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46 Abstract

47 We outline the statistical andlysis plan (SAP) for the STatin TReatment for COVID-19 to
48  Optimise NeuroloGica (STRONGER) study. STRONGER is an international,
49  investigator-initiated and conducted, multicentre, prospective, randomised, open label,
50 blinded endpoint (PROBE) study that aims to determine the safety, efficacy and
51  cost-effectiveness of atorvastatin to improve cognitive function, mood, health-related quality
52 of life, and physical function, in adults with a post-COVID-19 neurological syndrome.
53  Participants are randomised (1:1) to either oral 40 mg atorvastatin for a treatment duration of
54 12 months (intervention group) or not (control group), on top of usua care. The treatment
55  effect on neuroinflammation in the brain will be assessed by changes on magnetic resonance
56 imaging (MRI) and blood biomarkers.The outcome assessments on participants will be
57  completed in July 2025. Thetria isregistrated at Clinicaltrials.gov (NCT04904536).

58
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59 1 Introduction

60 1.1 Study synopsis

61  Full details of the protocol for the STatin TReatment for COVID-19 to Optimise
62 NeuroloGica (STRONGER) study have been published.' In brief, STRONGER is an
63  international, investigator-initiated and conducted, multicentre, prospective, randomised, open
64 label, blinded endpoint (PROBE) study. The outcome assessments on participants will be
65  completed in July 2025. Participants are randomised (1:1) to either oral 40 mg atorvastatin for
66  atreatment duration of 12 months (intervention group) or not (control group), on top of usual
67  care. The aim is to determine the efficacy of atorvastatin to improve cognitive impairment,
68 mood, health-related quality of life, and physical function, in participants with a
69  post-COVID-19 neurological syndrome through an effect on neuroinflammation in the brain
70 indicated by changes on magnetic resonance imaging (MRI) and blood biomarkers. The tria

71  isregistrated at Clinicaltrials.gov (NCT04904536).

72 1.2 Study population

73 The tria recruits eligible adults (age =18 years) with history of COVID-19 and ongoing
74 neurological symptoms related to impairment of memory and concentration, sleep disturbance,
75  fatigue, or loss of smell (anosmia). Excluded people are those with dementia or significant
76  cognitive impairment on screening, another serious health condition, history of traumatic
77  brain injury, clear indication or contraindication for statin use, abnormal blood biochemical
78  tests, or being female of child-bearing potential, currently breastfeeding, or planning a
79  pregnancy. For participants who agree to undergo a brain MRI, they must have no

80  contraindication due to metallic body parts or claustrophobia.

81 1.3 Study interventions
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82  Eligible participants are randomised to receive treatment (oral atorvastatin 40 mg) or no
83  treatment, on top of standard care for a period of 12 months. The randomisation is stratified
84 by country, time since acute COVID-19 illness (<6 vs. >6 months), age (<60 vs. >60 years),
85 current anosmia (yes vs. no), and participation in the MRI/biomarker substudy. The
86  randomisation allocation is blinded to researchers conducting the cognitive assessments and
87  endpoint adjudication; participants, physicians and other study team members were aware of

88  thetreatment allocation.

89 14 Outcomes
90 1.4.1 Primary outcome

91  The primary outcome is processing speed, assessed by the oral version of the symbol digit
92 modalities test (SDMT), whereby participants match 9 abstract symbols with numbers.

93  Performanceis measured by the number of correct symbols matched within 90 seconds.
94  1.4.2 Secondary outcomes

95  Secondary outcomes include a comprehensive battery of cognitive assessments covering
96  executive functions, memory, and other domains, alongside evaluations of health status, brain
97  MRI and blood biomarkers. Furthermore, a cost-effectiveness analysis, relative to standard
98 care, will be executed. Cognitive assessments are administered by trained research
99  psychologists specialised in cognitive measures. The assessments can be conducted either in
100 person or viavideoconference. The table provides an overview of the various evaluations.

