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Synopsis
Background: Although the aetiology of Multiple Sclerosis (MS) remains elusive, it is clear that Epstein Barr Virus (EBV) and possibly other viruses have a role in the pathogenesis of MS. Laboratory evidence suggests that a Human Endogenous Retrovirus (HERV) could also have a role, but no interventional therapy has determined what will happen if HERVs are suppressed. Recent epidemiological evidence indicates patients with HIV infection have a significantly lower risk of developing MS and that HIV antiretroviral therapies may be coincidentally inhibiting a HERV or retro-elements that could be implicated in MS. 

Objectives: To systematically investigate the effects of an HIV integrase inhibitor, raltegravir, on the number of gadolinium (Gd)-enhanced MRI lesions in people with active relapsing MS.

Methods: This is a Phase 2b clinical trial where twenty participants were enrolled in a 3 month baseline phase followed by 3 months of treatment with Raltegravir 400mg twice a day. Patients had monthly Gd-enhanced MRI, saliva collection to test for EBV shedding, blood sampling for safety monitoring, virology (including HERVs), measurement of immunological and inflammatory markers; and physical, neurological and quality-of-life assessments. 

Results: All patients completed the six months trial period. The primary outcome indicated raltegravir had no significant effect on MS disease activity as measured by either the number or rate of development of Gd-enhancing lesions during the treatment phase compared with the baseline phase. Additionally, there was no change in either disability or quality-of-life measures that could reasonably be attributed to the intervention. Statistically significant positive correlation was detected between HERV-W (Multiple Sclerosis Related Virus) Gag Flix B cells and the number of Gd-enhanced lesions (r = -0.54; p = 0.012), which was independent of any potential influence of the trial drug administration. Regarding EBV shedding, there was no significant correlation between the amount of EBV shedding and the number of lesions, but there was a borderline significant association between EBV shedding and the number of total lesions (OR 0.79 per lesion; p = 0.08), which may be due to the development of new lesions or inflammatory activity.  No change was detected in inflammatory markers (IL-8, IL-1β, IL-6, IL-10, TNF, IL-12p70 and HCRP), which were all within normal limits both before and after the intervention. Serum CD163 expression was also unchanged by Raltegravir.

Conclusions: Raltegravir did not have any impact on MS disease activity. This could be due to the choice of anti-retroviral agent used in this study, the need for a combination of agents, as used in treating HIV infection, the short treatment period or dosing regimen, or the lack of a role of HERV expression in MS once the disease is established. Borderline significance for the association between EBV shedding and the total number of lesions, probably driven by new lesion development, may indicate EBV shedding as a marker of inflammatory disease activity. In conclusion, interesting correlations between HERV-W markers, EBV shedding and new MRI lesions, independent from treatment effects, were found. 
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Ethical Considerations
Ethical approval

This study was given favourable ethical approval by NRES Committee East of England – Cambridge East on 10th January 2013. Further amendments were made which also gained ethical approval from the same Ethics Committee. Appendix 1 provides a tracker for the study amendments and their approval dates. 

Conflicts of interest

The Inspire study was funded by Merck, Sharpe and Dohme (U.S.). Prof Giovannoni has received compensation for serving as a consultant or speaker for, or has received research support from: AbbVie, Bayer Schering Healthcare, Biogen Idec, Canbex, Eisai, Elan, Five Prime Therapeutics, Genzyme, Genentech, GlaxoSmithKline, Ironwood Pharmaceuticals, Merck-Serono, Novartis, Pfizer, Roche, Sanofi-Aventis, Synthon BV, Teva Pharmaceutical Industries, UCB and Vertex Pharmaceuticals. Prof Gold has no conflicts of interest in relation to conduct of this study.
The study team can confirm that the funders played no role in the conduct of the study nor in the analysis of the results. 

Patient consent and enrolment
All participants provided written informed consent before any study specific assessments were performed. This was obtained by the Investigator, or a person delegated by the Investigator. Participants were given ample time for consideration before consenting to take part. Participants then entered a 90 day screening window during which time their eligibility was determined before enrolment in the trial. Participants were made aware of their right to withdraw from the study at any time for any reason. The investigator also had the right to withdraw participants from the study. The total time on the study for enrolled participants was six months, which was considered to be an ethically acceptable timeframe for patients who are in the early stages of RRMS as this is the time limit before they meet Association of British Neurologists (ABN) criteria for currently licensed disease modifying treatment.
Annual reports
Two annual progress reports (APR) were submitted during the study to NRES committee East of England – Cambridge East coinciding with the anniversary date of the Ethics Committee initial favourable opinion letter. APRs were dated 7th January 2014 and 17th January 2015. Data safety update reports (DSUR) dated 24th February 2014 and 3rd February 2015, which were submitted to the MHRA were also provided to the Ethics Committee together with annual safety reports.   
Introduction
Multiple Sclerosis (MS) is the most common non-traumatic debilitating neurological disease of young adults in the United Kingdom with almost 80% of patients who have the relapsing and remitting (RRMS) form deteriorating to the secondary progressive form within two decades. The prevalence in the UK ranges from 60-200/100,000, increasing with more northerly latitude. Over the past decade, the incidence of MS has been increasing.

Worldwide, it is estimated there may be 4 million people living with MS in developed countries (there is no surveillance system for MS; so accurate prevalence data are not available). The estimated lifetime cost of care and support of each MS sufferer is more than £1million. Current treatments of RRMS are aimed at modulating the immune system to reduce the number of relapses and long-term disability. Despite a clinical management cost upwards of £20,000 per year, for some agents, it is still unclear if these treatments ultimately modify the course of MS, i.e. prevent secondary progressive disease or at least slow down the rate of development of secondary progression.

Moreover, most treatments have unpleasant, and some have potentially life-threatening, side effects and require administration by injection or infusions which negatively affect the quality-of-life of patients. Thus, there is an imperative to (i) better define the role of co- factors in the initiation and progression of MS and (ii) use this knowledge to develop more effective therapies, both in terms of patient acceptability and cost to the healthcare system. The current worldwide cost of disease modifying treatments (DMT) for MS is around $10billion, which will rise to around $15billion within five years.

