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Abstract 

There are few effective treatments for acute whiplash-associated disorders (WAD). Early 

features of central sensitisation predict poor recovery. The effect of pregabalin on central 

sensitisation might prevent chronic pain after acute whiplash injury. This double blind, 

placebo-controlled randomised controlled trial (RCT) examined feasibility and potential 

effectiveness of pregabalin compared to placebo for people with acute WAD. Twenty-four 

participants with acute WAD (<48 hours) and at risk of poor recovery (pain ≥ 5/10) were 

recruited from hospital Emergency Departments in Queensland, Australia and randomly 

assigned by concealed allocation to either pregabalin (n=10) or placebo (n=14). 

Pregabalin was commenced at 75 mg bd, titrated to 300 mg bd for 4 weeks, and then weaned 

over 1 week. Participants were assessed at 5 weeks, 3, 6 and 12 months. Feasibility issues 

included recruitment difficulties and greater attrition in the placebo group. For the primary 

clinical outcome of neck pain intensity, attrition at 5 weeks was: pregabalin: 10%, placebo: 

36%, and at 12 months was: pregabalin: 10%, placebo: 43%. Pregabalin may be more 

effective than placebo for the primary clinical outcome of neck pain intensity at 3 months 

[Mean Difference: -4.0 (95% CI -6.2 to -1.7)] on an eleven point numerical rating scale. 

ACCEPTED

8 8Copyright � by the International Association for the Study of Pain. Unauthorized reproduction of this article is prohibited.2021



3 

 

Effects were maintained at 6 but not 12 months. There were no serious adverse events. Minor 

adverse events were more common in the pregabalin group. A definitive large RCT of 

pregabalin for acute whiplash injury is warranted. Feasibility issues would need to be 

addressed with modifications to the protocol. 

KEYWORDS: Feasibility study; Road Traffic Crash; Pregabalin; Randomised controlled 

trial; Whiplash-associated disorders 

INTRODUCTION 

Most injuries sustained in road traffic crashes (RTC) are not severe but are of a 

musculoskeletal nature [15; 37].  In Australia, Whiplash Associated Disorders (WAD) are the 

most common (80% of minor RTC injury [4; 33]), costing AUD$1 billion (2020 dollars) 

annually [15].  Over 800,000 whiplash injuries are seen annually in US hospitals[23] and in 

the UK, the injury costs 3.64 billion pounds per annum (2009 figures)[1].  Up to 50% of 

those with a whiplash injury develop chronic pain, disability [11] and psychological 

comorbidities [10]. 

Clinical guidelines recommend exercise and usual activity as treatment for acute WAD [47], 

but these treatments have not prevented the development of chronic pain [45; 55; 61]. This 

may be due to a ‘one-size-fits-all’ approach that does not consider risk factors for poor 

recovery. Recently, better and sustained effects resulted when patients at risk of poor 

recovery were identified and treatment targeted to a known risk-factor [10], posttraumatic 

stress symptoms [51].  Progression from acute to chronic pain involves many factors, 

including central nervous system sensitization [20]. Clinical features of central sensitization 
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including widespread hyperalgesia and exaggerated spinal cord reflexes are associated with 

chronic pain development after whiplash injury [48; 50]. Preventing or attenuating these 

responses may improve later health outcomes.  

Pregabalin reduces excitability of dorsal horn neurons after tissue or nerve damage, blocking 

development of central sensitization [21]. Pregabalin is effective for neuropathic pain [17] 

and there is mixed evidence that it may prevent chronic pain following surgery [5; 13; 35; 

65]. Pregabalin has positive effects on anxiety [24] indicating potential to ameliorate stress 

and arousal symptoms, common after whiplash injury [49] and associated with poor recovery 

[10]. These findings suggest potential for pregabalin to prevent chronic pain after whiplash 

injury.  However, pregabalin was found to be ineffective, with a higher risk of adverse 

events, for patients with low back and leg pain [19; 36; 44]. The majority of participants in 

these trials had chronic low back pain. Administering pregabalin very early after injury may 

be more effective.   

Few trials of medication for acute WAD exist and clinical guidelines recommendations 

regarding medication are consensus-based [47]. Pregabalin was registered in Australia for 

neuropathic pain and epilepsy in 2012 but recently, off-label use has increased markedly [9]. 

Analysis of Transport Accident Commission (Victoria, Australia) data showed four-fold 

increase in pregabalin use for WAD from 2001-2013 [41], with >13% of medicine claims 

paid in the acute injury period for pregabalin [41].  Without evidence of effectiveness of 

pregabalin for patients with WAD, these findings are concerning.  

In Australia, many people with acute WAD seek initial care at hospital Emergency 

Departments (EDs)[43], providing an opportunity for pregabalin provision very early after 

injury. However, EDs are busy, and most patients are not admitted to hospital but are 

discharged home following evaluation, potentially making this a challenging environment to 

conduct a trial of early medication.  
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The objectives of this study were to evaluate feasibility and potential effectiveness of early 

pregabalin for people with acute WAD and at risk of poor recovery.    