101 1.4.3 Safety outcomes

102 This study documents anticipated adverse reactions to the study medication of special interest
103 (AESI) of myalgia, nausea, elevated blood glucose, elevated creatine kinase, abdominal pain,
104  new-onset diabetes mellitus, and rhabdomyolysis. Additionally, details are collected on any

105  serious adverse events (SAEs) according to standard definintions, and any adverse events
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106  (AEs), in relation to severity and discontinuation of the study treatment.
107 2Analysisprinciples

108 2.1 Samplesize

109 A sample of 410 subjects was estimated to provide 80% power (¢4=0.05) to detect an effect
110  size of at least a 0.3 standard deviation (SD) difference between randomised groups, on the
111 assumption of equal group participation, 5% non-compliance and 5% dropout. The
112  age-adjusted mean score on the SDMT is estimated at 60 (SD 13) a baseline (based on
113 hedthy control data).” This effect size is based on trials of statin for the prevention of
114  dementia and treatments for multiple sclerosis, where achieved effect sizes of 0.3-0.4 are
115  clinically meaningful and likely to confer public health benefits.® For the substudy of people
116  undergoing MRI, a sample size of 220 (110 per group) was estimated to provide 80% power
117 (0=0.05) to detect an effect size of relative difference of 5.0-6.5 (variance between
118 groups/variance within groups) for the imaging endpoints (defined in the Table), on the

119 assumption of a 20% drop out.

120 2.2 Software
121 Analyses will be conducted using SAS Enterprise Guide (version 8.3 or above) and R

122 (version 4.0.0 or above).

123 2.3 Datacollection

124 Data are compiled in a secure Web-based data management system (IBM Clinical
125 Development) a The George Institute for Global Health. Data entry is performed at the
126  participating sites by authorised site staff who have completed training and been given
127 appropriate role-based access to the system. Data logic and consistency checks are
128  programmed into the data entry forms so that data entry errors are captured in real-time and

129  queries auto-generated. Authorised electronic signatures are used to lock completed data entry
6
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130 forms once al data queries have been resolved within the system. Data entry and all
131 subsequent changes or deletions are captured in an accessible audit trail. Coding of outcomes
132 is centrally performed either automatically via the IBM coding module or manually by the
133 Central Coordinating Centre (CCC). All coding is reviewed and verified by a Medica
134  Monitor. Reporting within the system is used for regular data reviews and overal trial

135 monitoring. Data are stored and backed up on IBM cloud servers in the United States.

136 2.4 Data setsanalysed

137 2.4.1 Analysis populations

138 The analysis will follow the intention-to-treat (ITT) principle, whereby all patients who were
139 randomised regardless of diagnosis and whether they received study treatment according to
140  the protocol will be included, excluding those who withdrew their consent for any data to be
141 used. An analysis of the per-protocol (PP) population will aso be performed, comprising all
142  patients from the ITT population with a non-missing primary outcome and who did not have a
143 relevant protocol violation.

144  2.4.2 Analysisstrategy

145  Baseline characteristics will be summarized by treatment group. Continuous variables will be

146 summarised by means (SD) if normally distributed, or medians (IQR) if normality is violated.

147 The primary outcome (processing speed, assessed by SDMT) will be analysed using a
148 multiple linear regression model, where SDMT is the dependent variable, group alocation is
149  the independent variable and study site (Melbourne, Sydney, Santiago), age and sex are
150 included as covariates. Transformation of SDMT to approximate normality will be performed
151 in case of severe skewness. A sensitivity analysis will use a dichotomisation of the primary
152 outcome as high or low processing speed (SDMT <54 vs. > 54 sec) in a logistic regression
153 mode with the same adjustments. Sensitivity analysis will aso be conducted by including

154  additional adjustments for year of enrolment, baseline SDMT, and level of education (4
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155  categories of secondary or less, technical / vocational qualification, university undergraduate

156  degree, or postgraduate degree or professional qualification).

157 All secondary continuous outcomes will be analyzed similary; ordina secondary outcomes

158 will be analyzed using cumulative logit models.

159  Safety outcomes will be described for each treatment arm, with continuous outcomes
160  presented with mean (SD) or median (IQR), and categorical safety outcomes presented with

161  frequency per category.

