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Abstract

Background and purpose—Seeking consent rapidly in acute stroke trials is crucial as 

interventions are time-sensitive. We explored the association between consent pathways and time 

to enrolment in Tranexamic acid in IntraCerebral Haemorrhage-2 randomised controlled trial.

Methods—Consent was provided by patients or by a relative or an independent doctor in 

incapacitated patients, using a one-stage (full written consent) or two-stage (initial brief consent 

followed by full written consent post-randomisation) approach. The CT-to-randomisation time 

according to consent pathways were compared using Kruskal-Wallis test. Multivariable logistic 

regression was performed to identify variables associated with onset-to-randomisation time of ≤3 

hours.

Results—Of 2325 patients, 817 (35%) gave self-consent using one-stage (557, 68%) or two-

stage consent (260, 32%). For 1507 (65%), consent was provided by a relative (one-stage 996, 

66%; two-stage 323, 21%) or a doctor (all two-stage, 188, 12%). One patient did not record 

pre-randomisation consent, with written consent obtained subsequently. The median [IQR] CT-to-

randomisation time was 55 [38, 93] minutes for doctor consent, 55 [37, 95] minutes for two-stage 

patient, 69 [43, 110] minutes for two-stage relative, 75 [48, 124] minutes for one-stage patient, and 

90 [56, 155] minutes for one-stage relative consents (p<0.001). Two-stage consent was associated 

with onset-to-randomisation time of ≤3 hours compared to one-stage consent (aOR 1.9; 95%CI 

1.5-2.4). Doctor consent increased the odds (aOR 2.3, 1.5-3.5) while relative consent reduced the 

odds of randomisation ≤3 hours (aOR 0.10; 0.03-0.34) compared with patient consent. Only 2/771 
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patients (0.3%) in the two-stage pathways withdrew consent when full consent was sought later. 

Two-stage consent process did not result in higher withdrawal rates or lost to follow-up.

Conclusions—The use of initial brief consent was associated with shorter times to enrolment, 

while maintaining good participant retention. Seeking written consent from relatives was 

associated with significant delays.

Non-standard Abbreviations and Acronyms

Non standard Abbreviations and Acronyms

aOR adjusted odds ratio

ICH intracerebral hemorrhage

NIHR National Institute for Health Research

NIHSS National Institutes of Health Stroke Scale

HTA Health Technology Assessment

TICH-2 Tranexamic acid in IntraCerebral Hemorrhage-2

Introduction

Obtaining consent in a timely manner is a major challenge for investigators in hyper-acute 

stroke trials 1, 2 . In these studies, the intervention has to be delivered in a very short 

therapeutic time window to be effective. On the other hand, obtaining consent is difficult 

when patients lack capacity and no relatives or persons with power of attorney are available 

to provide consent on their behalf 1, 2 . The COVID-19 pandemic has further complicated 

the consent process due to physical distancing precautions. Furthermore, patients or their 

representatives may also be overwhelmed by the acute scenario and unable to comprehend 

the information provided nor the rationale for taking part in a clinical trial 2 . Simplifying the 

consent process by providing concise but pertinent information to patients and their relatives 

may improve and shorten time to recruitment in acute stroke trials.

Tranexamic acid in IntraCerebral Haemorrhage-2 (TICH-2) endeavoured to minimise time 

to enrolment by using a two-stage pathway, where consent was sought initially from patients 

or their legal representatives using a brief information sheet followed by a full consent 

after randomisation. We aimed to explore the characteristics of patients enrolled using 

one- and two-stage consent, the acceptability and the effects on time to randomisation. We 

hypothesised that the use of brief information sheets would reduce time to randomisation.

Methods

Definitions

A personal legal representative is a person acting as legal representative to an incapacitated 

patient by virtue of their relationship with the patient. A personal legal representative is 

usually a relative, but could be a close friend who may be aware of the patients likely wishes 
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if a relative was not available. A professional legal representative is a doctor or nominated 

healthcare professional unconnected to trial who acts as a patient’s legal representative 

to provide consent. A professional legal representative must not be involved in the trial 

management, be an investigator or part of the trial team, or be under the direction of the 

trial investigator 8 . Proxy consent is a consent given by a personal or professional legal 

representative. For brevity purpose in this article, personal legal representative is referred to 

as a relative and professional legal representative a doctor.