 

2. METHODS/DESIGN 

2.1 Design overview 

This double blind, parallel group, randomised, controlled feasibility trial with 1:1 allocation 

evaluated the effect of pregabalin compared to placebo. All participants were given evidence-

based advice [25].  In addition to baseline assessments, outcomes were measured at 5 weeks 

(immediately post intervention), 3-, 6- and 12-months post-randomisation. The trial was 

prospectively registered (Australian New Zealand Clinical Trials Registry 

ACTRN12617000059369) and the protocol published [38]. Ethical approval was gained from 

Gold Coast University Hospital (HREC/16/QGC/296), and ratified by Griffith University and 

The University of Queensland. All participants gave written informed consent. We followed 

the Declaration of Helsinki (1996), International Conference on Harmonisation Good Clinical 

Practice [56] and all applicable regulatory requirements. We reported findings according to 

the Consort Extension for randomised pilot and feasibility trials. 

2.2 Setting and participants  

Participants were recruited from two public tertiary hospital EDs in South East Queensland, 

Australia (Gold Coast University and Logan Hospitals). 

Participants were eligible for inclusion if they met all of the following criteria: WAD Grade 

II (neck pain and musculoskeletal sign(s)[46]); within 48 hours of injury;  at risk of poor 

recovery defined by at least moderate pain (numerical rating scale: ≥ 5/10)[59]; aged 18-65 

years; proficient in written and spoken English.   
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The exclusion criteria were: WAD III or WAD IV (neurological compromise or fracture)[46]; 

known or suspected serious spine pathology (e.g. metastatic disease); previous WAD or neck 

pain condition requiring treatment; currently using pregabalin/gabapentin; known peripheral 

neuropathy; known hypersensitivity to pregabalin (hives, blisters, rash, dyspnea and 

wheezing), history of renal insufficiency; pregnant or breast feeding; history of psychiatric 

illness or substance abuse disorder; Patient Health Questionnaire (PHQ-2) score of ≥ 3[31]. 

Research staff regularly checked the ED triage list for potentially eligible participants and an 

ED doctor screened participants to ensure eligibility. If participants presented when research 

staff were unavailable, an ED clinician obtained written permission for the research team to 

contact the patient. In this case, a local GP screened the potential participant to ensure 

eligibility.  

2.3 Randomisation and Masking 

Eligible participants completed informed consent and baseline measures, and were then 

randomly allocated to pregabalin or placebo using computer-generated random numbers. The 

study statistician provided a 1:1 randomisation schedule in variable block sizes of 4–6 only to 

the study pharmacists. Separate randomisation schedules for each site were kept in sealed 

envelopes in locked filing cabinets in hospital pharmacies (accessible after hours for 

emergency unblinding). 

Study pharmacists prepared medication according to the randomisation schedule, sealed in 

opaque identical medication kits, and stored kits in locked drug rooms in ED and General 

Practices. Enrolling clinicians (blinded) selected the next sealed medication kit, recorded the 

number and gave it to the participant (blinded). This randomised them to one of two groups – 

pregabalin or placebo– and ensured concealed allocation and blinding of ED and research 

staff, trial GPs, participants, and data analysts. Study entry occurred when the kit was opened.  
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2.4 Study interventions 

Evidence-based advice 

The evidence-based advice booklet [28], based on current Australian Guidelines [47], gave 

information about WAD, reassurance about prognosis, advice to remain active and continue 

working, advice on resuming functional daily activities and an exercise program. Both groups 

were provided with the booklet in the ED.  

 

Pregabalin or placebo 

A compounding pharmacy encapsulated pregabalin and placebo so they were identical in 

size, appearance, smell, taste and weight (Avicel®), assuring blinding of ED and research 

staff, participants, and trial GPs. 

Dose titration 

Participants received one pregabalin (75 mg) or one placebo capsule orally twice daily 

starting immediately on randomisation. The dose escalation/reduction/modification regimen 

(standard clinical practice) was also used in previous pregabalin trials [36]. Briefly, patients 

commenced on 75 mg bd for three days, increased to 150 mg bd for 11 more days, increased 

to 300 mg bd for a total of 4 weeks of therapy, and then weaned off the drug over 6 days. A 

previously published algorithm described the steps to be undertaken when any dose was not 

tolerated (see [38]). 

The trial GP reviewed all patients via telephone (at 3 days and then weekly after 

randomisation) to titrate the pregabalin/placebo dose. A GP visit was offered, and participants 

could contact the trial GP if they had questions or concerns. Participants who experienced 

debilitating continuing and worsening pain or continuing high levels of pain that had not 
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improved after 7 days of treatment, despite following the trial regimen, could be provided 

rescue medication (Paracetamol 1000 mg four times daily as needed or oxycodone 5 mg as 

needed if paracetamol was not sufficient).  

 

 

Rationale for treatment duration  

In previous pregabalin trials, treatment duration has varied: surgical studies (10-14 days post-

operatively) [57], chronic neuropathic pain (2–12 weeks)[29] [17] and sciatica (up to 

8 weeks) [36].  Trial pain medicine specialists (SS, GM) decided upon 28 days of treatment 

before weaning, to provide a course long enough to modify neurobiology yet short enough to 

be within emergency physician scope of practice to provide, to compromise between 

treatment duration and practicability and to be in the middle field of the dose used in 

published studies. 

Adherence to study medication 

Adherence with trial medication was assessed by: (1) daily self-recorded medication intake, 

(2) returned tablets counts and (3) self-reported adherence during trial GP telephone reviews.  

 

2.5 Outcome measures 

Feasibility outcomes were: recruitment (proportion of screened patients who were eligible, 

proportion of eligible patients enrolled, enrolment rate (per month)); trial withdrawal rate; 

attrition and missing data; eligibility criteria changes; cost diary completion; and model for 

recruitment to a full trial, including staffing requirements, and strategies to overcome any 

identified barriers.  
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The primary clinical outcome was average neck pain intensity over the last 24 hours at 

3 months post-randomisation using Numeric Pain Rating Scale (NRS) [62], with 0 (no pain) 

and 10 (worst possible pain). 