162 Subgroup analyses will be conducted on the primary outcome stratifying by the 6 baseline
163 variables of age (<60 vs. >60 years), sex, time since COVID-19 diagnosis (<180 vs. >180
164  days), C-reactive protein (CRP) level (<10 mg/L vs. >10 mg/L), ethnicity (Caucasian vs
165  non-Caucasian), cardiovascular risk (no vs yes, for any history of hypertension,
166 hyperlipidaemia, current smoker, and body mass index [BMI] >28).

167 A cost-utility analysis using trial data from the EuroQoL health-related quality of life
168 (HRQoL) EQ-5D-5L questionnaire, drug costs, and health service utilisation costs (including
169  AEs) will be conducted, comparing use of atorvastatin and standard care. Modelling beyond
170 the trial duration, assuming a 5-year time horizon, will aso be undertaken, with analyses

171 conducted in line with accepted standards for use of economic evaluation in decision-making.

172 3 Planned analyses

173 3.1 Subject disposition

174 The flow of patients through the trial will be displayed in a Consolidated Standards of
175  Reporting Trials (CONSORT) diagram. The report will include the number of screened
176  subjects who met the inclusion criteria and number of subjects included and reasons for

177 exclusion of non-included subjects.
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178 3.2 Patient characteristics and baseline comparisons

179  Baseline characteristics will be summarised by treatment group. Categorical variables will be
180 summarised by frequencies and percentages. Percentages will be calculated according to the
181 number of patients for whom data are available. No statistical test will be performed on

182  basaline characteristics.

183 3.3 Analysisof the primary outcome
184  The primary outcome will be analyzed in a multiple linear regression model, adjusting for
185  study site, age and sex.
186  3.3.1 Main analysis
187  The main anaysis will be performed in a linear regression model, with treatment allocation
188  (atorvastatin 40 mg vs. standard care alone) included as independent variable, and study site
189  (Melbourne, Sydney, Santiago), age and sex, included as covariates for adjustment:

SDMT; = B, + B1 » group; + B, * site; + B3 x age; + B, * sex; + &;
190  where group is coded as 1 for atorvastatin and O for standard of care group, respectively.
191  The effect of the intervention will be presented as the difference of SDMT between
192  atorvastatin group and standard care group (i.e., estimate of f; inthe regression model). The
193  associated 95% confidence intervals (Cl) can be calculated by (3; — 1.96 * 5, B; + 1.96 *
194  3e), where Se isthe estimated standard error of f,. A difference of SDMT >0.4 corresponds
195 toaclinicaly better outcome for atorvastatin group compared to standard care aone group.
196 If the distribution of SDMT is highly skewed, we will perform transformation (log or square
197  root transformation) to SDMT before conducting a linear regression analysis.
198 If the estimated difference of SDMT between atorvastatin and standard care group exceeds 0
199  and 95% CI does not include 0, then we conclude that atorvastatin plus standard care improve
200  processing speed compared to standard care alone with statisticaly significance. If the

201  estimated difference of SDMT between atorvastatin and standard care group exceeds 0.4 and
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202  95% CI does not include 0.4, then we conclude that atorvastatin plus standard care improve

203 processing speed compared to standard care alone with clinical significance.

204  3.3.2 Subgroup analyses

2056  Six pre-specified subgroup analyses will be carried out, irrespective of whether there is a
206  significant treatment effect on the primary outcome. These subgroup anayses will only be
207  performed inthe ITT population.

208  Subgroups based on patient characteristics assessed before randomisation are defined as
209  follows:

210 e age (<60 vs.>60 years);

211 e  Sex (femalevs male)

212 e timesince COVID-19 diagnosis (<180 days vs. >180 days);

213 e Dbaseline CRPlevels (<10 mg/ L vs. >10 mg/ L);

214 e ethnicity (Caucasian vs. non-Caucasian);

215 e prior cardiovascular risk (no vs yes, for any history of hypertension, hyperlipidaemia,
216 current smoker, and high BMI);

217 The analysis for each subgroup will be performed by first stratifying the ITT population
218 according to each subgroup variable, and then calculating the difference of SDMT (and 95%
219 CI) within each stratum. The results will be displayed on a forest plot, including the point

220  estimate and 95% CI associated with the SDMT difference in each stratum of the subgroup.

