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 2 

ABSTRACT 29 

 30 

Rationale. Aspiration, infections, and fever are common in the first days after stroke, 31 

especially in older patients. The occurrence of these complications has been associated with 32 

an increased risk of death or dependency.  33 

 34 

Aims and design. PREvention of Complications to Improve OUtcome in elderly patients 35 

with acute Stroke (PRECIOUS) is an international, multi-centre, 3x2 factorial, randomised, 36 

controlled, open-label clinical trial with blinded outcome assessment, which will assess 37 

whether prevention of aspiration, infections, or fever with metoclopramide, ceftriaxone, 38 

paracetamol, respectively, or any combination of these, in the first four days after stroke 39 

onset improves functional outcome at 90 days in elderly patients with acute stroke. 40 

 41 

Discussion. This statistical analysis plan provides a technical description of the statistical 42 

methodology and unpopulated tables and figures. The paper is written prior to data lock and 43 

unblinding of treatment allocation.  44 

 45 

PRECIOUS is registered: ISRCTN82217627 (date of registration 22-9-2015; the trial was 46 

prospectively registered).  47 
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Background 48 

In the first days after stroke, about half of all patients develop one or more complications, 49 

including aspiration, infections, or fever. The risk of developing these events is greater in 50 

patients of higher age or with more severe stroke (1–3). These complications can impede 51 

functional recovery, prolong hospital admissions, and are independently associated with an 52 

increased risk of death or long-term dependency (1,2,4–11). The risk of developing these 53 

complications can be reduced by very simple, safe and inexpensive measures, such as 54 

metoclopramide for the management of dysphagia, antibiotics for the prevention of 55 

infections, and paracetamol for the prevention of fever, but it is uncertain whether these 56 

measures also improve functional outcome (12–15). In some, generally small, randomised 57 

trials, preventive treatment with these drugs not only convincingly reduced the risks of 58 

aspiration, infections, or fever by one third to one half, but was also associated with clear 59 

trends towards a lower risk of death or poor outcome (12–15). However, in two large 60 

randomised clinical trials, preventive treatment with antibiotics did not improve functional 61 

outcomes (16,17). Guidelines of the European Stroke Organisation concluded that there is 62 

insufficient evidence from randomised trials to make strong recommendations on whether, 63 

when and to whom preventive antibiotic or antipyretic treatment should be given after 64 

ischaemic stroke or intracerebral haemorrhage (18,19). The PREvention of Complications to 65 

Improve OUtcome in elderly patients with acute Stroke (PRECIOUS) trial will assess 66 

whether prevention of aspiration, infections, or fever with metoclopramide, ceftriaxone, 67 

paracetamol, or any combination of these in the first four days after stroke onset improves 68 

functional outcome at 90 days in older patients with acute stroke. The current paper describes 69 

the statistical analysis plan (SAP) of the trial and conforms to the guidelines set by Gamble et 70 

al (20). The details of the study protocol of the PRECIOUS trial have been published earlier 71 
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(21). PRECIOUS has received funding from the European Union’s Horizon 2020 research 72 

and innovation programme under grant agreement No 634809. 73 

 74 

Study methods 75 

PRECIOUS is an international, multi-centre, multi-factorial, randomised, controlled, phase-76 

III, open-label clinical trial with blinded outcome assessment (PROBE). The primary 77 

objective is to assess whether prevention of aspiration, infections, or fever with 78 

metoclopramide, ceftriaxone, paracetamol, or any combination of these in the first four days 79 

after stroke onset improves functional outcome at 90 days in older patients with acute stroke. 80 

Patients will be randomly allocated in a 2*2*2 factorial design to any combination of open-81 

label oral, rectal, or intravenous metoclopramide (10 mg thrice daily); intravenous 82 

ceftriaxone (2000 mg once daily); oral, rectal, or intravenous paracetamol (1000 mg four 83 

times daily), or usual care, started within 24 hours after symptom onset and continued for 4 84 

days or until complete recovery or discharge from hospital, if earlier. In patients with 85 

moderate to severe renal impairment or with severe hepatic impairment, the dose of 86 

metoclopramide is reduced to 5 mg thrice daily, and in patients with end-stage renal disease 87 

to 2.5 mg thrice daily. Patients will be stratified according to country (Estonia, Germany, 88 