Secondary clinical outcomes were collected at 5-week and 3-, 6- and 12-month follow-ups 

post-randomisation and included: NRS neck pain over last 24 hours (primary outcome was at 

3 months); Neck Disability Index (NDI) [58], a validated measure of neck pain-related 

disability; Pain Catastrophising Scale (PCS) [52]; Post-traumatic Stress Diagnostic Scale 

(PDS) total symptom score [22] measuring post-traumatic stress symptoms; Depression, 

Anxiety and Stress Scale (DASS) [34]; Generic measure of health status (SF-12) [60]; Leeds 

Assessment of Neuropathic Symptoms and Signs pain scale (S-LANSS) [3]; Proportion of 

patients lodging a compensation claim; Number of doses of breakthrough medication taken 

(Paracetamol 1000 mg four times daily as needed or oxycodone 5 mg as needed if 

paracetamol not sufficient); Concomitant medications used; and any adverse events.  

To inform the methods and cost perspective to be used for a definitive trial, participants 

completed cost diaries at 5 weeks and at each follow-up. These included information about 

direct costs of health services (e.g. general practitioner, physiotherapy, chiropractor, 

pharmaceutical services), consumer co-payments, and non-healthcare costs not captured by 

insurer payments, eg. other professional and domestic care, transportation costs and time 

spent by family members, friends or volunteers providing care or assistance. We also asked 

about days of sick leave, and days unable to perform usual Activities of Daily Living [26]. 

Whilst we were not aiming to undertake a cost analysis for this feasibility study, we wanted 

to determine the feasibility of using cost diaries in a full trial  

The number and type of adverse events was collected in two ways. Participants could self-

report any side-effects in the patient diaries, which were then discussed with the trial GP in 

follow-up phone calls. The diaries included the question: Did you experience any unwanted 

effects from the trial medication? which the participants then rated as mild, moderate or 
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severe. Participants could also contact the GP or research staff directly if they experienced 

any adverse events that concerned them.  

 

 

2.6 Statistical analyses  

As this was primarily a feasibility study, no formal sample size calculation was required [18]. 

To provide sufficient information about the logistics of delivering the intervention in ED, 

recruitment, and loss to follow-up, we aimed to recruit 30 participants (15 per arm). 

We descriptively analysed the recruitment rate (number approached, number consenting and 

number eligible for randomisation), and frequencies and proportions of missing data and loss 

to follow-up, during the intervention and over 12 months. Summary statistics are described as 

mean (standard deviation; SD) for interval data and as frequency (percentage) for categorical 

data. Primary outcome data were analysed using linear regression models with treatment 

group (placebo/pregabalin) entered as the main effect. Between-group differences are 

reported as mean difference (MD) and 95% confidence interval (95%CI). To test the 

sensitivity of results to participant drop-out, regression models were re-run using both a 

single and multiple imputation method. The single imputation with missing data replaced 

missing data with a single imputation of the overall median outcome value for that time-

point. The multiple imputation used chained equations to impute the data set 100 times (full 

details in supplementary table 1, available at http://links.lww.com/PAIN/B397). Analysis was 

conducted by RW and MS, blinded to group allocation, using intention-to-treat analysis.  
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2.7 Data management 

Clinical and safety data were collected and managed using a regulatory approved secure, 

web-based application to support electronic data capture for clinical trials (REDCap, 

Vanderbilt University, USA) [27]. Patients entered their questionnaire data through emailed 

links to the REDCap database, and other data were entered by research staff. Details of data 

management procedures are published [38]. 

 

 

2.8 Data Safety Monitoring Board (DSMB) 

The DSMB consisted of an emergency Physician, a pain specialist and a statistician. 

There were no adverse events that required adjudication by the DSMB.  

 

3. RESULTS 

3.1 Protocol deviations 

There were four protocol deviations. (1) We did not recruit the full 30 participants as planned 

as the end of the funding period was reached (2) Participants were initially recruited within 

48 hours post-injury, later extended to 96 hours post-injury to increase recruitment rates (3) 

The drug accountability log and one participant’s paperwork and medication kit were left on 

an ED benchtop after they signed a permission to contact form (there was no evidence of 

tampering) and (4) After being recruited one patient was found to be ineligible, should not 

have been enrolled and hence was excluded from the analysis. 
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3.2 Recruitment 

Recruitment began 20 January 2017 and finished 1 April 2019. Follow-up was completed on 

1 April 2020. 

Figure 1 illustrates the recruitment and flow of participants through the study. Recruitment 

commenced initially at GCUH where there was onsite research staff (period 1). From 28 

November 2017, no research staff were available at GCUH due to funding constraints. From 

this date, medical staff recruited patients or used the permission to contact system (period 2). 

During period 2, due to medical staff workloads, it was not possible to screen all records and 

this affected the capture of accurate data for the numbers of eligible patients during this 

period. Logan hospital was brought on as a site on 2/8/18 in order to boost recruitment.  

Initially our time-frame post-injury for inclusion was 48 hours. We extended this to 96 hours 

during the trial in an attempt to increase recruitment. However, most enrolments were still 

within 48 hours - most participants (80% in pregabalin group, 64% in placebo group) were 

enrolled within 24 hours, and 80% and 79% respectively, within 48 hours. 