Consent pathways

The consent pathways consisted of one-stage patient and relative consent, two-stage patient 

and relative consent, as well as two-stage doctor consent.

One-stage patient consent

In the one-stage patient consent pathway, eligible patients were given the full version patient 

information sheet. This was a four-page information sheet (2474 words, Supplemental 

Methods III) which explained the condition, the purpose of the trial, the drug being studied, 

randomisation, blinding, follow-up assessments, possible benefit and harm, alternative 

treatments, withdrawal from the trial, data confidentiality and governance, dissemination 

of trial results and complaint procedures. Patients were then required to provide full written 

informed consent by writing their initials adjacent to seven relevant statements on the 

consent form and provide a full signature, name and date. Patients with capacity were 

required to sign the form themselves. If handwriting was not possible or legible due to arm 

weakness or use of the non-dominant hand, a third person acted as a witness by signing the 

form.

One-stage relative consent

For incapacitated patients, a relative was approached for proxy consent using the full version 

legal representative information sheet (2668 words) and consent form with similar details as 

the full patient version detailed above (Supplemental Methods IV).

Two-stage patient consent

When it was deemed not feasible to seek full written informed consent due to a short 

therapeutic time window, patients provided initial consent by signing a brief information 

sheet, followed by full written informed consent at the earliest subsequent opportunity 

after enrolment. The brief information sheet consisted of only one page of information 

(288 words, Supplemental Methods V) which explained the condition (ICH), treatment 

(tranexamic acid or placebo), blinding, and that there would be an additional CT scan after 

24 hours. The patients were required to sign only once and did not need to initial the 

statements as in full consent.

Two-stage relative consent

A two-stage process using an initial brief legal representative information sheet (one-page, 

290 words, Supplemental Methods VI) with similar details as the brief patient version, could 

be used in seeking consent in incapacitated patients, followed later by full consent.
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Two-stage doctor consent

When the patient lacked capacity and there was no relative available, an independent 

doctor was approached to provide proxy consent. The independent doctor was part of the 

clinical team caring for the patient and should not have received prior trial-related training. 

Information relating to the trial was provided to the doctor, and if he/she agreed for the 

patient’s inclusion in the trial a brief information sheet was signed. Subsequently, a full 

written informed consent was sought from patients or their relatives as soon as practicable. 

Notably, doctors did not provide full consent.

Figure 1 describes the consent pathways in TICH-2. Different countries had slightly 

different consent pathways, versions of documents in different languages. All countries 

permitted the one-stage patient consent, while there were variations in permission to use the 

other consent pathways (Table 1)

We retrospectively calculated the ‘fog index’, which assesses readability and estimates the 

level of education needed to understand the text on the first reading 9 . The fog indices of the 

brief patient and legal representative information sheets were 7.8 and 8.0, respectively, and 

11.4 and 12.3 for full patient and legal representative information sheet. A fog index of 8.0 

indicates that a 13- or 14-year-old would be able to understand at first reading, whilst text 

with a fog index of 12.0 can be understood by a 17- or 18-year-old.

Outcomes

We explored the time to enrolment, defined as CT-to-randomisation time, according to 

different consent pathways. We specifically explored if consent pathways were associated 

with onset-to-randomisation time of ≤3 hours. This time window was chosen as a meta-

analysis of over 40,000 patients with traumatic haemorrhage and post-partum haemorrhage 

suggested that tranexamic acid is only beneficial when given within 3 hours 10 . 

Furthermore, most haematoma growth occurs within 3 hours 11 . We compared follow-up 

completion and withdrawal rates according to types of initial consent as a surrogate marker 

for acceptability.

Statistics

Baseline characteristics and outcomes were compared using Chi-squared tests for categorical 

variables, Mann-Whitney U and t-Student tests for continuous variables as appropriate. Time 

to enrolment for different consent pathways were compared using Chi-squared tests for 

categorical variables and Kruskal-Wallis tests for medians. Multivariable logistic regression, 

with adjustment of variables with p <0.1 on univariate analysis, was performed to identify 

factors associated with onset-to-randomisation times of ≤3 hours. In addition, we performed 

sensitivity analyses including only countries using two-stage consent. A p-value of <0.05 

was considered statistically significant, and 95% confidence intervals (CI) are given. 