Greece, Hungary, Italy, the Netherlands, Norway, Poland, United Kingdom) and there will be 89 

5 minimisation factors: age (66 – 75 years; >75 years), sex (male vs. female), stroke type 90 

(ischaemic stroke vs. intracerebral haemorrhage), stroke severity (NIHSS 6-12 vs. >12) and 91 

diabetes Mellitus (yes vs. no). 3800 patients will be recruited, based on the sample size 92 

calculation described in the previously published protocol (21).   93 

 94 

Statistical interim analyses and stopping guidance 95 
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An independent Data and Safety Monitoring Board (DSMB) will conduct unblinded interim 96 

analyses after 600, 1200, 1800, 2400, and 3000 patients have completed follow-up to assess 97 

the safety of the interventions in the trial. With respect to efficacy, the DSMB will conduct 98 

unblinded interim analyses after 2400 patients had their final follow-up. DSMB members will 99 

receive listings of all SAE reports as well as unblinded aggregate summaries of data by 100 

treatment groups for review in closed meetings. The results of these interim analyses are 101 

confidential and limited to the members of DSMB. 102 

 103 

Timing of final analysis 104 

This statistical analysis plan (SAP) will be signed off by the trial Steering Committee and 105 

then submitted for publication prior to data lock and final analysis. The final statistical 106 

analysis will be performed once recruitment has ceased, final follow-up and final outcome 107 

adjudication have been completed, final data have been checked and any errors corrected, and 108 

the database has been locked. The analyses will be carried out according to the current 109 

statistical analysis plan. The statistical analyses will be performed by the Nottingham Stroke 110 

Trial Unit (NSTU) at the University of Nottingham (UNOTT) in collaboration with the UMC 111 

Utrecht.  112 

 113 

Trial population 114 

The study population will consist of patients aged 66 years or older who are hospitalised with 115 

moderately severe to severe (National Institutes of Health Stroke Scale (NIHSS) ≥6) acute 116 

ischaemic stroke or intracerebral haemorrhage. Patients will only be included if treatment can 117 

be started within 24 hours of stroke onset. For a complete overview of the inclusion and 118 

exclusion criteria, we refer to the study protocol (21). Patients are planned to be recruited in 119 
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about 80 hospitals in 9 European countries over a period of about four years. To increase the 120 

generalisability of the findings, these countries are distributed across Europe, and include 121 

Estonia, Germany, Greece, Hungary, Italy, the Netherlands, Norway, Poland, and the United 122 

Kingdom. For the same reason, the trial will recruit patients both in academic and regional 123 

hospitals.  124 

  125 

3. Statistical Analysis  126 

Primary outcome 127 

The primary outcome measure is the score on the modified Rankin Scale (mRS) at 90 days (± 128 

14 days). The mRS is an ordinal scale ranging from 0-6 (22). The mRS assessment at 90 days 129 

will be during a hospital/home visit or by telephone, and the assessment or a report thereof 130 

will be recorded using a digital video camera. Three blinded raters will view the videotape 131 

and adjudicate a score on the mRS. 132 

 133 

Primary outcome analysis  134 

For each patient, a median mRS score will be calculated from the three mRS scores obtained 135 

through centralised adjudications by raters who are blinded to treatment allocation. The use 136 

of three scores increases the precision in scoring and statistical power as compared to a single 137 

mRS assessment (23). The primary effect estimate will be the difference in the mRS scores 138 

between the active treatment group and controls assessed using ordinal logistic regression, 139 

and will be expressed as an odds ratio with 95% confidence interval (24). The primary 140 

analysis will be performed on all randomised patients with a valid mRS score at 90 days. The 141 

distribution of the mRS scores will be shown as a figure. Three separate primary analyses 142 

will be performed for each intervention versus their respective controls (e.g. metoclopramide 143 

vs. non-metoclopramide). The primary analyses will be adjusted for stratification (country), 144 
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minimisation (age, sex, stroke type, stroke severity, diabetes), and other baseline prognostic 145 