While the etiology of MS is unknown, it is postulated to be a complex interaction between genetic disposition and environmental factors. Amongst the factors associated with an increased risk to develop MS are tobacco smoking, vitamin D deficiency, HLA-DRB1*1501 and infectious agents, such as herpes viruses. In addition, there is increasing evidence that Human Endogenous Retroviruses (HERVs) may also have a pivotal role in the pathogenesis of MS. Since the discovery of HIV and HTLV-1 there has been rapid progress in research on HERVs, which are genetic footprints of previous retroviral infections and which account for 8-10% of the human genome. While most HERVs are degraded through repeated mutations, the human genome contains some complete   HERVs which may mediate important functions, such as development of the human placenta, and some HERVs may be associated with disease pathogenesis. It has also   been shown that HERV expression can be up-regulated by herpes viruses, which could be linked to development of MS (1, 2).

To date, there has been no definitive evidence to link HERVs as the cause of immune- mediated disease; however, HERV elements have been found in sera of people with a range of diseases such as type 1 diabetes, rheumatoid arthritis and SLE but not in control populations. The evidence suggesting a postulated link between HERVs and MS has been accumulating for over 15 years. A possible role of HERVs in MS is well described in the PhD thesis of Tomasz Brudek, which was conducted under supervision of Dr. Tove Christensen in Aarhus, Denmark (3). In this thesis, evidence is summarized to demonstrate that HERV-H and HERV-W are epidemiologically linked to patients with relapsing remitting MS. Further evidence was recently published by Perron et al. (4) that also links MS to a HERV which Perron calls multiple sclerosis associated retroviral element  (MSRV).

There are a number of recent clinical case reports indicating Raltegravir may ameliorate MS. While the mechanism of action of Raltegravir in relation to MS is not known, it may act by inhibiting HERVs, possibly in a similar mode of action that Raltegravir inhibits HIV replication. Data related to the potential use of Raltegravir in MS were presented and discussed at a confidential Merck sponsored meeting in London in January 2012. The consensus of this meeting, which was attended by a panel of experts in neurology, retrovirology, biostatistics and infectious diseases, is that a clinical trial should be conducted to investigate the role of Raltegravir in patients with relapsing remitting MS.

Recently available structural and in-vitro experimental data suggest that Raltegravir may also be active against the full range of herpes viruses (5). It has been shown that Raltegravir (but not other integrase inhibitors) has the unique ability to prevent the formation of new virions by blocking the herpes virus key nuclease domain (part of herpes terminase), which has similar structure to HIV integrase. This observation has not yet been demonstrated clinically. However, the postulated mechanism of action of Raltegravir against this highly conserved DNA packaging mechanisms of herpes viruses is intriguing, given the clear evidence that exposure to Epstein Barr Virus (EBV), and possibly other herpes viruses, play a pivotal role in the pathogenesis of MS (6-9). The exact role herpes viruses play in MS is not known, but as herpes viruses up-regulate HERVs, it is possible that Raltegravir could have a dual action role in ameliorating MS; both by inhibiting HERVs directly and by inhibiting herpes viruses. It will be necessary to investigate the mode of action of Raltegravir in MS in order to elucidate this hypothesis.

Investigational Plan
Study design

This was a baseline versus treatment, non-randomised open label single site study. It was estimated that approximately forty eight participants would need to be screened in order to enrol the desired 24 subjects.

Patients with active RRMS (determined as having at least one documented relapse within the last 12 months or at least one Gd-enhancing lesion on brain MRI over the 3 months prior to screening and at least one Gd-enhancing lesion on their baseline brain MRI) were enrolled in the study.

Participants had an MRI at baseline and were required to have at least 1 Gd-Enhanced lesion in the baseline scan to continue the study. After enrolment in the study, participants entered a 3 months observation period, during which they received no IMP, followed by 3 months on treatment period. During the observation period (day 0 to day 56) participants attended 3 visits at baseline, day 28 and day 56.

During the treatment period (day 84 to day 168) participants attended 4 visits at day 84, 112, 140 and 168 (end of study) and were treated with open label Raltegravir 400mg twice daily.

Gd enhanced brain MRIs were performed every 4 weeks from baseline through study day 168 (end of study visit). Only MRIs of the brain were performed. MRI performed during the observation period provided data on the baseline number of lesions and the rate of development of lesions. MRI performed during on-treatment period provided data for comparison with baseline. The total time on the study was six months from baseline.

Assessments conducted during the visits included neurological examination, MSQOLI and EDSS. Blood and saliva samples were collected for biochemical, virological and viral immunological analysis including exposure to other viruses (HSV, VZV, EBV, CMV, HHV-6) and environmental agents. Safety assessments performed at study visits included recording of adverse event and concomitant medication; physical examination; vital signs; safety blood tests (venous blood and urine); IMP accountability and viral load samples collection.

Assessments conducted during the visits included neurological examination, MSQOLI and EDSS. 

Appendix 2 shows the full schedule of assessments. 
Patient selection
Adult patients 18-55 years of age with a diagnosis of MS, according to the revised McDonald Criteria 2010, an EDSS score not exceeding 6.0 and a documented relapse within the past 12 months or at least one active Gd enhanced lesion on a brain MRI within the 3 months prior to consent, were included in the study. All participants were recruited at the Clinical Research Centre of the Royal London Hospital and were drawn prevalently from the catchment area of greater London. 
A total of 31 participants were screened, of these 8 had no evidence of Gd enhancing lesions in their baseline MRI and were screen failed.  Of the 23 participants who were recruited into the study 3 were withdrawn prior to starting the treatment phase; one at the request of the participant and the remaining two due to MS relapse. This was recorded on the CRF. The decision was taken by the CI and the statistician to close recruitment after 20 patients had completed the study. 
Inclusion Criteria

Patients between 18-55 years of age.

Diagnosis of MS, according to the revised McDonald Criteria  2010.

EDSS score of 0-6.0 inclusive.

Documented at least one relapse within the past 12 months or at least one Gd- enhanced lesion on the brain MRI detected within 3 months prior to screening  date

Gd-enhanced lesion on screening MRI (if MRI not used to meet screening criteria above).

Female patients of childbearing potential will be expected to be on appropriate contraception (hormonal or barrier method of birth control; abstinence) from time of consent until 6 weeks after treatment discontinuation. (repeated administration  of gadolinium and MRI are not recommended during pregnancy). NOTE:  Subjects are considered not of child bearing potential if they are surgically sterile (they have undergone a hysterectomy, bilateral tubal ligation, or bilateral oophorectomy) or they are postmenopausal.

Females of childbearing potential must have a negative urine pregnancy test prior to every MRI scan/ within 7 days prior to being registered for protocol therapy.

Must give written informed consent and authorize the release and use of protected health information, as required by local law.

Able and willing to undergo blood, saliva and urine sampling at regular intervals as defined by the protocol.