Analyses were performed using Statistical Package for the Social Sciences version 26 (IBM, 

Armonk, NY).
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Results

2325 patients were recruited from 12 countries between March 2013 and September 2017. 

Only 817 patients (35.1%) gave self-consent by using one-stage (557, 24%) or two-stage 

consents (260, 11.2%). The majority of patients (1507, 64.8%) were enrolled by proxy 

consent provided by a relative (one-stage consent in 996, 42.8% and two-stage consent in 

323, 13.9%) or by a doctor (188, 8.1%). For one patient from the UK, written consent was 

not given at time of randomisation, and this was reported as a protocol violation; full consent 

was subsequently given by the patient.

Of the 771 patients who provided a brief consent initially (260 patient, 323 relative and 188 

doctor consents), follow-on full consent was given in all but 105 patients (13.6%) prior to 

hospital discharge. Reasons for not obtaining follow-on consent were: death (n=38), patient 

lacked capacity and no relative available (n=38), discharged (n=8), repatriated (n=13), 

no reason given (n=6) (Supplemental Table I). Only two patients, for whom a relative 

provided initial brief consent, declined to give further consent and withdrew from the trial 

prior to discharge. A further two patients who provided follow-on full consent withdrew 

before the day 90 follow-up. There was no significant difference in the number of patients 

lost to follow up and in withdrawals at day 90 between the different consent pathways 

(Supplemental Table II).

Patients who were recruited following proxy consent were older, more likely to be female 

and had higher National Institutes of Health Stroke Scale (NIHSS) scores (median 16 vs 

7), lower Glasgow Coma Scale scores (median 14 vs 15), severe aphasia (42.1% vs 2.9%), 

intraventricular haemorrhage (36.2% vs 24.2%), and larger haematoma volumes (mean 30.2 

mL vs 12.7 mL), but there was no significant difference in onset-to-CT time (Table 2). 

Patients who were recruited via proxy consent had more haematoma expansion (30.7% vs 

21.9%), higher mortality (14.5% vs 2.7%) at day 7, and more death and disability (67.6% vs 

30.5%) at day 90.

Similarly, patients who were recruited using two-stage consent were older, more likely to be 

female, had higher NIHSS (median 14 vs 12), more likely to have severe aphasia (31.3% vs 

26.9%), intraventricular haemorrhage (34.2% vs 29.1%), larger haematoma volume (mean 

28.6 mL vs 21.7 mL), and were more likely to be recruited in the UK (Table 2). Patients 

recruited using two-stage consent had higher mortality at day 7 (27% vs 19%), and more 

death and disability at day 90 (61.3% vs 51.3%).

Using two-stage doctor and the two-stage patient consent resulted in the shortest enrolment 

time (median CT-to-randomisation time 55 minutes for both) followed by the two-stage 

relative (69 [43, 110] minutes), the one-stage patient (75 [48, 124] minutes) and the 

one-stage relative consent (90 [56, 155]; Kruskal-Wallis test p<0.001; Table 3). The onset-

to-treatment time was shortest with the two-stage doctor consent (200 [149, 259] minutes) 

compared to 267 [193, 364] minutes for the one-stage relative consent (the longest time 

to treatment). There was no significant difference in time from randomisation to treatment 

between the consent pathways.
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Apart from consent pathways, other factors associated with an onset-to-randomisation time 

of ≤3 hours include higher NIHSS, higher systolic blood pressure, shorter onset-to-CT time 

and recruitment from the UK (Supplemental Table III). Multivariable logistic regression 

showed that factors independently associated with onset-to-randomisation time of ≤ 3 hours 

include higher NIHSS, higher SBP, shorter onset-to-CT time, recruitment from the UK and 

use of two-stage patient and relative consent (aOR 1.89; 95%CI 1.49-2.39; p<0.001; Table 

4, Model 1) and two-stage doctor consent (aOR 2.29, 1.52-3.47; p<0.001; Table 4, Model 

2). Conversely, relative consent reduced the odds ratio of randomisation ≤3 hours of onset 

(aOR 0.10, 95%CI 0.03-0.34; p<0.001; Table 4, Model 3). Sensitivity analysis excluding 

countries which did not recruit participants using two-stage consent (Spain and Hungary, 

n=10) yielded similar results (Supplementary Table IV).