(e.g. pre-morbid mRS, atrial fibrillation, reperfusion treatment [alteplase and/or 146 

thrombectomy], time from onset to randomisation) factors, and treatment allocation for the 147 

other two strata of the trial.  148 

 149 

Primary outcome subgroup analysis 150 

Comparison of the effect of the three intervention groups vs. their respective controls on the 151 

primary outcome will be performed in the following pre-specified subgroups (assuming 152 

sufficient numbers in each subgroup) with assessment of interaction between treatment and 153 

the minimisation factors (these subgroup analyses are considered hypothesis-generating): 154 

• Age (≤75, > 75 years);  155 

• Sex (male, female);  156 

• Stroke type (ischaemic stroke, intracerebral haemorrhage);  157 

• Stroke severity (NIHSS 6 – 12, >12);  158 

• Diabetes mellitus (yes, no);  159 

 160 

In addition, the interaction between treatment and other baseline factors will be assessed:  161 

• Presence of atrial fibrillation (yes, no);  162 

• Pre-stroke mRS score (0, >0);  163 

• Reperfusion treatment (alteplase and/or mechanical thrombectomy);  164 

• Time to treatment (<6, ≥6 hours <12 hours, ≥12 hours);  165 

• Treatment allocation for the other two trial strata (paracetamol – active, control; 166 

ceftriaxone – active, control; metoclopramide – active, control). Since the study is not 167 

powered to detect interactions between the three interventions, these interactions will 168 

be investigated in secondary analyses. 169 
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 170 

Sensitivity analyses  171 

Four sensitivity analyses of the mRS will also be performed: unadjusted ordinal logistic 172 

regression; adjusted analysis of mRS following regression imputation of missing data; 173 

multiple linear regression on the mean mRS score for each participant, and binary logistic 174 

regression on mRS>2. 175 

 176 

Secondary outcomes 177 

The following secondary outcomes will be assessed at 7 days (± 1 day) or at discharge, if 178 

earlier:  179 

• Infections in the first 7 days (± 1 day; frequency, type, and Clostridium difficile 180 

infections). Infections will be categorised as diagnosed by the clinician, and as judged 181 

by an independent adjudication committee (masked to treatment allocation);  182 

• 3rd generation cephalosporin resistance in the first 7 days (± 1 day), detected as part 183 

of routine clinical practice;  184 

• Antimicrobial use during the first 7 days, converted to units of defined daily doses 185 

according to the classification of the WHO Anatomical Therapeutic Chemical 186 

Classification System with Defined Daily Doses Index  187 

• Serious adverse events (SAEs) in the first 7 days.  188 

• In a subgroup of patients: presence of Extended-Spectrum Beta-Lactamase (ESBL)-189 

producing bacteria as detected by PCR in a rectal swab at day 7 (± 1 day, or at 190 

discharge, if earlier).  191 

 192 

The following secondary outcomes will be assessed at 90 days (± 14 days):  193 

• Death;  194 
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• Unfavourable functional outcome, defined as mRS 3 to 6;  195 

• Disability assessed with the score on the Barthel Index (BI);  196 

• Cognition assessed with the Montreal Cognitive Assessment (MoCA);  197 

• Quality of life assessed with the EuroQol 5D-5L (EQ-5D-5L), and EQ-visual 198 

analogue scale (EQ-VAS) 199 

• Home time: the number of nights among the first 90 since stroke onset that are spent 200 

in the patient’s own home or a relative’s home. Resource use will be censored at 90 201 

days. Where final follow-up occurs earlier, the last known placement will be 202 

extrapolated to 90 days; 203 

• Patient location over first 90 days (± 14 days): hospital; rehabilitation service; chronic 204 

nursing facility; home.  205 

 206 

Analysis of secondary outcomes 207 

Binary logistic regression will be used for binary outcomes (e.g. mRS >2). Cox proportional 208 