221 3.3.3 Treatment of missing data

222 The proportion of data missing for the primary outcome (due to participants lost to follow-up)
223 will be described. In the case of a non-negligible amount of missing data (>5%), we will use
224  multiple imputations by chained equation to assess the impact of missing data to the results.**

225 I proportion of missingnessis less than 5%, we will use complete data for analyses.

10
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226 3.3.4 Sensitivity analyses

227  The analyses of the primary outcome will be conducted by dichotomizing SDMT by 54 (the
228  normative median score in the genera Australian and Chile population) and by using logistic
229  regression, where study site (Melbourne, Sydney, Santiago), age and sex are included as
230  covariates to be adjusted. Code partipants with SDMT <54 as having y=0, while those with

231 SDMT >54 as y=1, the logistic regression model can be represented by

. Pr(y; =1)
Ogl—Pr(yizl)

= Bo + By * group; + f; * site; + 3 * age; + [, * sex;

232 where group=1 indicates a participant is allocated to the atorvastatin group, and group=0
233 indicates a partipant is allocated to the standard care group. The parameter S, will capture the

234  adjusted treatment effect associated with atorvastatin. The point estimate of the treatment
235  effect (oddsratio [OR]) is estimated by eh (exponential of the maximum likelihood estimate

236 of B,), and 95% Cl can be obtained by (e(®1=196+52) o(B1+196+52)y  \where Se is the
237  estimated standard error of f,. Results will be presented by the estimated OR (high SDMT vs.
238 low SDMT) of atorvastatin relative to standard care group, with estimated 95% CI. If the
239  egtimated OR of SDMT of atorvastatin relative to standard care group exceeds 1 and 95% ClI

240 does not include 1, then we conclude that atorvastatin plus standard care improve processing
241  speed compared to standard care alone with statistical significance.

242 Additional sensitivity analyses will be conducted by (i) modelling SDMT with additional

243 adjustments for year of enrolment, baseline SDMT, and level of education (4 categories), and,;

244 (i) using other approaches to handle missingness, such as mean imputation.

245  Themain analyses and the subgroup analyses will be repeated in the PP population.

246 3.4 Analysis of secondary outcomes

247 All secondary outcome analyses will be performed in the ITT (primary) and PP (sensitivity)

248 population. Secondary outcomes will be grouped into 4 families, as outlined below.
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249  Cognitive family: Learning, assessed by RAVLT15 raw score; Memory, assessed by
250  RAVLTY7 raw score; Executive, assessed by CWIT raw score (note: age scaled scores are
251  converted to z-scores); Executive functioning composite, assessed by the average z-score of
252 semantic fluency (SF), CWITS3, Trails B if z-scores available; Global composite, assessed by
253  the average z-score of TMTA, CWIT1, RAVLT15, RAVLT7, Semantic fluency, TMTB and

264  CWITS3.

255  Health assessment family: Overall health, assessed on the COVID-19 Yorkshire
256  Rehabilitation Scale; Depression, assessed by Patient Health Questionnaire (PHQ-9); Anxiety,
257  assessed by General Anxiety Disorder (GAD-7); Seep, assessed on the Pittsburgh Sleep
258 Quality Index (PSQI); HRQoL, assessed by EQ-5D-5L on each of the 5 domains, visual
259  analogue scale (VAL), and overal hedth utility; Physical activity, on the International

260  Physical Activity Questionnaire- Long Form (IPAQ-LF)

261  Brain imaging family: Mean white matter free water fraction (primary), total volume of
262  perivascular spaces, total grey matter volume and average cortical thickness, mean white
263  matter microstructural integrity (fractional anisotropy), total white matter hyperintensity

264  volume, mean cerebral perfusion, and mean basal gangliairon load.