Discussion and conclusion

In this post-hoc analysis, we found that two-stage consent using brief information sheets 

reduced the time to randomisation by approximately 20 minutes. CT-to-randomisation 

time was shortest with the two-stage doctor or patient consent, and longest for consent 

given by relatives. Apart from shortening onset-to-CT time with improvement of local 

stroke pathways, the use of the rapid consent pathway may be one of the most important 

approaches to improving time to enrolment for trials of treatments for acute ICH, as well as 

more generally in all acute stroke trials.

The brief information sheet, developed in consultation with our patient, carer and public 

representatives, was concise but contained pertinent information, which allowed patients to 

decide to proceed with the trial while more information was given later. The shorter text and 

better readability reduced reading time and enabled easier understanding. In addition, time 

used to sign the consent form was shortened with the brief consent, as only one signature 

was required instead of seven sets of initials and one signature in the full consent. Our 

approach in developing and utilising brief information sheet was similar to those that had 

been used in other large clinical trials such as Third International Stroke Trial (IST-3) 12 .

Most importantly, the use of brief consent appeared acceptable to patients and relatives, as 

very few (2 of 771, 0.3%) withdrew their consent when full consent was requested later. The 

use of brief consent did not result in higher withdrawal rates from trial or loss to follow up. 

The Cord Pilot study which employed a similar two-stage brief consent reported positive 

feedback with participants satisfied with the information received while having sufficient 

time to make their decision 13 . Brief consent was also acceptable to clinicians seeking 

consent 14 .

It is also noteworthy that a larger proportion of patients recruited via two-stage process were 

female compared to one-stage process. While the reasons for this is not known and needs to 

be further explored, the use of two-stage consent could potentially improve the enrolment of 

female participants, who are frequently under-represented in acute stroke trials 15 .

Similar to previous reports 16, 17 , patients recruited via proxy consent were older, had more 

severe strokes, and would have been excluded from the trial if legal representatives’ consent 
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had not been permitted. Exclusion of incapacitated patients does not only unfairly deprive 

such patients from receiving potentially beneficial treatment, but it also introduces selection 

bias, as only patients with milder stroke can be recruited. In this respect, the option to 

include doctors as a professional legal representatives enabled patients who lacked capacity 

to participate in the trial when no relatives were available. Prior knowledge of the natural 

history of ICH and the risks and benefits of tranexamic acid combined with the use of an 

initial brief consent enabled professional legal representative to make enrolment decisions 

rapidly on behalf of incapacitated patients. However, it needs to be noted that this consent 

pathway was not permitted in all participating countries.

Proxy consent by a relative was associated with significant delays and markedly 

reduced odds of randomisation within 3 hours of onset compared to self-consent. This 

supports previous findings that relatives might not always be suitable surrogate decision 

makers 18, 19 . Furthermore, relatives may not be physically present at the bedside, especially 

in the COVID-19 era 20 , and additional time is spent looking for the relatives in a busy 

emergency department. The use of digital technology via telemedicine, videotelephony 

and electronic forms to seek consent from relatives may be an alternative to conventional 

face-to-face consultations 21–23 . However, the patient’s relatives may be stressed and 

distracted and needed more time to consider their decisions or may be unable to make 

decisions 2, 18, 24 . Results of a focus group consultation suggest that stroke survivors are 

worried about the additional stress the consent process imposes on an already distressed 

relative 25 .

Uncertainties about the patient’s wishes, the complexities of the patient’s condition and 

intervention, and the use medical terminology may lead to relatives requiring longer time for 

consent 26, 27 . Although it was reassuring that only two patients in this study who regained 

capacity disagreed with their relatives’ decision and withdrew consent, it remains unclear 

how much time should be allowed for the consent process in an emergency setting and how 

much information should be provided.