hazards regression for time to events (e.g. death). Ordinal logistic regression will be used for 209 

ordered categorical data (e.g. mRS). Multiple linear regression will be used for continuous 210 

outcomes (e.g. BI, EQ-VAS). Patients with missing outcome data will be excluded from the 211 

analysis.  212 

 213 

Missing data and death 214 

Patients without a primary outcome assessment at 90 ± 14 days will be considered as a lost to 215 

follow-up. The total amount of patients who are lost to follow-up will be recorded and 216 

calculated for each treatment arm. The primary analysis will be performed on all randomised 217 

patients with a valid mRS score at 90 days. In a sensitivity analysis, missing mRS data will 218 

be imputed using multiple regression-based imputation. 219 
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 220 

For the secondary outcome measures (Barthel Index, MoCA, EQ-5D-5L, EQ-VAS), patients 221 

who die will be assigned a value one unit worse than any living value. This way, patients who 222 

die cannot be given a score similar to the worst score of patients who are alive, and it ensures 223 

that all patients will be included in the analysis. Potential scores, with worst with dead added, 224 

are: 225 

- Modified Rankin Scale (mRS), 0 to 5 with death = 6 226 

- Barthel Index (BI), 100 to 0 with death = -5 227 

- EuroQol 5D-5L (EQ-5D-5L), -0.5 to 1 with death = 0 228 

- EuroQol visual analogue scale (EQ-VAS), 0 to 100 with death = -1 229 

- Montreal cognitive assessment (MoCA), 0 to 30 with death = -1.  230 

 231 

Safety outcomes 232 

In the first 7 days after randomisation, all SAEs will be reported and described by duration 233 

(start and stop dates), severity, outcome, treatment, and relation to the investigational medical 234 

product (IMP), or if unrelated, the cause. All SAEs will be tabulated per treatment stratum. In 235 

addition, any SAE occurring between day 7 and the end of follow-up on day 90 (± 14 days) 236 

for which a causal relationship between the IMP and the SAE is considered at least a 237 

reasonable possibility (i.e., SARs and SUSARs) should be reported as other SAEs. 238 

 239 

Treatment restrictions 240 

The presence of any treatment restriction will be recorded at baseline and during the hospital 241 

phase, and classified as 1. Do not resuscitate; 2. Do not intubate and ventilate; 3. Withhold 242 

other treatments that may prolong life; 4. Withhold food; 5. Withhold fluids; and 6. Palliation 243 

(e.g. with morphine or a benzodiazepine). Any combination of these strategies is possible. 244 
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The primary study will report on the frequency of each treatment restriction, further analyses 245 

on this topic will be published in future sub-group analyses.  246 

 247 

Minimising bias 248 

PRECIOUS is an open-label clinical trial and both patients and treating physicians are 249 

therefore aware of the assigned treatment. Knowledge of treatment allocation can influence 250 

outcome assessment, and unblinded trials like PRECIOUS are therefore at risk of detection 251 

bias. In addition, despite its apparent simplicity, assessment of the score on the mRS has been 252 

associated with considerable inter-observer variability, especially in multicentre studies, and 253 

may therefore affect trial power and treatment effect size. In PRECIOUS, these two major 254 

issues are minimised through 1) online training and certification of outcome assessors via a 255 

link on the PRECIOUS website; and 2) central outcome assessment by three blinded 256 

adjudicators based on digital video recordings of the 90-day outcome interviews. This central 257 

adjudication by trained adjudicators offers several benefits (23): 258 

1. Blinding is assured;  259 

2. Standardisation is possible across multiple regions and cultures;  260 

3. Statistical power is enhanced through the use of three repeated assessments;  261 

4. The estimate of treatment effect size is restored (since statistical noise leads to 262 

underestimation)  263 

5. It provides independent validation of the information that is collected, thereby 264 

minimising the risk of fraud;  265 

6. Site staff perform to a higher standard when aware that there will be review or audit 266 

of their activity.  267 

 268 
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In addition, the risk of bias is reduced by performing the statistical analyses according to the 269 

intention-to-treat principle and adjusting for the minimisation factors, other relevant baseline 270 

characteristics, and treatment allocation for the other two strata of the trial. 271 