Able and willing to receive Gadolinium enhanced MRI’s at regular intervals as  defined by the protocol.

Able to comply with study requirements.

Exclusion Criteria

Pregnant or breastfeeding or unwilling to use contraception.

Treatment with immunosuppressive, immunomodulatory or experimental treatments within the last 6 months of enrolment in the study, but excluding pulsed intravenous or oral steroids for treatment of MS relapse.

No pulsed intravenous or oral steroids in the 30 days preceding the baseline assessment.

Patients presenting with medical disorder deemed severe or unstable by the CI such as poorly controlled diabetes or arterial hypertension, severe cardiac insufficiency, unstable ischemic heart disease, abnormal liver function tests (>2.5 times ULN) and abnormal complete blood count (in particular leukopenia, as  defined  by  a lymphocyte count <500, neutrophil <1.5 or platelet count <  100,  or  thrombocytopenia < 1.5 LLN), or any medical condition which, in the opinion of the chief investigator, would pose additional risk to the patient.

Presence of human immunodeficiency virus antibodies.

Patients receiving proton pump inhibitors (e.g.  omeprazole/esomeprazole). This was subsequently found to be a mistaken inclusion in the protocol.
Patients with active hepatitis B or/and C with liver function tests >2.5 times  ULN

Exposure to any other investigational drug within 30 days of enrolment in the  study.

Prior history of malignancy unless an exception is granted by the Chief  Investigator.

History of uncontrolled drug or alcohol abuse within 6 months prior to enrolment into the study.

Patients treated with Rifampicin in past four weeks.

Criteria for Premature Withdrawal

Participation of a subject in this clinical study must be discontinued for any of the following reasons:

If baseline MRI scan does not show Gd-enhanced lesions.

Any clinical adverse event, laboratory abnormality, intercurrent illness, other medical condition or situation which indicates to the investigator that continued participation  in the study would not be in the best interest of the subject

Request of the subject

Discretion of the investigator

Inability or subject’s failure to comply with the protocol  requirements

Pregnancy

Infection with Human Immunodeficiency Virus (HIV)

Investigational Medicinal Product (IMP)

Raltegravir (also known as MK-0518, brand name: ISENTRESS) is an inhibitor of viral enzyme called integrase required for replication of human immunodeficiency virus type 1 (HIV-1). Integrase is one of key enzymes utilized by all retroviruses allowing viral deoxyribonucleic acid (DNA) to be inserted into the genome of the host cell. Integration into cellular DNA is required for stable maintenance of the viral genome, efficient viral gene expression and viral particle production. Raltegravir did not significantly inhibit human phosphoryl transferases including DNA polymerases alpha, beta and gamma.

Raltegravir received MHRA authorization on 20 December 2007. As of 30 March 2012, raltegravir has been approved for use in adult patients, in approximately 103 countries and for use in pediatric patients (2-18 years) in US. The product has neither been withdrawn or received approval rejection from any country. 

Raltegravir is manufactured in form of potassium salt in film-coated tablets containing 400mg of active substance. In adults, the recommended clinical dose of raltegravir is 400mg taken orally twice daily.

In this study patients will take 400 mg twice daily, the same dosing schedule as recommended in HIV infection. 20 participants entered the treatment phase and completed the 12 week treatment period. They received the recommended dose of open label Isentress-Raltegravir (MA number: EU/1/07/436/001) 400mg twice a day administered as a potassium salt in a film coated tablet. 

The IMP was provided free of charge by Merck, Sharpe and Dohme Ltd and stored at the Royal London Hospital Outpatient’s Pharmacy, where documentation of drug accountability was also maintained.  The IMP (day 84 to day 168) was provided free-of-charge to participants, and was labelled locally for clinical trial use only. Dispensation of IMP by Pharmacy was made to a member of the Clinical Research Centre (CRC) staff on the day of the visit (at visit 5 -day 84; visit 6 - day 112 and visit 7 -day 140 or at unscheduled visits). The IMP was then dispensed to the patient during the visit at the CRC. There was one instance when the IMP was couriered to the patient.

Participants were instructed to return all unused study drug at the last study visit (day 168). All unused IMP was then returned to Pharmacy for accountability and destruction.   
Non-IMPs (Concomitant and prohibited medications)

Medications for spasticity, bladder control, fatigue and other MS symptoms were permitted. Administration of oral or IV steroids for clinical exacerbation of MS was also permitted as follows: for oral administration: up to 500 mg of methylprednisolone for no more than 5 days; for IV administration: up to 1 g of methylprednisolone daily for no more than 3 days. 
The use of maintenance or prophylactic oral or injectable corticosteroid therapy, immunomodulatory therapy, plasmapheresis, cyclosporine, cyclophosphamide, other cytotoxic agents or mitoxantrone was not allowed. The use of proton pump inhibitors was also not allowed, but this was subsequently discovered to be a mistake in the protocol.
Efficacy endpoints and statistical analysis framework for outcomes
The primary efficacy endpoint was the difference in cumulative number of Gd enhancing T1-weighted lesions seen on the monthly brain MRI over the treatment period compared to the baseline period. MRI lesion counts are available at 0m (enrolment), 1m, 2m, 3m, 4m, 5m, 6m. The counts of new or recurrent Gd-enhancing lesions on T1-weighted MRI will be compared before vs during treatment using multilevel mixed-effects Poisson regression.  This will examine whether the rate of appearance of these lesions differs between the pre-treatment and on-treatment periods.  

The underlying Poisson model is very similar to the negative binomial model which such lesion counts have been shown to fit, but has technical advantages in the context of multilevel modelling (inflexibility of over dispersion in multilevel negative binomial modelling).  The data to be analysed will be in ‘long’ format, with each patient having a number of repeat lesion counts, and the mixed-effect Poisson model allows for the dependency within patients. 

Two analyses will be carried out using this type of modelling.  In the first analysis the linear predictor will contain a binary indicator for the counts occurring on-treatment vs pre-treatment.  This will allow the model to report the monthly lesion count rates before and on treatment, and the rate ratio.  In a second analysis, the linear predictor will contain the month of follow-up and an interaction between month and the treatment period binary indicator.  This will report the separate monthly rates of change in the counts during the pre- and the on-treatment periods, and the difference in these monthly rates of change.  

Both linear predictors will additionally contain as covariate the natural logarithm of the number of Gd-enhancing lesions observed in the baseline enrolment scan (since the Poisson model is effectively modelling log counts on the linear predictor, it is appropriate also to take the log of the baseline count).  The purpose of this covariate is to improve precision, since it is likely to be a strong predictor of subsequent counts. 