From the available data, the proportion of eligible patients was 50/266 (18.8%) of patients 

with acute traumatic neck injury who presented to the two EDs while staff were available. 

The proportion of potentially eligible patients enrolled was 24/50 (48%), and the enrolment 

rate (i.e. number of enrolments per month) over the two EDs was 24/27 (0.88).  The most 

common reasons for exclusion were concurrent injuries (24/216, 11%), neck pain < 5/10 

NRS (85/216, 39%), and being outside the 48-96 hours post injury timeframe (19/216, 9%).   

The trial recruited twenty-four patients, with 10 randomly allocated to pregabalin and 14 to 

placebo (Figure 1). One participant in the pregabalin group and two participants in the 

placebo group did not start treatment, so 9 and 12 commenced the trial respectively.  
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FIGURE 1 ABOUT HERE 

3.3 Baseline characteristics 

At baseline, the two groups were similar (Table 1), in particular regarding their neck pain 

intensity (mean +/- SD = 6.8 +/- 1.1 [pregabalin] vs 6.9/10 +/- 1.2 [placebo]) and age (41.6 

+/- 15 years vs 38.1 +/- 13.5 years). There were fewer males in the pregabalin group (30% vs 

57%). More participants in the placebo group expected the treatment to work “very much” 

(40% vs 0%) and more in the pregabalin group expected it “maybe” to work (78% vs 30%). 

 

 

 

3.4 Attrition and missing data  

There was a greater loss to follow-up in the placebo group and this increased over time for 

the primary outcome - at 5 weeks (pregabalin: 10%, placebo: 36%), and at 3, 6 and 12 

months (pregabalin: 10%, placebo: 36-43%).  

For secondary outcomes, 7/10 (70%) participants in the pregabalin group and 3/14 (21%) in 

the placebo group completed 5 week follow-ups. At the 3, 6 and 12 month follow-ups the 

equivalent figures were 7/10 (70%) and 2/14 (14%).  

Cost diaries were completed by 8/10 (80%) participants who completed the 5 weeks of 

treatment with complete data. There were no missing entries in the completed cost diaries.  

Withdrawals due to side effects 

Despite following the treatment algorithm, there were some withdrawals due to reported side 

effects. By 5 weeks one participant withdrew from the pregabalin group (with complaints of 

severe sleepiness and mild dizziness, thought to be possibly study drug-related), and three 
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withdrew from the placebo group (with moderate nausea, severe nausea and raised liver 

enzymes unrelated to study drug). One person in the placebo group still provided primary 

outcome data so two withdrawals are listed in Fig. 1.   

3.5 Compliance and adherence 

The mean maximum study drug dose (pregabalin group 382.5 mg/day, placebo group 450 

mg/day) and number of days of treatment (pregabalin 21.3, placebo 21.1 days) were similar 

(Table 2). Compliance with medication was better in the pregabalin group (mean 73.6% 

doses taken vs 38.3% doses taken in the placebo group). 

3.6 Clinical outcomes 

On the primary clinical outcome, the pregabalin group reported significantly less neck pain at 

3 months compared to the placebo group [MD: -4.0 (95% CI -6.2 to -1.7), p=0.001]. This 

clinically and statistically significant effect was also found at 5 weeks [MD: -3.6 (95% CI -

5.6 to -1.6), p=0.002] maintained at 6 [MD: -3.3 (95% CI -6.1 to -0.5), p=0.03] but not 12 

months [MD: -1.9 (95% CI -4.6 to 0.8), p=0.15].  (A clinically worthwhile effect for the NRS 

is 1.5/10 [14]). Table 3 and Figure 2 show the unadjusted NRS pain scores for each group. 

When the sensitivity of results were tested for missing data using single imputation methods, 

both single and multiple imputations led to similar findings to the primary results. 

(Supplementary Table 1, available at http://links.lww.com/PAIN/B397). Individual patient 

data is provided in Supplementary Table 2 (available at http://links.lww.com/PAIN/B397). 

 

FIGURE 2 ABOUT HERE  

While the low response rate for secondary outcome questionnaires in the placebo group 

precluded meaningful statistical group comparisons, measures of pain-related disability (NDI, 

SF-12 physical), psychological variables (DASS-21, SF-12 mental, PCS, PDS), neuropathic 
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pain symptoms (S-LANSS) and global recovery typically favoured the pregabalin  group at 

each follow up time point. 

During the 5-week study period, opioid breakthrough medication was taken by 2/5, 40% 

participants in the pregabalin group, for the first week only. In the placebo group, 4/4, 100% 

participants reported using opioids during week 1, 2/4, 50% during week 2, 3/4, 75% during 

week 3 and 2/4, 50% during weeks 4 and 5 (data was only available for 5 people in 

pregabalin group and 4 in placebo group). Similarly, during the rest of the 12-month study 

period, at each time point more people in the placebo group than the pregabalin group 

reported taking opioids. See Supplementary Table 3 (available at 

http://links.lww.com/PAIN/B397).  

Three patients from both groups (pregabalin 30% and placebo 21%) reported submitting a 

claim for third-party injury compensation by 12 months post injury (Table 4). Queensland 

operates a common law ‘fault’ based compulsory third-party insurance scheme, where only 

those deemed not at-fault for the RTC are eligible to claim compensation for their injuries.  