 272 

Statistical principles 273 

Confidence intervals and P values  274 

Analyses will be two-sided p<0.05 with 95% confidence intervals presented. The trial is 275 

testing the effect of the interventions on mRS and analyses in subgroups and on other 276 

outcomes are considered hypothesis-generating. Hence, no adjustment will be made for 277 

multiplicity of testing. 278 

 279 

Alpha spending 280 

The Data Monitoring Committee performs safety assessments using the Haybittle-Peto 281 

boundary rule (p<0.001); hence, no significant spending of alpha will occur during the trial. 282 

All analyses will be two-tailed and p-values of <0.05 will denote statistical significance; 95% 283 

confidence intervals will be provided. Adjustment for multiple comparisons will not be 284 

performed but all contrasts will be declared. 285 

 286 

Compliance  287 

Compliance with allocated treatment will be tabulated. For each of the three study drugs, the 288 

number of received dosages will be calculated (maximum of four for ceftriaxone, twelve for 289 

metoclopramide and sixteen for paracetamol). The number of patients who received the first 290 

dosage within the time window of 24 hours will also be presented; if the dosage was not 291 

given within 24 hours, the reason will be given (withdrawn informed consent, death, human 292 

error, other reason). 293 
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 294 

Analysis populations  295 

All efficacy analyses will be performed on the intention-to-treat population. The robustness 296 

of the primary and key secondary analyses will be assessed in the per-protocol population. 297 

Safety analyses will be performed on the safety population. 298 

 299 

The following population definitions will be used:  300 

▪ Intention-to-treat in primary efficacy analysis: All randomised participants who 301 

received any study medication and with a valid mRS score recorded at 90 days.  302 

▪ Intention-to-treat in primary safety analysis: All randomised participants with a vital 303 

status recorded at 90 days.  304 

▪ Per-protocol: All participants in the intention-to-treat population who are deemed to 305 

have no major protocol violations that could interfere with the objectives of the study.  306 

 307 

Patients with protocol violations in trial eligibility will be included in the intention to treat 308 

population, but excluded in the per-protocol analysis. Patients who withdrew informed 309 

consent before initiating treatment will be excluded from analysis. If (per accident) multiple 310 

randomisations are performed for a single patient, the result of the first randomisation will be 311 

used.  312 

 313 

Current status  314 

The trial received approval from the central Medical Ethics Committee of the University 315 

Medical Center Utrecht, The Netherlands on 3 February 2016. The Dutch National 316 

Competent Authority (Centrale Commissie Mensgebonden Onderzoek (CCMO)), declared to 317 

have no objection against the execution of the clinical trial within the Netherlands on 17 318 
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November 2015. In addition, the national (and local, if applicable) medical ethical 319 

committees and competent authorities of the other 8 participating countries have approved 320 

the trial. The first patient was included in May 2016. The analysis and reporting of the trial 321 

will be in accordance with CONSORT guidelines. After publication of the trial, to promote 322 

the independent re-use of PRECIOUS data, a coded dataset will be made available in a public 323 

data repository within 18 months of the final follow-up of the last patient. Coded data will 324 

also be included in the Virtual International Stroke Trials Archive (VISTA).  325 
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Table 1. Baseline characteristics 

 All Paracetamol Control Metoclopramide Control Ceftriaxone Control 

Total patients randomised         

Age (years) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Sex, male (%)  n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Premorbid mRS [/6]  Median 

[IQR] 

Median 

[IQR] 

Median  

[IQR] 

Median  

[IQR] 

Median 

[IQR] 

Median 

[IQR] 

Median 

[IQR] 

Ethnicity, white (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Medical History (%)        

- Atrial fibrillation n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Hypercholesterolaemia n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Hypertension n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Diabetes mellitus n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Obstructive pulmonary 

disease 

n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Previous stroke n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Immunocompromised n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