265  Blood biomarker family: NFL protein, TNF-a, GFAP, Ptau-181, Ap42/40, DNA extraction

266  for apolipoprotein E genotype, IL-6, IL-1, NAD+, hsCRP.

267  Sensitivity analyses of the brain imaging outcomes will be conducted by using regional brain

268  volumes.

269  3.4.1 Continuous secondary outcomes (RAVLT-D, OTMT-A, OTMT-B, D-KEF CWIT,
270 SF,IPAQ-LF)
271 These will be analysed using linear regression, with continuous secondary outcome included

272 as the dependent variable, group included as the independent variable, and study site

12


https://doi.org/10.1101/2025.07.03.25330859

medRxiv preprint doi: https://doi.org/10.1101/2025.07.03.25330859; this version posted July 6, 2025. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

273 (Melbourne, Sydney, Santiago), age and sex, included as the covariates to be adjusted.

274  3.4.2 Categorical secondary outcomes (PHQ-9, GAD-7, PSQI, IPAQ-LF)

275  Binary secondary outcomes, including PHQ-9 (depression vs no depression) and PSQI (poor
276  sleep vs good slegp), are analyzed using logistic regression, where binary secondary outcome
277  isincluded as the dependent variable, group is included as the independent variable, and study
278  site (Melbourne, Sydney, Santiago), age and sex, are included as the covariates to be adjusted.
279 Multi-category secondary outcomes, including GAD-7 (mild, moderate, and severe anxiety)
280 and IPAQ-LF (high, medium, low physical activity) are analysed with cumulative logit
281  regression, and proportional odds assumption will be tested. Multi-category secondary
282 outcomeis included as the dependent variable, group is included as the independent variable,
283  and study site (Melbourne, Sydney, Santiago), age and seX, included as the covariates to be
284  adjusted.

285  If proportional odds assumption holds, the effect of the treatment can be presented as the
286 cumulative OR (severe versus mild + moderate anxiety, severe + moderate versus mild
287  anxiety; high versus medium + low physica activity, high + medium versus low physical
288  activity) between treatment and control group, with 95% Cl. An OR greater than 1
289  corresponds to an increase of anxiety level or physical activity level in the treatment group
290  compared to the control group.

291  If proportional odds assumption does not hold, the effect of the treatment will be presented as
292 OR separately for severe versus moderate + mild anxiety, and severe + moderate versus mild
293 anxiety (or separately for high versus medium + low physical activity, high + medium versus
294  low physical activity). An OR greater than 1 corresponds to an increase of anxiety level or

205  physical activity level in the treatment group compared to the control group.

206  3.4.3 Substudy outcomes (MRI markers, neurodegenerative markers, peripheral

297  markers)
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298  Analysis of the substudy outcomes will be performed in participants in the substudy
299  undergoing MRI. MRI markers, including mean white matter free water (FW) fraction from
300  diffusion MRI (dMRI), white matter hyperintensity (WMH) volume, enlarged peri-vascular
301 space (PVS) volume, total grey matter volume, mean white matter microstructural integrity
302  (fractional anisotropy), basal gangliairon load and mean cerebral perfusion will be analysed
303 with linear regression, with MRI marker included as the dependent variable, group included
304  astheindependent variable, and study site (Melbourne, Sydney, Santiago), age, sex, and total
305 intra-crania volume (for volumetric outcomes) included as the covariates to be adjusted.
306  Continuous neurodegenerative markers (Ptau-181, neurofilament light chain (NfL) and
307  AP42/40), and continuous periphera markers (IL-6, IL-13,NAD+, TNF-o, hsCRP), will be
308  anaysed with linear regression, with marker included as the dependent variable, group
309 included as the independent variable, and study site (Melbourne, Sydney, Santiago), age and
310 sex, included as the covariates to be adjusted.

311 In addition, neurodegenerative and peripheral markers that have clear clinical cutoffs will be
312  categorized into categorical markers (such as normal versus abnormal, or low, normal, high
313 levels). Then, binary or ordinal logistic regresson will be conducted to analyze these

314  categorical markers.