3.7 Adverse events (AEs) 

There were no serious adverse events. Minor adverse events were more common in the 

pregabalin group (dizziness [7/10, 70% vs 2/14, 14%], headache [3/10, 30% vs 1/14, 7%], 

drowsiness [2/10, 20% vs 1/14, 7%], blurred vision (2/10, 20% vs 0/14, 0%],  

nausea/vomiting (1/10, 10% vs 1/14, 7%) and dry mouth (1/10, 10% vs 1/14, 7%). Some had 

more than one adverse event.  In the pregabalin group, all 6 (100%) participants who returned 

data for this question reported an adverse event. One participant experienced severe 

sleepiness, and mild dizziness, thought to be possibly study drug-related, and withdrew on 

day 21.  

In the placebo group, of participants who returned data for this question (n = 5), two had 

nausea, one severe (withdrew day 19) and one moderate (withdrew day 2). One patient had 
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raised liver enzymes. She was weaned off medication from day 26 and her liver enzymes 

returned to normal after 8 weeks. She was unblinded according to protocol, revealing she was 

on placebo, and her GP investigated her for other causes of raised liver enzymes. 

 

 

4. DISCUSSION  

While some challenges were encountered, a definitive trial investigating effectiveness of 

early pregabalin for acute WAD would be feasible with protocol modifications. Although not 

an explicit aim, our preliminary data suggest that early pregabalin may hold promise in 

preventing chronic pain after whiplash injury..    

 

Conducting clinical trials in ED is challenging due to the busy environment and high staff 

turnover [26]. Although we considered recruiting from primary care, general practitioners 

report seeing few very acute whiplash cases, so we expected EDs to have a higher frequency 

of cases. Additionally, we wanted the first dose of pregabalin to be given as soon as possible 

and within 2-4 days of injury. After discussions with general practitioners and 

physiotherapists we decided that recruiting from primary care was not practicable within this 

timeframe.  

 

4.1 Feasibility  

Similar to other feasibility studies, we experienced recruitment issues which required 

additional recruitment time, an additional site, and recruitment strategy modification [16]. 

Initial strategies for recruitment included monitoring triage lists and regular ED staff 

reminders about the trial, but recruitment was slow, especially initially. This was potentially 

due to workload demands on ED staff, though we aimed to minimise time demands and staff 
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burden. Due to funding constraints and to the relocation of our research unit to a different city 

100 km away from the study site, for some study periods we had no local research staff at 

GCUH, and we relied completely on ED doctors to recruit participants. We addressed this 

issue by using a permission-to-contact system. ED doctors were only required to obtain 

potential participants’ consent to being contacted by the research team. The research team 

pre-screened potential participants, arranged medical screening by a local general practitioner 

and then enrolled eligible participants. We also added another site (Logan Hospital) with a 

part-time research nurse.  We were unable to cover recruitment outside of usual business 

hours, so some potentially eligible patients were missed (n = 49). Thirdly, we extended the 

time-frame post-injury for inclusion from 48 to 96 hours. Due to small numbers, we cannot 

determine if there were any differences in outcome depending on recruitment time and hence 

initiation of pregabalin. If a longer recruitment window were found to be no less effective, 

the feasibility of a definitive trial and implementation of future trial results would be assisted 

by increasing the time-frame for the commencement of treatment. In a larger study, 

hypotheses about the effect of time-to-recruitment could also be tested. 

 

Some potential participants declined to participate. Reasons included reluctance to take 

pregabalin (eg. concerns about side effects) or any medication (reluctant to take too 

many/unnecessary medications), or placebo (these reasons totalled 18/28 (64%) of those who 

declined). Some people are reluctant to take strong pain relievers in ED [53], however we 

have previously found that a high proportion of people were prescribed opioids in ED for this 

injury [39]. We trained research staff to impartially discuss pros and cons of study 

participation while directly addressing these barriers using a pre-written script to guide 

discussion. 
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Some of the identified recruitment issues could be overcome with greater funding for a full 

scale trial, using multiple sites with dedicated, preferably local, research staff providing 

extended hours cover. Nurse researchers with and without clinical roles can improve 

recruitment to ED trials [7]. We involved mainly nursing and university research staff and 

less frequently physiotherapists, who’s clinical background facilitated discussion with 

potential participants. In Australia, physiotherapists in EDs are commonplace [54] and we 

would aim to increase their involvement in a future trial. We will instigate a system of 

frequent reminders to ED staff about the study, staff incentives for recruiting patients, a 

permission-to-contact system, involvement of nursing research staff and ED doctors enrolling 

patients when possible.   

 

There was a greater loss to follow-up in the placebo group, which increased over time for the 

primary outcome. If participants discontinued the trial or their medication, we collected at 

least primary outcome data. For secondary outcomes, attrition and resultant missing data 

were high for both groups, even with emails, texts, calls, incentives etc. that this may have 

been an unintended consequence of our inclusion of too many secondary outcomes. We 

would consider streamlining these in a full trial. Cost diaries were feasible, within the context 

of low secondary outcome response rates, and we will use these in the full trial.  

  

Our trial was conducted in areas with high population mobility and low socioeconomic status, 

which may have affected participants’ interest and capacity to fully participate [32]. While 

high attrition in ED trials is common (eg. a falls prevention study had 21.6% dropout over 12 

months [2]), we have recruited a similar population from the same or similar EDs in previous 

[51] and current trials [40] with much lower attrition - around 10% [40]. Both these trials 

were fully funded, and dedicated university research staff facilitated follow-up rates. Further, 

in these trials, after identification of patients in ED, treatments were conducted in the 

community, and involved face-to-face sessions with physiotherapists. This greater contact 
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with community clinicians may have built stronger patient rapport and prevented attrition. 