In this context an observed simple reduction in rate of new lesions could be due to regression to the mean.  The purpose of the second analysis is to rule out regression to the mean as a plausible explanation for any rate reduction which might be observed in the first analysis: the second analysis in effect compares the two gradients of change, before and on treatment, and a flat gradient before and a declining gradient on treatment would not plausibly be explained by regression to the mean.

No offset will be used above for the time intervals between visits, which are expected to be approximately equal.  However, as a precaution the exact time intervals will be entered as offsets to confirm that the results above are robust to slight differences in times between visit.

Further secondary analyses will use a mixed poisson model to compare cumulative number of Gd-T1 lesions between before and on treatment periods; and a McNemar test to compare the proportion of subjects with Gd-T1 lesion-free scans between before and on treatment periods. 

The secondary efficacy endpoints included:
The reduction in the cumulative number of new or enlarging T2 weighted lesions on brain MRI over the treatment period compared with baseline;
Assessment of other MRI parameters of disease activity e.g. cumulative number of T2 lesions, cumulative number of Gd-T1 enhancing lesions;
Percentage of subjects with scans free from enhancing lesions in Raltegravir treated subjects vs. baseline;
The effect of Raltegravir therapy on specific inflammatory markers of MS; A battery of blood measures and laboratory measures, including inflammatory markers of MS activity and indicators of viral activity, are available at screening and then at 0m, 1m, 2m, 3m, 4m , 5m, 6m. These measures will be examined to compare levels pre- vs on-treatment.  Where the continuous nature of the measure permits it, these analyses will use linear mixed models with two sets of linear predictors: a) containing just the treatment period binary indicator, and b) containing exact time of follow-up and an interaction between time and the treatment period binary indicator; this will enable the before vs during comparisons of mean levels and of gradients of change.  Measures which are not suitable for analysis with linear models will be compared using an appropriate non-parametric paired comparison of levels before vs during treatment.
The activity on specific indicators of endogenous retroviral activity and activity of herpes viruses;
The preliminary clinical responses in relapsing-remitting multiple sclerosis subjects treated with Raltegravir compared with baseline as measured by Multiple Sclerosis Functional Composite (MSFC); Kurtzke Extended Disability Status Scale (EDSS) and Patient Reported Outcomes (Questionnaires). EDSS is available at screening, 0m, 2m, 4m, 6m. Mean EDSS before vs during treatment will be compared using a bias corrected and accelerated non-parametric bootstrap3 with 2000 replications.  A further analysis will also be carried out to compare the gradients of change of EDSS before and during treatment, using a linear mixed model with linear predictor containing exact time of follow-up and an interaction between time and the treatment period binary indicator.  Confidence intervals and p-values using the residual normality assumption will be confirmed or replaced using the bootstrap, with subject-clustered resampling over 2000 replications. MSFC components are available at 0m, 1m, 2m, 3m, 4m, 5m, 6m. The separate components, timed walk, peg test and PASAT will be examined using linear mixed models.  For the separate component analysis, the standardly recommended z‑scores will not be used for the time walk, since this inevitably results in a skewed measure4.  Instead, the inverse walk time (equivalent to walk speed) will be used for this measure, and any subject unable to complete the walk will have their walk speed entered as 0. For the MSFC composite, the standard procedure, via the z scores, will be used to construct the composite, and this will be analysed as above.

Vendor sites were involved in this study to perform MRI scans and for biomarker and virologic analyses.  MRI examinations of the brain were standardized to ensure sufficient image quality for the evaluation of radiographic progression of multiple sclerosis. This assessment was performed in the Imagining Unit of The Institute of Neurology, UCL, Queen’s Square. Outcome assessments for biomarkers (inflammatory markers and EBV saliva determination) were collected at visits 2-8 and transferred to the Blizard Institute laboratory for analysis. The Institute for Biomedicine at Aarhus University in Denmark were also contracted to analyse virology samples for HERVs.

Safety assessments

AEs were monitored throughout the trial. Laboratory (haematology and biochemistry) tests, vital signs and physical examinations were performed at screening and thereafter at each visit throughout the trial. Adverse events occurring during the before and on treatment periods will be examined using the following comparisons: a) a non-parametric paired comparison of the mean number of adverse events per subject occurring during the two periods; b) a McNemar test of the proportion of subject experiencing a least one adverse event during the two periods. 
Data quality assurance

A paper CRF was used to capture data for the study. Source data was captured on patients’ medical notes (paper and electronic), email correspondence, lab and MRI reports. In some instances paper CRFs were also used to capture source data such as eligibility, medical history, demographics, adverse events and concomitant medications, vital signs and physical exams.
Data cleaning occurred at regular intervals throughout the study as per monitoring plan produced by the sponsor. Monitoring visits of the site (CRC and Pharmacy) and vendors (MRI and Blizard laboratory) were performed by JRMO monitors as per monitoring plan.
Findings from the monitoring reports were followed up by members of the research team and of the clinical trials management. The responses were then reported back to the Sponsor. In addition, quality control checks on 100% of the clinical data produced by the CRC were performed at the end of the study.
Upon completion of data cleaning activities, the Clinical Trials Management team performed double data entry on 100% of the clinical data onto a clinical database to monitor quality and minimise data entry errors. The clinical database comprised two identical data entry environments. Data to be transferred to the statistician for final analysis was entered in the live ‘Barts’ environment, whereas data entered in the comparison ‘DDE’ environment was used solely to detect data entry errors by comparison with the data entered onto the live database. Upon completion of double data entry an excel formulae was used to compare the live and the comparison databases with the aim to identify all discrepancies generated by human error during data entry. Discrepancies generated by this comparison were investigated by reconciliation against the source data and resolved by performing data entry corrections. An audit trail of this activity was generated and all data entry is also auditable within the audit trail of both live and DDE environments of the database.

Validation testing was carried out to ensure the validity and reliability of the data extracted from the database.  Final sign off of the locked live ‘Barts’ database was performed by the CI on 8th June 2015 prior to the database being transferred to the statistician for final analysis. In addition to the clinical database generated by the CRC, data for the trial was also generated by the Imagining Unit of The Institute of Neurology, UCL, Queen’s Square and by the biomarker and virological laboratories at the Blizard Institute London and Aarhus University in Denmark respectively. Each centre generated a database containing pseudo anonymised data. All databases were transferred to the study statistician from each centre as a password protected file attached to an email. 
The statistician completed final database lock prior to proceeding with the final analysis of the data. 