 Smoking, current        

- Never n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Ever n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Currently   n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Pre-stroke method of food 

intake 

       

- Normal food n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Oral softened food or fluids 

only 

n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Nasogastric tube n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Percutaneous endoscopic 

gastrostomy  

n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Intravenous only  n (%) n (%) n (%) n (%) n (%) n (%) n (%) 
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Use of drugs 3 days before 

randomisation  

       

- Paracetamol  n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Metoclopramide n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Ceftriaxone n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

Time, onset to randomisation 

(min) 

Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Stroke type (%)        

  Ischaemic stroke  n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

  Intracerebral haemorrhage  n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

  Other diagnosis n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

NIHSS (/42) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Systolic BP (mmHg) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Diastolic BP (mmHg) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 

Heart rate (bpm) 

Body temperature (ºC) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Mean (SD) 

Acute stroke treatment (%)        

- Intravenous thrombolysis n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

- Mechanical thrombectomy  n (%) n (%) n (%) n (%) n (%) n (%) n (%) 

 

Data are n (%) or median [IQR]. mRS, modified Rankin Scale; NIHSS, National Institutes of Health Stroke scale; BP, blood pressure. 
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Table 2. Primary outcome. Analyses are adjusted except where stated 

 Analysis Paracetamol Control DIM or OR 

(95% CI 

Metoclopramide Control DIM or OR 

(95% CI 

Ceftriaxone Control DIM or OR 

(95% CI 

mRS, 

median 

aOLR Median  

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median  

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Sensitivity analyses          

mRS, 

unadjusted 

OLR Median  

[IQR] 

Median 

[IQR] 

OR (95% 

CI) 

Median  

[IQR] 

Median 

[IQR] 

OR (95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

OR (95% 

CI) 

mRS, 

imputed 

aOLR Median  

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median  

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

mRS,  

mean 

aMLR Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM 

(95% CI) 

mRS >2 aBLR 

 

n (%) n (%) aOR (95% 

CI) 

n (%) n (%) aOR (95% 

CI) 

n (%) n (%) aOR (95% 

CI) 

Death aCPHR n (%) n (%) aHR (95% 

CI) 

n (%) n (%) aHR (95% 

CI) 

n (%) n (%) aHR (95% 

CI) 

Data are n (%), median [IQR], mean (SD). aDIM: adjusted difference in means. aHR: adjusted hazards ratio. aOR: adjusted odds ratio. Comparison by 

adjusted ordinal logistic regression (aOLR), multiple linear regression (aMLR), Cox proportional hazards regression (CPHR) or adjusted binary 

logistic regression (aBLR) 
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Table 3. Secondary outcome assessment at 90 days 

 
 Analysis Paracetamol  Control OR (95% 

CI) 

Metoclopramide  Control OR (95% 

CI) 

Ceftriaxone  Control OR (95% 

CI) 

mRS, median           

Ischaemic stroke aOLR Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median      

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Intracerebral 

haemorrhage 

aOLR Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median      

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Other diagnosis aOLR Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median      

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR (95% 

CI) 

Mortality aCPHR n (%) n (%) aHR (95% 

CI) 

n (%) n (%) aHR (95% 

CI) 

n (%) n (%) aHR (95% 

CI) 

Patient location aOLR   aOR (95% 

CI) 

  aOR (95% 

CI) 

  aOR (95% 

CI) 

Hospital   n (%) n (%)  n (%) n (%)  n (%) n (%)  

Rehabilitation service   n (%) n (%)  n (%) n (%)  n (%) n (%)  

Nursing home  n (%) n (%)  n (%) n (%)  n (%) n (%)  

Home  n (%) n (%)  n (%) n (%)  n (%) n (%)  

Home time (No of 

days) 

aMLR Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Questionnaires           

Barthel Index aMLR Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 
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MoCA aMLR Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

EQ-5D-5L  aMLR Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

EQ-VAS aMLR Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

Mean (SD) Mean (SD) aDIM (95% 

CI) 

 

Data are n (%) or median [IQR]. aDIM: adjusted difference in means. aOR: adjusted odds ratio. aHR adjusted hazards ratio. Comparison by adjusted 

ordinal logistic regression (aOLR), Cox Proportional Hazards regression (aCPHR) or multiple linear regression (aMLR). mRS, modified Rankin Scale; 

MoCA, Montreal Cognitive Assessment; EQ-5D-5L, EuroQol 5D-5L; EQ-VAS, EuroQol-Visual Analogue Scale  
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Figure 1. Trial profile  
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Figure 2 a/b/c. Distribution of modified Rankin Scale for each intervention using median mRS value for each participant 

.  