Retention could be improved in the full trial by increasing patient contact with a health care 

provider. This could be the trial GP who titrates medication dosage, or a physiotherapist to 

provide advice and answer questions, or dedicated research staff with clinical backgrounds.  

 

Consultation with consumer representatives during planning and trial conduct may also assist 

to  identify other relevant barriers to study completion, and developing strategies to overcome 

these [32]. This will also assist further understanding of medication use issues. 

 

We have considered these issues in our plan for a definitive trial and have addressed them as 

follows: agreement from four additional EDs within Australia to become trial sites; sufficient 

budget to fund research clinicians at each site to facilitate recruitment and clinical research 

staff to prevent attrition; inclusion of a ‘permission to contact form’ as outlined. We estimate 

the sample size for a full trial would be approximately 230 based on a minimal clinically 

important difference on the proposed primary outcome of neck pain intensity, a conservative 

standard deviation of 2.2 (based on this feasibility trial and our previous trials in acute WAD 

[51], 90% power and 20% attrition. With a total of 6 ED sites 39 patients/site is feasible.       

4.2 Clinical outcomes 

Our study was designed to assess feasibility; therefore, we did not expect to find statistical 

differences in the primary clinical outcome measure. However, we found that neck pain 

intensity was lower with pregabalin compared to placebo at 3 months (primary outcome), 

with large effect and relatively tight confidence intervals. These effects were maintained over 

3 and 6 months and were clinically relevant (> 1.5 points on NRS scale) [25]). There was a 

trend towards better secondary outcomes in the pregabalin group, including lower 

concomitant analgesic and breakthrough opioid use. Our data suggest that early pregabalin 
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may prevent chronic pain after whiplash injury in patients at risk of poor recovery. A 

definitive trial is needed, particularly in view of increasing off-label use of pregabalin for 

whiplash injury [41]. 

 

4.3 Adverse events 

Approximately 10% of patients taking pregabalin experience mood changes, depression 

and/or suicidal ideation which improve on stopping or reducing dose [30]. We excluded 

patients who scored ≥ 3 on PHQ-2, and no study participants reported mood changes or 

suicidal ideation. Excluding those with depressive symptoms using PHQ-2 [31] or similar 

tools and monitoring for depression during treatment may help to reduce risk in future trials.  

Pregabalin has potential for abuse and dependence, particularly in individuals with history of 

opioid abuse, although this appears to be lower than for opioids [6; 8; 64]. Patients with 

current or past substance use disorders, mostly opioid and multi-drug users, are at higher risk 

for abuse, dependence and overdose [8]. In the full trial we will carefully screen for substance 

use disorders [63] to reduce these risks.  

 

4.4 Limitations 

We cannot make definitive statements regarding efficacy of pregabalin for acute WAD, 

however, our results are promising. Sources of potential bias and imprecision include small 

numbers, and differential loss to follow-up between groups. We did not control for 

concomitant medications, which will be done in the main trial. The ED setting allowed early 

recruitment (within 96 hours) but ED whiplash patients may not be representative of the 

entire whiplash population. Those with greater pain and distress may go to EDs [42], and this 

was the group that we were aiming to target. 
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5. CONCLUSION 

There were feasibility issues, particularly related to recruitment and attrition, of conducting a 

clinical trial of pregabalin for acute WAD in the ED.  We have outlined protocol 

modifications that would be instituted in a planned definitive RCT.  Pain intensity 

comparisons were in favour of pregabalin, an encouraging preliminary finding, supported by 

a trend towards better secondary outcomes in the pregabalin group. Overall, the study 

findings provide a strong basis for a definitive multicentre RCT of pregabalin in the ED 

setting. This is particularly important in view of increasing off-label use of pregabalin for 

whiplash injury [41].   
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Baseline Characteristics Pregabalin plus 
advice (n = 10) 

Placebo plus advice 
(n = 14) 

Age, mean (SD) years 41.6 (15.1) 38.1 (13.5) 
Sex, n (%) 

Female 
 
7 (70) 

 
6 (43) 

Accident factors, n (%)* 
Driver 
Passenger 
Knew accident was coming 

 
5 (56) 
4 (44) 
4 (44) 

 
9 (90) 
1 (10) 
1 (10) 

Vehicle stationary at time of impact? n (%)* 
Yes 
No 

 
6 (67) 
3 (33) 

 
6 (60) 
4 (40) 

Type of collision, n (%)* 
Rear end 
Front end 
Front and rear end 
Side impact 

 
4 (44) 
2 (22) 
1 (11) 
2 (22) 

 
4 (40) 
1 (10) 
4 (40) 
1 (10) 

Following the accident, the neck pain started, n (%)* 
Immediately 
Within 2-3 hours 
After 3 hours 
Unsure 

 
7 (78) 
1 (11) 
0 (0) 
1 (11) 

 
7 (70) 
2 (20) 
1 (10) 
0 (0) 

Existing medical conditions, n (%)* 
      Yes 
      No 

 
1 (11) 
8 (89) 

 
2 (20) 
8 (80) 

Past surgery or other injury, n (%)* 
      Yes 
      No 

 
3 (33) 
6 (67) 

 
4 (40)^ 
6 (60) 