Power calculation and statistical analysis
The study planned to enrol 24 patients to ensure at least that at list 19 participants complete the six months study period enabling a difference versus of baseline vs treatment of 40%, with a power of 80%. Once 20 patients had completed the study the decision was taken by the CI that recruitment into the study could be closed.
There were two populations outlined for analysis which were: 

All patients treated population includes all participants recruited who received at least one dose of study medication. This population will also be referred to as the intention-to-treat (ITT) population. Data for all 20 participants enrolled in the study was used in the ITT analysis.   
Per-protocol population excludes a recruited participant if the participant did not meet the eligibility criteria at screening or met any of the withdrawal criteria during the study. Data for 16 participants was included in the per-protocol analysis. Data for 4 participants was excluded from this analysis. This comprised of data for 2 participants who were recruited into the trial although they were ineligible at screening and data for 2 participants who met the withdrawal criteria during the treatment phase of the trial. These participants completed the trial as this was identified retrospectively.

Statistical Analyses:

All statistical tests will use the conventional two-sided significance level of 5% as the threshold for reporting results as statistically significant.   Where there is evidence that analysis assumptions may be violated, for example with non-normality of linear regression residuals, model inference (confidence intervals and p-values) will be checked and where appropriate replaced by inference from a bias corrected and accelerated non-parametric bootstrap procedure, or some other appropriate non-parametric procedure.  Unless otherwise stated below, analyses will be carried out in Stata 13 (Stata Corporation, College Station, Texas, USA).

Results

Participants 
All participants were recruited at the Clinical Research Centre (CRC) of the Royal London Hospital and were drawn prevalently from the catchment area of greater London. Participants were also referred to the site by Patient Identification Centres (PIC). A list of the PICs and of the number of patients referred to the site by each PIC is detailed in table 3.      

Of the 31 patients screened, 20 were recruited into the study whilst 8 were found to be ineligible as there was no evidence of Gd enhancing lesions in their baseline MRI and three participants were withdrawn from the study prior to any medication being dispensed: two as they experienced MS relapses and one at the request of the participant. The 20 participants who were enrolled in the study received study medication and they all completed the 12 week treatment phase.  The decision was taken by the CI and the statistician to close recruitment after 20 patients had completed the study. 

Baseline demographics and clinical characteristics are listed in Table 1. A total of 14 patients (70%) were females, the age range was 31-53. The mean age was 40.7 years. All participants declared their ethnicity to be Caucasian. 

Table 1: Baseline Demographic and Epidemiological Characteristics of Subjects by ITT and PP
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	N
	mean
	median
	sd
	min
	max
	 

	 
	ITT
	 
	 
	 
	 
	 
	 
	 

	 
	Age at baseline, years
	20
	40.73
	38.97
	6.98
	31.15
	52.99
	 

	 
	Height, cm
	18
	169.04
	168.25
	8.61
	156.00
	183.00
	 

	 
	Weight, kg
	18
	78.73
	77.40
	19.04
	51.90
	109.70
	 

	 
	Baseline EDSS
	20
	2.40
	2.50
	1.03
	0.00
	4.00
	 

	 
	Number of relapses in past year
	20
	1.50
	1.00
	0.61
	1.00
	3.00
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	PP
	 
	 
	 
	 
	 
	 
	 

	 
	Age at baseline, years
	16
	41.62
	41.09
	7.49
	31.15
	52.99
	 

	 
	Height, cm
	14
	168.91
	168.25
	8.00
	156.00
	180.00
	 

	 
	Weight, kg
	14
	77.90
	77.40
	18.45
	51.90
	108.30
	 

	 
	Baseline EDSS
	16
	2.25
	2.50
	1.00
	0.00
	3.50
	 

	 
	Number of relapses in past year
	16
	1.44
	1.00
	0.63
	1.00
	3.00
	 

	 
	 
	 
	 
	 
	 
	 
	 
	 


	 
	 
	Gender
	Gender
	

	 
	 
	Female
	Male
	Total

	PP
	n
	12
	4
	16

	ITT
	n
	14
	6
	20

	
	
	
	
	


Protocol deviations and violations
A total of 153 protocol deviations were identified during monitoring visits and internal QC on the study data. Deviations reported were in most cases related to assessments not having been performed at some study visits. A comprehensive list of all protocol deviations and non-conformances can be found in Appendix 3. No protocol deviation was determined to be likely to have any influence on the clinical assessment or outcome of the subjects.
During final data cleaning it was identified that two of the participants who were recruited into the study fulfilled the exclusion criteria listed in protocol V6.0 section 3.3 “Treatment with immunosuppressive, immunomodulatory or experimental treatments within the last 6 months of enrolment in the study, but excluding pulsed intravenous or oral steroids for treatment of MS relapse.” However, as this was identified retrospectively, both participants continued through the study and completed assessments up to visit 8 (last study visit). It was further determined that the inhaled steroid given prn for respiratory indications was taken intermittently and would have no clinical effect on the study outcomes. 
Two further participants developed withdrawal criteria during the study when they were prescribed Lansoprazole, a proton pump inhibitor, to accompany methylprednisolone during the course of an MS relapse. According to the strict definitions in the protocol, both participants should have been withdrawn as they were treated with proton pump inhibitors during the treatment phase of the study. As this was identified retrospectively, the patients were not withdrawn appropriately per protocol and completed the trial. It was subsequently determined that this exclusion criterion was an error in the protocol and should not have been included. These patients are included in both the ITT and PP analyses.
All protocol violations were identified and reported by the CI to the sponsor and to the Trial Steering Committee. Substantial Amendment #4 was submitted after last patient visit had occurred with the aim to correct the inclusion/exclusion criteria and the criteria for premature withdrawal. This amendment was approved by the MHRA, however did not received a favourable opinion from the Ethics committee. The decision was taken by the sponsor and the CI to inform the MHRA that, following the decision of the Ethics Committee, this amendment would not be implemented at the site. The Trial Steering Committee was also informed of this decision, who agreed to have these patients included in all analyses. A summary of these protocol violations can be seen in Appendix 4.

