consent. Table 3 summarizes the conditions for using deferred consent and

the exception for informed consent from different continents (Africa, Europe, and

USA) (Andra le Roux-Kemp 2014).
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Deferred Consent from the Bereaved Relatives of Deceased Patients

The availability of consent should be respected as thoroughly as possible, but

certain points should also be considered, as proposed by Jansen and colleagues

(Table 1) (Jansen et al. 2007).

In their study, Maitland et al. (2011) decided not to approach parents for

retrospective consent in the case of early death before obtaining full informed

consent. The reasons for that were mainly supported by 3 explanations: (a) assent

has already been obtained from the parents and so further trial information could be

provided to them if they are keen to know and discuss after the death of the recruited

child; (b) undergoing the complete process of consent might impose guilt on parents

for providing acceptance to participate in research and it is challenging to convince

Fig. 2 Ethical principles of medical research
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them about expected fatal outcome of severe illness retrospectively: (c) it is the

obligation of trial team and ethics review committees to ensure the prospect of

maximum benefit and minimal risk for such a trial through appropriate selection of

potential subjects not with parents.

Multi-step Enrolment and Consent Strategy

Richmond and Ulrich (2007) suggested four recommendations to facilitate the

enrolment of patients into critical care studies:

1. Establish a structured plan to assess and track decision-making capacity.

2. Develop a consent process that is commensurate with the study risk.

3. Consider a multistep enrolment and consent strategy.

4. Develop an integrated approach to recruit subjects into the studies.

Moreover, Richmond used a 3-step process to obtain consent in one of his injury

studies

1. Verbal consent to obtain simple baseline data while the patients were in the ED

and permission to release the patient’s name to the research team.

2. A random selection of subjects from the entire pool of potential candidates who

had been identified by the enrollers (a written informed or a verbal consent

depending on the patient disposition).

3. An in-person meeting, where written consent was obtained.

FDA Regulations (21 CFR 50.24) for a Waiver of Informed Consent
in Emergency Care Research

For the improvement of outcomes in patients with life-threatening medical

conditions, the Federal Food, Drug, and Cosmetic Act permits a waiver of consent

to provide potential treatments or an improvement in treatment in cases where the

current treatment is unproven or unsatisfactory. Under these circumstances, the

responsibilities of the sponsors, clinical investigators, and IRBs involve (a) a

consultation with community representatives where the research will be undertaken;

(b) information to be disclosed at a public platform prior to the initiation and

completion of the study; (c) the thoroughness of the investigator to contact the

legally authorized representatives; and (d) study oversight by an independent data

monitoring committee (Food and Drug Administration 2013).

According to 21 CFR 50.24(a)(4), any study that cannot be conducted without a

waiver of informed consent is permitted under two circumstances. First, the results

obtained from consenting subjects could not be generalized to subjects who are

unable to provide consent (i.e., in coma). It is noteworthy that patients capable of

providing consent might have a greater chance of full recovery in comparison to

subjects incapable of providing consent, or they may be less susceptible to the risks

of the treatment (Schrems 2014).
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Second, if the research would not be excessively held up by limiting it to

consenting subjects, the FDA would assume that the research is to be performed on

consenting subjects. For instance, it may be possible to obtain consent in advance

from a patient who does not have the condition that will be treated, but who suffers

from a particular disease or condition that places the subject at an extremely high

risk for the event to be treated (i.e. cardiac patients at a high risk for cardiac arrest).

However, even if the at-risk population can be identified, it may be infeasible to get

consent from all patients, as the frequency of the specific life-threatening condition

is infrequent. Therefore, subject enrolment would take too long to conduct the study

in a reasonable amount of time (Food and Drug Administration 2013).

Eligibility for a Study to be Conducted Under 21 CFR 50.24

Studies considered for 21 CFR 50.24 must fulfil all of the following criteria: (i) the

human subjects should be in a life-threatening condition that requires urgent

intervention; (ii) current treatments are unproven or unsatisfactory; (iii) the

acquisition of accurate scientific evidence is important to establish the safety and

effectiveness of the intervention; (iv) the medical condition of the subject makes it

impractical to obtain informed consent; (v) the investigative intervention must be

performed before consent can be obtained from the subject’s legally authorized

representative; (vi) there is no acceptable way to prospectively select individuals

that are likely to become suitable for participation; (vii) participation in the research

carries a high possibility of direct benefit to the study subjects; and (viii) it is not

feasible to perform the clinical investigation without the waiver (Food and Drug

Administration 2013; Halperin et al. 2007).