315 3.5 Analysis of exploratory outcomes

316  Exploratory outcomes, including employment status, household income, readmission to
317 hospital, will be analyzed with linear regression, with exploratory outcome included as the
318  dependent variable, group included as the independent variable, and study site (Melbourne,
319  Sydney, Santiago), age and seX, included as the covariates to be adjusted. Analyses are

320 considered exploratory and multiplicity will not be adjusted.

321 3.6 Analysisof SAEsand deaths

14
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322 SAEs will be summarised as the number of events as well as the number and proportion of
323 patients experiencing at least one SAE event. This will be done overal and by category of
324  event according to Medical Dictionary for Regulatory Activities (MeDRA) system organ
325  classes and preferred terms. Primary and underlying causes of deaths will be summarised by
326 treatment arm with no formal test. A listing of all SAEs will be compiled (in an appendix).

327 3.7 Economic evaluation

328  3.7.1 Overview

329  The primary objective of the health economic evaluation is to calculate the cost-effectiveness
330 of atorvastatin therapy versus standard care alone over the trial duration using a within-trial
331 economic evaluation study design. The second objective is to build an economic model to
332 extrapolate the longer-term costs and benefits of atorvastatin therapy beyond the trial period
333 over 5-years. A health care system perspective will be adopted as the primary perspective. A
334  partial societal perspective, which includes impacts on return to work, will be undertaken as a
335 secondary analysis. The main outcome of interest will be the incrementa cost-effectiveness
336 ratio (ICER) in terms of cost per quality-adjusted life year (QALY) gained. Economic
337  evauations typically use the outcome metric of QALYs gained because cost-effectiveness
338 ratios using QALY s have inherent value-for-money connotations. Costs and outcomes will be
339  presented as undiscounted and discounted in line national with recommendations.
340  Cost-effectiveness will be determined by benchmarking the ICER/s against relevant
341 willingness-to-pay thresholds, which represent the maximum amount a society or
342 decision-maker iswilling to pay for a unit of health gain.

343 The analyses will follow the Consolidated Health Economic Evaluation Reporting Standards
344  (CHEERS) 2022 guidelines® and ISPOR best practice modelling guidelines’ for reporting
345  with aformat appropriate to stakeholders and policy makers.

346  3.7.2 Costs
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347  Health care costs include the costs of atorvastatin therapy and healthcare use (e.g. admissions
348 to hospital, other medications) utilised by study participants during the study period. All
349  hedthcare use will be derived from trial data and valued in monetary terms using appropriate
350 unit costs. The average per patient healthcare use will be tabulated by randomised treatment
351  group, with precision estimates (i.e., SD and 95% Cl). The total cost for each participant will
352 be calculated as the sum of atorvastatin and other concurrent healthcare costs over the study
353  period. The partial societal perspective also incorporates effects on productivity in terms of
354  impacts on return to work. The human capital approach will be used to value lost pad
355  productivity using national average wages for job categories reported by study participants.
356 3.7.3 Outcomes

357  The primary outcome measure will be QALY s. Utility values will be derived from participant
358  responses at each time point on the EQ-5D-5L quality of life instrument. The utility values
359  recorded at baseline and follow-up will be used to calculate total QALY s for each participant
360  using the area under the curve method,? adjusting for any imbalances in baseline EQ-5D-5L
361  values.

362  3.7.4 Statistical analysis of economic data

363  Mean differences in costs, QALY's and net benefits, between the randomised groups will be
364  estimated with associated 95% Cl. All statistical tests will be two-sided, and the statistical
365  significance level will be set at <5%.

366  The dstatistical analyses for the economic evaluation will follow the principles detailed
367  previously for the primary analysis and will employ an ITT approach, where all individuals
368  randomised will be included in the analysis by their allocated trial arm status regardless of
369  whether they received all, part or none of the intended treatments.