Mode of Screening Failure and Withdrawals

A total of 8 participants were found to be ineligible to be recruited into the study and were screen failed after visit 2 as there was no evidence of Gd enhancing lesions in their baseline MRI. Three participants were withdrawn from the study prior to any medication being dispensed: two as they experienced an MS relapse and one at the request of the participant. 
Laboratory Safety Data

Descriptive summaries

Table gives baseline, before and after summaries for the following Lab test data:

	ADJUSTEDCALCIUMSERUM 

	ALT 

	AST 

	BASOPHILCOUNT 

	CHLORIDESERUM 

	CHOLESTEROLHDLRATIOSERUM 

	CHOLESTEROLSERUM 

	CREATININESERUM 

	EOSINOPHILCOUNT 

	ESTIMATEDGFR 

	GGT 

	GLUCOSEPLASMA 

	HAEMOGLOBIN 

	HDLCHOLESTEROLSERUM 

	LDLCHOLESTEROLSERUM 

	LYMPHOCYTECOUNT 

	MONOCYTECOUNT 

	NEUTROPHILCOUNT 

	PLATELETCOUNT 

	POTASSIUMSERUM 

	SODIUMSERUM 

	TOTALBILIRUBINSERUM 

	TRIGLICERIDESSERUM 

	UREASERUM 

	WHITEBLOODCOUNT 


Summary of changes in mean After vs Before

	
	 
	N
	mean
	p50
	sd
	min
	max
	 

	
	 
	 
	 
	 
	 
	 
	 
	 

	ADJUSTEDCALCIUMSERUM
	 
	20
	0.02
	0.02
	0.05
	-0.09
	0.12
	 

	ALT
	 
	20
	1.12
	1.21
	8.75
	-16.33
	20.33
	 

	AST
	 
	20
	1.24
	1.29
	4.83
	-8.83
	15.75
	 

	BASOPHILCOUNT
	 
	20
	0
	0
	0.02
	-0.04
	0.05
	 

	CHLORIDESERUM
	 
	20
	-0.75
	-0.88
	1.65
	-3.67
	3.25
	 

	CHOLESTEROLHDLRATIOSERUM
	 
	20
	0.04
	0.07
	0.21
	-0.33
	0.47
	 

	CHOLESTEROLSERUM
	 
	20
	0.28
	0.24
	0.38
	-0.35
	0.98
	 

	CREATININESERUM
	 
	20
	2.08
	1.83
	5.91
	-6.67
	12.5
	 

	EOSINOPHILCOUNT
	 
	20
	0
	0
	0.06
	-0.12
	0.15
	 

	ESTIMATEDGFR
	 
	20
	-3
	-3.17
	9.77
	-20
	16.25
	 

	GGT
	 
	20
	-0.5
	1.25
	8.18
	-32.58
	8
	 

	GLUCOSEPLASMA
	 
	20
	-0.18
	-0.05
	0.47
	-1.4
	0.7
	 

	HAEMOGLOBIN
	 
	20
	-0.13
	-0.18
	0.56
	-1.48
	1.23
	 

	HDLCHOLESTEROLSERUM
	 
	20
	0.05
	0.06
	0.16
	-0.25
	0.37
	 

	LDLCHOLESTEROLSERUM
	 
	20
	0.17
	0.19
	0.32
	-0.45
	0.67
	 

	LYMPHOCYTECOUNT
	 
	20
	0.05
	-0.01
	0.31
	-0.33
	1.06
	 

	MONOCYTECOUNT
	 
	20
	0
	0.01
	0.11
	-0.13
	0.26
	 

	NEUTROPHILCOUNT
	 
	20
	0.15
	0.12
	0.61
	-1.13
	1.39
	 

	PLATELETCOUNT
	 
	20
	6.86
	10.37
	13.92
	-12.08
	27.67
	 

	POTASSIUMSERUM
	 
	20
	0.05
	0.03
	0.15
	-0.18
	0.33
	 

	SODIUMSERUM
	 
	20
	0.14
	0
	1.57
	-3
	2.83
	 

	TOTALBILIRUBINSERUM
	 
	20
	0.18
	0.08
	1.5
	-2.33
	3.17
	 

	TRIGLICERIDESSERUM
	 
	20
	0.08
	0.05
	0.29
	-0.49
	0.69
	 

	UREASERUM
	 
	20
	0.24
	0.22
	0.78
	-0.9
	2.28
	 

	WHITEBLOODCOUNT
	 
	20
	0.22
	0.14
	0.71
	-0.93
	1.47
	 

	
	 
	 
	 
	 
	 
	 
	 
	 


Statistical tests

Table above gives the mean changes and results of statistical tests of the changes in means and gradients.  For each of the ITT and PP samples three test results are shown:

‘One-sample t-test’: this uses one datapoint per patient, the within-patient change in means, testing whether the mean of these changes is significant.

‘Mixed model’: this compares the change in means in a potentially more powerful analysis using a linear mixed model which uses all of a patient’s values, from visit 1 to visit 8.

‘Change in gradient’: this uses the linear mixed model, again using all of a patient’s measurements over the seven visits, to determine if the gradient of change after is significantly different from the gradient of change before.  Note that the p-value shown in the table refers to the change in gradients, not to either of the two gradients, which may or may not be significant (ie significantly different from zero).

Variables where significant or borderline significant results were found are highlighted, and these are detailed in the section below
	Table 3.  Results of statistical tests
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	ITT
	P-values
	
	
	PP
	

	
	
	
	
	
	change in means
	change
	
	change in means
	change

	
	
	
	mean
	
	one-sample
	mixed
	in
	
	one-sample
	mixed
	in

	
	