Regulation 21 CFR 50.24(a)(1) has directed IRBs to record whether the available

treatments are unproven or unsatisfactory. The meaning of ‘‘unproven therapy’’ is

comprised of treatment that is acceptable as the ‘‘standard of care’’, but lacks

rigorous scientific validations or submission to the FDA for approval; treatment that

lacks sufficient clinical or pre-clinical information to justify the safety or efficacy of

the product; treatment for which current information is insufficient to advocate

approval, although the data have been submitted to the FDA; a product that is not

approved or labelled for the specific indication under study; or an available product

or therapy not indicated for use in a particular patient group such as a childhood

population.

‘‘Unsatisfactory’’ treatment might be ‘‘available’’ and ‘‘approved’’, but it remains

unsatisfactory. Despite the effectiveness of an available product or therapy, its use is

associated with certain drawbacks such as safety and efficacy issues; the effective

treatment time is too long (e.g. time to the cessation of symptoms); the treatment has

constraints related to the setting in which it is required, e.g. the treatment should be

administered in the field, but needs optimal cooling or might be challenging to use

(requires surgical intervention for vascular access) (Food and Drug Administration

2013). Similarly, despite adrenaline being considered as standard of care during

CPR, its use in treating out-of-hospital cardiac arrest patients versus placebo has

been criticized (Jacobs et al. 2011) (Table 2).
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A research study can be classified as of minimal, low, intermediate, or high

incremental risk, depending upon the FDA labelling status of the treatment (Food

and Drug Administration 2013). Under certain circumstances, it is acceptable to

perform a study with minimal risk criteria without the requirement of documented

consent (Hirshon et al. 2013; Food and Drug Administration 2013) (e.g. an

approved mechanical cardiopulmonary resuscitation device versus standard CPR;

amiodarone versus lidocaine). For a diagnostic study, minimal risk should include

being non-invasive and not being used for real-time clinical decisions (e.g. non-

invasive monitor, low-volume blood drawing). Minimal risk is also very unlikely to

have community sensitivity (Halperin et al. 2007).

Limitations

The present report did not focus on prehospital research which remains a limitation

of the current review. From the patient’s perspective, the prehospital research and

informed consent is probably as important as in the ED and ICU settings. Therefore,

we believe that out of hospital critical care research requires an extensive debate and

further review of literature. Moreover, this report did not focus on data from one

particular continent but we have addressed different opinions to make it broad and

open for further discussion, and feasible for consideration under the diversity of

culture and traditions worldwide.

Recommendations and Conclusions

For conducting successful research in emergency settings, feasible and cost-

effective strategies should be implemented together with institutional support and

sufficient funding. Collaboration provides an important means of promoting and

supporting research in emergency settings and also facilitates the dissemination of

the findings of evidence-based practice. Education and training through continuing

medical education programs could be effective for increasing research capabilities

and exposure. Furthermore, the involvement of non-medically qualified research

associates is a reasonable option for enhancing research activities in the ED.

On the other hand, emergency medicine research abiding by ethical principles

presents unique challenges to the informed consent process. This includes the time

frame in which the research is performed and the vulnerability of the patients in the

ED. Nonetheless, in many circumstances, informed consent is possible if the

researcher is diligent and takes the time to adequately explain the study to the

potential subject. Every researcher should have a personal obligation to ensure that

he or she respects the rights of the subjects. If the subject is capable of providing

consent, precautions should be taken to ensure that they have a decision-making

capacity and are offered sufficient time to have their questions answered to their

satisfaction. However, if consent is impractical, special attention should be given to

protect the interests of the subjects.
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Moreover, we should not exclude vulnerable cases from research projects, as this

will affect their needs and violate the ethical principles of justice and beneficence. If

we consider vulnerability as a context-related and situational concept with the

existing approaches to informed consent, the ethical principles can be balanced and

preserved during the entire research process, as has been recently reported by

Schrems (2014).

Although emergency care research is privileged with special provisions of

exemption for informed consent, the research protocol and way in which waiver

consent is reported must be assessed by an independent regulatory body. In addition,

the researchers involved in such studies have an obligation to consider the patients’

prospects and ethical conduct of research for the pre-hospital and ED settings.

Research in emergency settings is still at an early stage, so there is a strong need for

extensive research through community awareness, resource management, ethics,

collaborations, capacity building, and the development of a research interest for the

improvement of patient care and outcomes.
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