Current European Union regulations, approved in 2014 after the initiation of TICH-2 trial, 

allow recruitment of patients in emergency clinical trials without prior consent, if the patient 

lacks capacity and it is not possible to obtain informed consent from a legal representative 

within the therapeutic window 28 . This directive defined the concept that expert clinicians 

and ethics committee, based on rigorous review of study protocol, are in a better position 

to make decisions on whether the trial was designed to the patient’s best interest 29 . 

Furthermore, community consultation during the ethics review process ensures opinions 

and concerns of the study population are taken into consideration 22 . Whilst deferral or 

waiver of consent is permissible in emergency situations and may be a preferable option, 

many researchers do not utilise this approach. A deferral or waiver of consent was also 

recommended by the Hemorrhagic Stroke Academia Industry (HEADS) Roundtable and the 

European Stroke Organisation Trials Network Committee as one approach of reduce time to 

treatment in stroke trials 21, 30 . Such deferral or waiver of consent can be appropriate when 

the condition studied is acute, rapidly deteriorating, with poor outcome and the intervention 

studied has good safety profile 22 . Some trialists suggest that seeking consent is unethical 

if it delays the initiation of trial treatment leading to reduced treatment effects. This is 
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especially so if the trial intervention constitutes the only possibility for an improved outcome 
22,31,32 . Waiver of consent has been successfully applied in several emergency trials, such 

as FASTEST (FVIIa for Acute Hemorrhagic Stroke Administered at Earliest Time Trial; 

https://www.clinicaltrials.gov; unique identifier: NCT03496883) and ESETT (Established 

Status Epilepticus Treatment Trial) 33 .

One limitation of this study is that we have not surveyed patients, relatives or doctors 

regarding the consent process. Future trials could explore the implications of two-stage 

consent on participants’ experience, including if they felt that they were appropriately 

involved, the quality of interaction with researchers, what they felt was important at the time 

of decision-making, their perception, understanding of their contribution to research as study 

participants, recall of the consent process at a later date, and post-enrolment discussion. 

Although withdrawal after initial brief consent was rare, we have not captured data of 

potentially eligible patients who declined participation when first approached. As TICH-2 

had a short enrolment period of only 8 hours, it is uncertain if a two-stage consent is 

appropriate and effective for trials with longer recruitment windows. Doctor consent was 

only used in a minority (8%) of patients despite a shorter time to enrolment. As it was 

not a requirement to appoint professional legal representative a priori, it may be difficult 

to establish in an emergency whether a doctor is truly “unconnected” to the trial. Brief 

and doctor consents were not permitted in some countries due to regulatory requirements, 

limiting the generalisability of their use.

In conclusion, offering a two-stage consent process and engaging doctors as professional 

legal representatives should be considered in emergency stroke trials with tight recruitment 

time windows. Both processes appeared acceptable with good follow-up completion and the 

possibility to recruit more patients with severe ICH.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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TICH-2 was an international prospective multicentre double-blind randomised placebo-

controlled trial testing the efficacy and safety of intravenous tranexamic acid in patients 

with acute spontaneous intracerebral haemorrhage (ICH) within eight hours of symptom 

onset. Details of the trial were previously published 3–5 . The consent-related procedures 
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were developed in partnership with stroke survivors, some of whom were members of the 

trial steering committee. The information sheets and consent forms were designed according 

the principles outlined in the Medicines for Human Use (Clinical Trials Regulations) 2004 

and European Clinical Trials Directive (EC2001/20) and based on templates provided by 

the United Kingdom (UK)’s Health Research Authority 6 . The consent procedures were 

approved by each participating country or centre’s ethics review committee.

This analysis is reported in accordance with the STrengthening the Reporting of 

OBservational studies in Epidemiology (STROBE) statement (Supplemental Method I-

checklist and Supplemental Method II-flow diagram) 7 .
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Figure 1. Consent process in the TICH-2 trial.
*Patient who lacked capacity with no relatives present was discussed with an independent 

doctor who acted as a professional legal representative. Full consent was sought later from 

the patient (if regained capacity) or a relative, if available. Two-stage pathways are marked 

grey.
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