370 For the base case, generalised linear models (GLM) using a gamma family and log link will

371  beused to estimate the difference in the total health sector costs between the atorvastatin and
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372 standard care groups over the trial period due to the typically right skewed distribution of cost
373 data. The mean difference in QALY s will be estimated using GLM with the gaussian family
374  and identity link with adjustment for the baseline covariates sex, age and utility. Separate
375  GLMs will be used to estimate the difference in total societal costs and QALY's between
376  treatment groups. Negative binomial regression will be used to examine the between group
377  differences for the components of total cost related to medications, hospital visits, and lost
378  productivity.

379  In addition to reporting descriptive statistics and differences between treatment groups for
380  costs and outcomes, ICERs will be calculated as the mean difference in total cost divided by
381  the mean difference in outcome (i.e. QALYS) between the trial arms. The 95% CI around
382 ICERs will be calculated using a nonparametric bootstrap procedure, with 1,000 iterations to
383 reflect sampling uncertainty.

384  3.7.5 Sensitivity analyses

385  Sensitivity analyses will be conducted using complete-cases only using GLM, with and
386 without adjustment for covariates. Complete cases will be records with HRQoL data and
387  resource use data observed over the trial duration. The results for complete cost and health
388 outcome data (i.e., those with no missing data) as well as a strict per-protocol analysis of the
389  datawill be provided to identify the impact of missing data on the analysis and any sensitivity
390  to protocol violations.

391  3.7.6 Modelled economic evaluation

392 The costs and outcomes data from the within trial evaluation will be used to estimate the
393  cost-effectiveness of statin therapy over a 5-year time horizon using economic modelling
394  techniques. More details regarding the modelled economic evaluation will be provided after
395  the within trial economic evaluation has been completed. The modelling will only be

396  undertaken if atorvastatin is found to be effective.
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Data sharing

Individual, de identified participant data used in these analyses may be able to be shared on
request from any qualified investigator following approval of a protocol and signed data
access agreement via both the trial steering committee and the Research Office of The George

Institute for Global Health, Australia.
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Table. Study Outcomes

Name

a. Primary Outcome

Symbol Digit Modalities Test
(SDMT)

b. Secondary Outcomes

Neuropsychological Assessments

Health Assessments

Rey Auditory Verba Learning test
(RAVLT-D)

Oral Trail Making Test (OTMT) A
& B

Delis-Kaplan Executive
Functioning System “ Stroop”
Color-Word interference Test
(D-KEF CWIT)

Semantic Fluency (SF)

C19-YRS

Patient Health Questionnaire
(PHQ-9)

General Anxiety Disorder
(GAD-7)

Pittsburgh Sleep Quality Index
(PSQI)

Purpose

Assesses processing speed and aspects of
executive cognitive function

Assesses memory and learning

Summarises visual search, scanning, speed
of processing, mental flexibility, and
executive functions

M easure executive cognitive function.

Assesses language processing
Evaluate the long-term impact of COVID-

19

M easure the presence and severity of
depression

M easure the presence and severity of

generalised anxiety

Assesses overall sleep quality inclinical
populations

Assessment

Requires participants to match numbers to symbols according to a key, containing 9 abstract symbols
each paired with anumber.  Performance is measured by the number of correct symbols within 90
seconds.

Requires participants to learn a 15-item word list over 5 learning trials, followed by a distractor list, and
short and long-delayed recall.

Part A — participant counts from 1 to 25 as quickly as possible. Part B — participant alternately count
numbers up to 13 and recite letters of the alphabet up to L as quickly as possible.
Primary performance metric istime in seconds required to complete each of the two parts of the test.

Four parts: colour naming, word reading, inhibition, and inhibition/switching.

Performance measured by completion time for each trial.

Composite score: colour naming and word reading times.

Contrast scores:. inhibition vs. colour naming, inhibition/switching vs. combined colour naming and
word reading, and inhibition/switching vs. inhibition, assess disproportionate impairments in higher-level
functions compared to component functions.

Requires generation of as many ‘animal names’ in 1 minute. Performance measured by counting the
number of correct unique semantic category items produced.

Administered by self-report or clinician. Used as ameasure of overall health.

Evaluates each of the nine DSM-V major depression criteriaon ascale from ‘0’ (not at all) to ‘3’ (nearly
every day). It aidsin making a preliminary diagnosis of depression in at-risk populations, with scores
>10 indicating significant depression.