	ITT n
	change
	
	t-test
	model
	gradient
	
	t-test
	model
	gradient

	ADJUSTEDCALCIUMSERUM 
	 
	20
	0.02
	
	0.025
	0.027
	0.406
	
	0.067
	0.063
	0.547

	ALT 
	 
	20
	1.12
	
	0.575
	0.643
	0.179
	
	0.933
	0.916
	0.335

	AST 
	 
	20
	1.24
	
	0.266
	0.265
	0.385
	
	0.392
	0.363
	0.450

	BASOPHILCOUNT 
	 
	20
	0
	
	0.883
	0.954
	0.779
	
	0.849
	0.845
	0.862

	CHLORIDESERUM 
	 
	20
	-0.75
	
	0.055
	0.032
	0.194
	
	0.107
	0.064
	0.423

	CHOLESTEROLHDLRATIOSERUM 
	 
	20
	0.04
	
	0.369
	0.441
	0.928
	
	0.300
	0.393
	0.969

	CHOLESTEROLSERUM 
	 
	20
	0.28
	
	0.004
	0.000
	0.437
	
	0.003
	0.000
	0.545

	CREATININESERUM 
	 
	20
	2.08
	
	0.132
	0.097
	0.769
	
	0.167
	0.121
	0.389

	EOSINOPHILCOUNT 
	 
	20
	0
	
	0.855
	0.711
	0.768
	
	0.888
	0.877
	0.722

	ESTIMATEDGFR 
	 
	20
	-3
	
	0.186
	0.153
	0.874
	
	0.193
	0.163
	0.393

	GGT 
	 
	20
	-0.5
	
	0.789
	0.794
	0.345
	
	0.807
	0.835
	0.134

	GLUCOSEPLASMA 
	 
	20
	-0.18
	
	0.108
	0.196
	0.072
	
	0.110
	0.198
	0.064

	HAEMOGLOBIN 
	 
	20
	-0.13
	
	0.308
	0.168
	0.558
	
	0.314
	0.152
	0.812

	HDLCHOLESTEROLSERUM 
	 
	20
	0.05
	
	0.174
	0.101
	0.843
	
	0.200
	0.116
	0.920

	LDLCHOLESTEROLSERUM 
	 
	20
	0.17
	
	0.027
	0.018
	0.432
	
	0.013
	0.008
	0.494

	LYMPHOCYTECOUNT 
	 
	20
	0.05
	
	0.465
	0.304
	0.775
	
	0.320
	0.160
	0.957

	MONOCYTECOUNT 
	 
	20
	0
	
	0.958
	0.789
	0.089
	
	0.735
	0.601
	0.101

	NEUTROPHILCOUNT 
	 
	20
	0.15
	
	0.291
	0.244
	0.899
	
	0.100
	0.109
	0.942

	PLATELETCOUNT 
	 
	20
	6.86
	
	0.040
	0.013
	0.352
	
	0.046
	0.017
	0.270

	POTASSIUMSERUM 
	 
	20
	0.05
	
	0.161
	0.143
	0.221
	
	0.117
	0.090
	0.090

	SODIUMSERUM 
	 
	20
	0.14
	
	0.692
	0.732
	0.445
	
	0.743
	0.728
	0.610

	TOTALBILIRUBINSERUM 
	 
	20
	0.18
	
	0.591
	0.570
	0.123
	
	0.284
	0.250
	0.103

	TRIGLICERIDESSERUM 
	 
	20
	0.08
	
	0.225
	0.133
	0.767
	
	0.297
	0.128
	0.691

	UREASERUM 
	 
	20
	0.24
	
	0.183
	0.107
	0.197
	
	0.455
	0.390
	0.433

	WHITEBLOODCOUNT 
	 
	20
	0.22
	
	0.184
	0.154
	0.674
	
	0.050
	0.049
	0.827


Details of significant or borderline significant findings

Gradients reported are estimated rates of change in test units per month.

ADJUSTED SERUM CALCIUM

There was a significant increase after vs before, 0.02 (P=0.025) in the ITT sample, borderline significant in PP.  However, there was no significant change in gradient, eg P=0.406 in the ITT sample: 

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |  -.0000267    .005385    -0.00   0.996    -.0105811    .0105277
      after  |   .0077586   .0053828     1.44   0.149    -.0027916    .0183087
------------------------------------------------------------------------------

SERUM CHLORIDE 
In ITT there was a borderline significant drop, -0.75 (P=0.055).  However, there was no significant change in gradient, ITT P=0.194: 

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   .1363255   .2036459     0.67   0.503    -.2628131    .5354641
      after  |  -.3119152   .1915487    -1.63   0.103    -.6873437    .0635134
------------------------------------------------------------------------------

SERUM CHOLESTEROL 
There was a significant increase in both ITT and PP (0.28, P=0.004 in ITT).  However, there was no significant change in gradient, eg in the ITT (P=0.437):

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   .0826927    .043773     1.89   0.059    -.0031008    .1684862
      after  |   .0258226    .040227     0.64   0.521    -.0530208    .1046661
------------------------------------------------------------------------------

Note the faster increase before than after.

PLASMA GLUCOSE 
There was a borderline significant gradient change in the ITT and PP sample, (P=0.072 in ITT), from a non-significant increase before to a significant decline after:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |  .0785538   .0733001     1.07   0.284    -.0651118    .2222193
      after  | -.1480171    .071115    -2.08   0.037    -.2873998   -.0086344
------------------------------------------------------------------------------

SERUM LDL CHOLESTEROL 
There was a significant increase in both ITT and PP (P=0.018 in ITT), but no significant change in gradient (P=0.432 in ITT):

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   .0582062    .041616     1.40   0.162    -.0233597    .1397721
      after  |   .0035003   .0382473     0.09   0.927    -.0714631    .0784637
------------------------------------------------------------------------------

PLATELET COUNT

There was a significant increase in both ITT and PP (6.86, P=0.040 in ITT).  However, there was no significant change in gradient (P=0.352 in ITT):

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -.274596   1.820794    -0.15   0.880    -3.843288    3.294096
      after  |   2.592704   1.709353     1.52   0.129    -.7575659    5.942974
------------------------------------------------------------------------------

WHITE BLOOD COUNT

There was a borderline significant increase in PP (P=0.050), but no significant change in gradient in either sample, eg PP, P=0.827:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   .0609247   .1098273     0.55   0.579    -.1543328    .2761822
      after  |   .1021239    .105009     0.97   0.331    -.1036899    .3079378
------------------------------------------------------------------------------

Conclusion of Safety Bloods: There were no safety concerns with any of the results. No patients were withdrawn from the study and no patients had their medication suspended.
Outcomes

Safety and Use of Concomitant Medication

Table: Concomitant medication and adverse events

	 
	ITT before intervention
	N
	mean
	median
	sd
	min
	max
	
	 

	 
	Number of visits with concomitant medication
	20
	1.8
	2
	1.15
	0
	4
	
	 

	 
	Number of visits with adverse event
	20
	2.35
	2.5
	0.75
	1
	3
	
	 

	 
	ITT after intervention
	
	
	
	
	
	
	
	 

	 
	Number of visits with concomitant medication
	20
	1.85
	2
	0.93
	0
	3
	
	 

	 
	Number of visits with adverse event
	20
	2.3
	2
	0.73
	1
	3
	
	 

	 
	ITT change, after - before
	
	
	
	
	
	
	
	 

	 
	Medication
	20
	0.05
	0
	1.36
	-3
	2
	*P=0.248
	 

	 
	Adverse events
	20
	-0.05
	0
	1.28
	-2
	2
	*P=0.654
	 

	 
	 