Example of a distribution of the modified Rankin Score at 3 months. The figure is an example, with dummy treatments and scores.  
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Figure 3. Subgroup analysis - shown as forest plot. Adjusted analysis with interaction term 

 Paracetamol Control aOR  

(95% 

CI) 

Inter-

action 

P 

Metoclopramide Control aOR  

(95% 

CI) 

Inter-

action 

P 

Ceftriaxone Control aOR  

(95% 

CI) 

Inter-

action 

P 

Age    +    +    + 

Age <75 years n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Age >75 years  n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Sex    +    +    + 

Male  n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Female  n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Stroke type    +    +    + 

Ischemic stroke n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Intracerebral 

haemorrhage 

n/N (%) n/N (%) aOR 

(95% CI) 

 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Other diagnosis n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Stroke severity    +    +    + 

NIHSS 6-12 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 
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NIHSS >12 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Diabetes 

Mellitus 

   +    +    + 

Yes n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

No n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Atrial 

Fibrillation 

   +    +    + 

Yes n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

No  n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Pre-stroke 

mRS 

   +    +    + 

0 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

>0 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Treatment with 

alteplase 

   +    +    + 

Yes n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

No n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 
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Thrombectomy    +    +    + 

Yes n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

No n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Time to 

treatment 

   +    +    + 

< 6 hours n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

6-12 hours n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

12-24 hours n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Treatment 

allocation to 

other 

treatment 

strata 

   +    +    + 

Paracetamol - - - - n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 

Metoclopramide  n/N (%) n/N (%) aOR 

(95% CI) 

 - - - - n/N (%) n/N (%) aOR 

(95% CI) 

 

Ceftriaxone n/N (%) n/N (%) aOR 

(95% CI) 

 n/N (%) n/N (%) aOR 

(95% CI) 

 - - - - 

 

Data are n/N (%). aOR: adjusted odds ratio. Comparison by adjusted ordinal logistic regression with adjustment for an interaction term. This table will 

be presented as Forest plots in the final publication. 
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Supplement Table 1. Protocol violations in eligibility 

 Paracetamol Control Metoclopramide Control Ceftriaxone Control 

 N N N N N N 

Other diagnosis than stroke n (%) n (%) n (%) n (%) n (%) n (%) 

NIHSS score of ≤5  n (%) n (%) n (%) n (%) n (%) n (%) 

Age ≤65 years n (%) n (%) n (%) n (%) n (%) n (%) 

Start treatment >24 hours n (%) n (%) n (%) n (%) n (%) n (%) 

Inclusion with active infection 

requiring antibiotic treatment 

n (%) n (%) n (%) n (%) n (%) n (%) 

Pre-stroke mRS ≥4 n (%) n (%) n (%) n (%) n (%) n (%) 

Death is imminent  n (%) n (%) n (%) n (%) n (%) n (%) 

Inclusion in treatment arm despite 

contra-indication  

n (%) n (%) n (%) n (%) n (%) n (%) 

Data are n (%). mRS, modified Rankin Scale.  
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Supplement Table 2. Compliance and cross-over in first 7 days 