Medications taken for WAD on enrolment, n (%)*# 
Ibuprofen 
Paracetamol 
Paracetamol /codeine 
Paracetamol / codeine / doxylamine 
Benzodiazepines  
Opioids 
None 

 
3 (33) 
3 (33) 
1 (11) 
0 (0) 
0 (0) 
1 (11) 
5 (56) 

 
1 (10) 
2 (20) 
2 (20) 
1 (10) 
1 (10) 
1 (10) 
5 (50) 

Imaging in ED, n (%) 
Xray 
CT 
MRI 

 
3 (30) 
6 (60) 
0 (0) 

 
3 (21) 
7 (50) 
0 (0) 

Occupation, n (%)* 
Blue collar 
White collar 
Home duties 
Student 
Unemployed 
Not answered  

 
2 (22) 
3 (33) 
2 (22) 
1 (11) 
0 (0) 
1 (11) 

 
6 (60) 
1 (10) 
1 (10) 
0 (0) 
1 (10) 
1 (10) 

Work status, n (%)* 
Employed 
Self-employed 
Home duties 
Unemployed 

 
7 (78) 
0 (0) 
2 (22) 
0 (0) 

 
7 (70) 
1 (10) 
1 (10) 
1 (10) 

Highest education, n (%)* 
Year 10 
Year 12 

 
2 (22) 
1 (11) 

 
1 (10) 
4 (40) 
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TAFE/trade qualification 
Undergraduate qualification 
Post-graduate qualification 

3 (33) 
2 (22) 
1 (11) 

4 (40) 
0 (0) 
1 (10) 

Do you expect the treatment to work? n (%)* 
No 
Maybe 
Somewhat 
Very much 

 
0 (0) 
7 (78) 
2 (22) 
0 (0) 

 
0 (0) 
3 (30) 
3 (30) 
4 (40) 

*Data missing for 1 person in pregabalin plus advice group and 4 people in placebo plus advice group 
#Individual participants may have taken more than one medication for WAD 
^One person had low back pain from previous RTC  
  

Table 1. Baseline demographic and clinical characteristics of pregabalin plus advice and 

placebo plus advice groups. ED: Emergency Department, WAD: Whiplash Associated Disorders, 

RTC: Road Traffic Crash, TAFE: Technical and Further Education 
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  Pregabalin plus 

advice 

 Placebo plus advice 

Mean maximum dose 382.5 mg/day 450 mg/day 

Mean number of days of treatment 21.3 days 21.1 days 

Mean compliance where data available 

(leftover pills/180 [full dosing regime]) 

73.6% 38.3% 

Missed doses during active treatment 

(data available for 14 people) 

8 doses in 7 people 3 doses in 7 people 

Took opioid breakthrough medication 

(#data available for 5 people in Pregabalin 

plus advice group and 4 in Placebo plus 

advice group) 

2 people, both for one 

week only 

4 people during week 1  

2 during week 2  

3 during week 3  

2 during weeks 4 and 5#.  

Table 2. Trial medication details  
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Time-point Pregabalin 

N; mean (SD) 

Placebo 

N; mean (SD) 

 

Mean Difference (95%CI) 

 

P-value 

Baseline 10; 6.8 (1.1) 14; 6.9 (1.2) 

 

  

5 weeks 9; 2.0 (2.1) 

 

9; 5.6 (1.7) 

 

-3.6 (-5.6 to -1.6) 0.001 

3 months 9; 1.9 (2.3) 

 

9; 5.7 (1.8) 

 

-4.0 (-6.2 to -1.7) 0.001 

6 months 9; 1.6 (2.1) 

 

8; 4.9 (3.1) 

 

-3.3 ( -6.1 to -0.5) 0.02 

12 months 9; 1.8 (2.4) 

 

8; 3.6 (2.6) 

 

-1.9 ( -4.6 to 0.8) 0.14 

 

Table 3: Primary outcome (24 hour pain intensity) over time. Primary end-point was 3 months. Data 

are mean (SD) unless otherwise indicated. NRS: Numeric Rating Scale 
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 Baseline 5 Weeks 3 Months 6 Months 12 Months 

 Pregabalin 

(n=9) 

Placebo 

(n=10) 

Pregabalin 

(n=7) 

Placebo 

(n=3) 

Pregabalin 

(n=7) 

Placebo 

(n=2) 

Pregabalin 

(n=7) 

Placebo 

(n=3) 

Pregabalin 

(n=7) 

Placebo 

(n=3) 

DASS-21  

   Depression 2.0 (3.9) 3.4 (2.7) 3.7 (6.2) 7.3 (9.5) 3.4 (4.9) 5.0 (4.2) 7.1 (11.2) 4.7 (5.0) 3.4 (4.7) 8.7 (7.6) 
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Table 4: Secondary outcomes over time. Data are mean (SD) unless otherwise indicated. DASS: Depression Anxiety Stress Scale; SF-12: Short-Form 12; S-

LANSS:  Leeds Assessment of Neuropathic Symptoms and Signs; NDI: Neck Disability Index; PCS: Pain Catastrophizing Scale; PDS: Posttraumatic Stress 

Diagnostic Scale 

 

   Anxiety 3.1 (2.7) 3.4 (4.3) 2.3 (2.4) 7.3 (9.2) 2.0 (2.3) 6.0 (8.5) 6.0 (8.5) 8.7 (9.0) 2.0 (2.8) 12.0 (10.4) 