A score of >10 represents cases of anxiety..

Covers 19 self-reported items across seven sub-categories: subjective sleep quality, sleep latency, Sleep
duration, habitual sleep efficiency, sleep disturbances, use of deeping medication, and daytime
dysfunction; with five additional questions rated by the respondent’s roommate or bed partner, if
available. Scores >5 indicates poor sleep quality.
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Table. Study Outcomes

Name

Purpose

a. Primary Outcome

EQ-5D-5L M easures HRQoL

International Physical
Activity Questionnaire- Physical Activity Assessment
Long Form (IPAQ-LF)

c. Sub study outcomes

MRI

Blood biomarkers

Total white matter free water
(dMRI)

Others

Neurodegenerative markers

Peripheral markers

Assessment

Across five dimensions (mobility, self-care, usua activities, pain/discomfort, and anxiety/depression),
each rated according to five levels, as well as providing an integrated utility score for caculating an
overal score against population-based preference weights.

A valid 27-item self-reported assessment to provide an estimate of physical activity and sedentary
behaviour for adults aged 15-69 years. Participants reflect on activities over the previous 7 days across
five domains: 1) occupational physical activity; 2) transportation physical activity; 3) housework, house
maintenance and caring for family; 4) recreation, sport and leisure-time physical activity; and 5) time
spent sitting. Physical activity scores can be calculated in either categorical score (high, medium, low) or
MET minutes per week.

Using multi-shell diffusion spectral imaging with fibre orientation and compartment modelling.

MRI markers of white matter hyperintensity volume, enlarged peri-vascular space volume, total grey
matter volume, white matter microstructure (fractiona anisotropy), basal gangliairon load and total
cerebra perfusion,

Ptau-181, neurofilament light chain (NfL) and AB42/40, and DNA extraction for gpolipoprotein E
genotype.

IL-6, IL-1 8 ,NAD+, TNF- «, hsCRP
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3 Appendix: Proposed tables and figures

Table 1: Baseline Char acteristics

Atorvastatin
(n=)

Standard care

(n=)

Age—yr

Female —no. (%)

BMI —Kg/m®

Blood pressure — mmHg

Systolic

Diastolic

Heart rate

Medical history

Diabetes— no. (%)

Coronary artery disease — no. (%)

Chronic kidney disease — no. (%)

Current smokers— no. (%)

Current drinkers — no. (%)

Cognitive assessment

SDMT

RAVLT-D

OoT™MT

D-KEF-CWIT

SF
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Total white matter free water

GAD-7
PSQI
E-5D-5L

Health assessment
PHQ-9

Brain MRI
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Table 2: Intervention Effect on Primary and Secondary Outcomes

Variable

Atorvastatin (n)

Standard care (n)

Inter vention Effect

Pvalue

Primary outcome

Secondary outcomes

Neuropsychological Assessments

RAVLT-D

OTMT-A

OTMT-B

D-KEF CWIT

SF

Health Assessments

PHQ-9

GAD-7

PSQI

EQ5D-5L

IPAQ-LF

MRI

Tota white matter free water

Blood biomarkers

Ptau-181

NfL

APB42/40

IL-6
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IL-1B
NAD+
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Table 3: Description of AESIs.

Atorvastatin Standard care
(n=) (n=)

myalgia

nausea

abdominal pain

rhabdomyolysis
new-onset diabetes

elevated blood glucose

elevated creatinine kinase
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Figure 1: Flow diagram of participants.
Figure 2: Distribution of SDMT in the atorvastatin and standard care group.

Figure 3: Subgroup analysesfor SDMT

Atorvadtatin | Standard care Difference
SDMT (95% ClI)

Subgroup

All participants
Sex
Male

Female

Age

<60 years

>60 years

Time since COVID-19 diagnosis
<180 days
>180 days
Baseline CRP levels
<10 mg/L
>10 mg/ L
Ethnicity

Caucasian

non-Caucasian

Prior cardiovascular risk

yes

no
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