 Paracetamol Control P Metoclopramide Control P Ceftriaxone Control P 

 N N  N N  N N  

Received all allocated 

dosages 

n (%) - - n (%) - - n (%) - - 

Received 75-99% of 

dosages 

n (%) - - n (%) - - n (%) - - 

Received 50-<75% of 

dosages 

n (%) - - n (%) - - n (%) - - 

Received 25-<50% of 

dosages 

n (%) - - n (%) - - n (%) - - 

Received 0-<25% of 

dosages 

n (%) - - n (%) - - n (%) - - 

Received any antibiotic 

drug 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Received any 

antipyretic drug 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Received any 

antipyretic drug for four 

days at least once 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Received any anti-

emetic drug 

n (%) n (%)  n (%) n (%)  n (%) n (%)  
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Received any anti-

emetic drug for four 

days at least once 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

 

Data are n (%). Comparisons made by binary logistic regression.
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Supplement Table 3. Secondary outcomes and treatment restrictions at 7 days 

 

 Analysis Paracetamol  Control OR 

(95% 

CI) 

Metoclopramide  Control OR 

(95% 

CI) 

Ceftriaxone  Control OR 

(95% 

CI) 

mRS, median            

All patients aOLR Median 

[IQR] 

Median 

[IQR] 

aOR 

(95% 

CI) 

Median [IQR] Median 

[IQR] 

aOR 

(95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR 

(95% 

CI) 

Ischemic stroke aOLR Median 

[IQR] 

Median 

[IQR] 

aOR 

(95% 

CI) 

Median [IQR] Median 

[IQR] 

aOR 

(95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR 

(95% 

CI) 

Haemorrhagic stroke aOLR Median 

[IQR] 

Median 

[IQR] 

aOR 

(95% 

CI) 

Median [IQR] Median 

[IQR] 

aOR 

(95% 

CI) 

Median 

[IQR] 

Median 

[IQR] 

aOR 

(95% 

CI) 

Mortality at 7 days  aBLR n (%) n (%) aOR 

(95% CI) 

n (%) n (%) aOR 

(95% CI) 

n (%) n (%) aOR 

(95% CI) 

Any treatment 

restriction 

- n (%) n (%) - n (%) n (%) - n (%) n (%) - 

Infection            

All infections aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Pneumonia aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 
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Urinary tract infection aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Other infections aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Infections based on 

expert panel 

          

All infections aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Pneumonia aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Urinary tract infection aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Other infections aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Antimicrobial use and 

resistance 

          

3rd generation 

cephalosporin resistance  

aBLR n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

n (%) n (%) aOR 

(95% 

CI) 

Antimicrobial use 

during first 7 days* 

 DDD DDD - DDD DDD - DDD DDD - 
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mRS, modified Rankin Scale. Data are n (%) or median [IQR]. aOR: adjusted odds ratio. Comparison by adjusted ordinal logistic regression (aOLR) or 

binary logistic regression (aBLR). 

* Converted to units of defined daily doses according to the classification of the WHO Anatomical Therapeutic Chemical Classification System with 

Defined Daily Doses (DDD) Index;  
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Supplement Table 4. Overview of safety 

 Paracetamol Control P Metoclopramide Control P Ceftriaxone Control P 

Infections diagnosed by 

physician 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

- Pneumonia n (%) n (%)  n (%) n (%)  n (%) n (%)  

- Urinary tract infection          

- Other infection n (%) n (%)  n (%) n (%)  n (%) n (%)  

Pneumonia diagnosed 

by an independent 

adjudication committee 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Clostridium difficile 

infection of the gastro-

intestinal tract 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Infection with a 

ceftriaxone resistant 

micro-organism  

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Liver function 

disturbance or liver 

failure  

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Allergic or 

hypersensitivity reaction 

Other SAEs: 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Total amount of SAEs n (%) n (%)  n (%) n (%)  n (%) n (%)  
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Total amount of related 

SAEs (SARs or 

SUSARs) 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

Total amount of 

SUSARs 

n (%) n (%)  n (%) n (%)  n (%) n (%)  

 

Data are n (%). SAE, Severe Adverse Event; SAR, Severe Adverse Reaction; SUSAR, Severe Unexpected Serious Adverse Reaction. Comparisons 

made by binary logistic regression.
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Supplement Figure 1 a/b/c. Kaplan Meier of death for each intervention 
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