   Stress 4.9 (5.8) 11.0 (8.0) 9.4 (10.0) 13.3 (6.4) 5.7 (5.9) 13.0 (7.1) 10.6 (12.4) 14.7 (11.0) 2.9 (2.8) 13.3 (13.0) 

SF-12  

   Physical 49.7 (9.1) 45.6 (12.9) 42.3 (14.2) 38.7 (3.6) 45.1 (10.9) 41.1 (11.0) 49.6 (8.3) 35.5 (11.5) 46.4 (10.6) 41.1 (12.3) 

   Mental 52.7 (11.4) 47.2 (8.6) 47.5 (12.2) 34.9 (9.3) 49.4 (10.7) 40.3 (0.8) 41.6 (19.3) 37.2 (8.7) 54.0 (8.5) 38.2 (11.2) 

S-LANSS 2.9 (3.4) 5.7 (4.0) 4.0 (3.8) 4.3 (5.1) 3.7 (3.6) 4.0 (1.4) 5.4 (4.6) 12.7 (10.6) 5.6 (4.2) 10.7 (11.6) 

NDI - - 25.4 (23.3) 46.7 (7.6) 23.1 (20.0) 42.0 (2.8) 22.0 (20.9) 35.3 (13.6) 18.9 (18.4) 33.3 (13.3) 

PCS - - 5.3 (4.1) 12.3 (14.7) 3.4 (5.1) 7.5 (6.4) 5.0 (6.1) 10.7 (9.3) 1.1 (1.2) 12.3 (12.3) 

PDS (total) - - 7.6 (8.8) 24.7 (15.7) 4.3 (8.4) 18.0 (4.2) 6.7 (8.5) 14.7 (9.5) 6.6 (9.1) 17.0 (14.8) 

Global 

recovery 

- - 3.3 (2.1) 2.0 (1.7) 3.0 (2.4) 3.0 (0.0) 3.7 (1.5) 1.0 (1.7) 3.6 (1.1) 2.7 (0.6) 

Compensation 

claims n (%) 

- - 3 (43%) 1 (33%) 3 (43%) 2 (100%) 3 (43%) 3 (100%) 3 (43%) 3 (100%) 

Taking 

regular 

analgesia n 

(%) 

- - 3 (43%) 3 (100%) 1 (14%) 1 (50%) 2 (29%) 2 (67%) 2 (29%) 2 (67%) 

Taking PRN 

analgesia  n 

(%) 

- - 2 (29%) 1 (33%) 2 (29%) 1 (50%) 4 (57%) 1 (33%) 3 (43%) 2 (67%) 
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Screening 

Gold Coast University Hospital (Period 1) 

30-1-17 to 27-11-17 

  Research assistant in ED screening 

triage list Mon-Fri 

 Recruitment paused 2-6-17 to 10-7-17, 

& 6-9-17 to 6-10-17 

 186 presentations considered 

→ 181 excluded (120 ineligible, 18 
declined, 43 missed), 5 randomised 

Gold Coast University Hospital (Period 2) 

28-11-17 to 8-4-19 

 No research assistant, patients referred 

to trial team by ED staff, or directly 

enrolled in trial by ED staff  

 34 presentations considered 

→ 19 excluded (13 ineligible, 5 declined, 1 

missed), 15 randomised 

Logan Hospital  

20-8-18 to 7-12-18 

 Research nurse in ED screening 

triage list Mon-Fri 

 95 presentations considered 

→ 91 excluded (83 ineligible, 3 

declined, 5 missed), 4 randomised 

 

Assessed for eligibility (n = 315) 

Excluded (n = 291) 

   Declined to participate (n = 26) 

- Did not want to take pregabalin/medicine (n = 10) 

- Did not want to be in a trial (n = 8) 

- Other (e.g. side effects, wanted to discharge) (n = 8) 

   Missed (n = 49) 

   Not meeting inclusion criteria (n = 216) 

- Concurrent injury or neurological deficit (n = 27) 

- Prior whiplash injury or chronic pain (n = 15) 

- Time since injury (n = 19) 

- Pain intensity <5/10 NRS (n = 85) 

- Pregabalin contraindicated (n = 55) 

- Other (e.g. age, already taking pregabalin, 

insufficient English language) (n = 15) 

Allocated to Pregabalin (n = 10) 

 Received allocated intervention (n = 9) 

 Did not receive allocated intervention (n = 1: 

withdrew as non-starter, no reason given) 

Allocated to Placebo (n = 14) 

 Received allocated intervention (n = 12) 

 Did not receive allocated intervention (n = 2: 

withdrew as non-starters, no reason given) 

Enrollment 

Randomised (n = 24) 

Analysed (n = 10, all randomised to Pregabalin) 

 Excluded from analysis (n = 0) 

Analysed (n = 14, all randomised to Placebo) 

 Excluded from analysis (n = 0) 

 

Baseline: 10/10 
 
5 Weeks: 9/10, 1 withdrew 
 
3 Months: 9/10, 1 withdrew 
 
6 Months: 9/10, 1 withdrew 
 

12 Months: 9/10, 1 withdrew 

Baseline: 14/14 
 
5 Weeks: 9/14, 2 withdrew, 3 lost to follow-up 
 
3 Months: 9/14, 2 withdrew, 3 lost to follow-up  
 
6 Months: 8/14, 2 withdrew, 4 lost to follow-up 
 
12 Months: 8/14, 2 withdrew, 4 lost to follow-up 

Follow-Up (Primary Outcome) 

Analysis 

Allocation 
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