	
	
	
	
	
	
	
	 

	 
	PP before intervention
	
	
	
	
	
	
	
	 

	 
	Number of visits with concomitant medication
	16
	1.94
	2
	1.18
	0
	4
	
	 

	 
	Number of visits with adverse event
	16
	2.31
	2.5
	0.79
	1
	3
	
	 

	 
	PP after intervention
	
	
	
	
	
	
	
	 

	 
	Number of visits with concomitant medication
	16
	1.75
	2
	0.93
	0
	3
	
	 

	 
	Number of visits with adverse event
	16
	2.31
	2.5
	0.79
	1
	3
	
	 

	 
	PP change, after - before
	
	
	
	
	
	
	
	 

	 
	Medication
	16
	-0.19
	0
	1.38
	-3
	2
	*P=0.310
	 

	 
	Adverse events
	16
	0
	0
	1.37
	-2
	2
	*P=0.965
	 

	 
	 
	
	
	
	
	
	
	
	 

	 
	*P-values testing changes using wilcoxon sign rank test
	
	
	
	
	
	
	 

	 
	 
	
	
	
	
	
	
	
	 


Adverse Events

A total of 245 adverse events (AEs) were recorded for the 31 patients screened. Of these 234 were marked as unrelated or unlikely to be unrelated to the IMP, 8 where marked as possibly related and 3 as definitely related to the IMP. There was one instance when a patient temporarily stopped IMP administration due to AE. However AEs were marked as unlikely to be related to the IMP.
None of the AEs marked as related to study drug were novel. Table  shows a breakdown of the categorisation of the AEs identifies that 145 (59.1%) were categorise as mild, 99 (40.4%) as moderate and one as severe. No adverse events were categorised as life threatening. There was no difference between the number of adverse events during the baseline phase compared with the treatment phase (p = 0.654)
There was one serious adverse events leading to hospitalisation. This SAE was due to social reasons because the patient did not have anybody to look after her during an MS relapse and was admitted to hospital for social care. The hospital admission, itself, generated the SAE definition. 
The use of concomitant medications was general throughout the study with no difference observed during the baseline period compared with the treatment period (p = 0.248).
MRI Results

No significant differences were found in the after vs before medication periods for either T1 or T2 weighted lesion counts, or for the T1 lesions broken down.

Descriptive summaries

Patients had MRI scans at visit two (enrolment) and subsequently at each of six subsequent visits.  Trial medication was dispensed at visit five, so that visits three, four and five are before taking trial medication; and six, seven and eight after taking trial medication.  Visits were at approximately monthly intervals.  

This section gives descriptive summaries for the two MRI outcome variables: 

Counts of new or recurrent Gd-enhancing lesions appearing on brain T1-weighted MRI.  These counts are available at each of visits two to eight in the majority of patients.
Counts of new or enlarging T2-weighted lesions.  These are available at visits five and eight.

Summaries for T1 lesions are given for 

the ITT sample (20 patients); 

the PP sample (16 patients), in which all four patients (010023, 010024, 010011 and 010013) had all their visits excluded.

Gadolinium-enhancing lesions.

In these tables n refers to the number of patients with available data at that visit, and the mean, median etc are lesion counts.
	ITT
	 
	 
	 
	 
	 

	visit
	n
	mean
	median
	min
	max

	 
	 
	 
	 
	 
	 

	2
	20
	3.25
	2
	1
	16

	3
	19
	2.95
	3
	0
	11

	4
	20
	3.15
	2
	0
	13

	5
	19
	2.84
	2
	0
	9

	6
	18
	3.11
	2
	0
	12

	7
	20
	3.55
	2
	0
	13

	8
	20
	2.7
	1.5
	0
	12

	 
	 
	 
	 
	 
	 

	Overall
	 
	3.08
	2
	0
	16


There were missing counts for one patient at visit three (010027), one at visit five (010017), and missing counts for two (010011 and 010015) at visit six.

	PP
	 
	 
	 
	 
	 

	visit
	n
	mean
	median
	min
	max

	 
	 
	 
	 
	 
	 

	2
	16
	3.38
	2
	1
	16

	3
	15
	2.93
	2
	0
	11

	4
	16
	2.75
	1.5
	0
	13

	5
	15
	2.13
	2
	0
	8

	6
	15
	2.2
	1
	0
	10

	7
	16
	2.69
	1.5
	0
	10

	8
	16
	2.25
	1
	0
	12

	 
	 
	 
	 
	 
	 

	Overall
	 
	2.62
	2
	0
	16


Counts and rates in each three-month period
Visit two (enrolment), for which the values can be found above, is excluded from the summaries below, which cover visits three, four and five before, and six, seven and eight after medication was first dispensed.
	T1 (Gad enhanced) lesion counts
	 
	Counts and rates (lesions per month) in each three-month period

	ITT
	n of patients =
	20
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Before (visits 3,4 and 5)
	After (visits 6,7 and 8)
	Within-patient changea

	 
	Total
	Total
	Monthly
	Total
	Total
	Monthly
	Change
	Rate
	Weighted

	 
	count
	months 
	rate
	count
	months 
	rate
	in rate
	ratiob
	rate ratiob

	mean
	8.65
	2.95
	2.89
	9.05
	2.90
	3.02
	0.12
	0.88
	1.03

	median
	6.00
	3.00
	2.00
	6.00
	3.00
	2.00
	0.00
	1.00
	-

	min
	0
	2.00
	0.00
	0
	2.00
	0.00
	-2.67
	0.15
	-

	max
	32
	3.00
	10.67
	31
	3.00
	10.33
	3.33
	3.33
	-

	 
	aChanges calculated after-before or after/before.

	 
	bRatios averaged on log scale before back-transforming, substituting 0.1 for zero rates.  Weighted ratios pooled by weighting for total subject counts.

	 
	


	T1 (Gad enhanced) lesion counts
	 
	Counts and rates (lesions per month) in each three-month period

	PP
	n =
	 
	16
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Before (visits 3,4 and 5)
	After (visits 6,7 and 8)
	Within-patient changea

	 
	Total
	Total
	Monthly
	Total
	Total
	Monthly
	Change
	Rate
	Weighted

	 
	count
	months 
	rate
	count
	months 
	rate
	in rate
	ratiob
	rate ratiob

	mean
	7.50
	2.94
	2.51
	7.00
	2.94
	2.33
	-0.18
	0.81
	0.92

	median
	4.50
	3.00
	1.50
	3.50
	3.00
	1.17
	-0.08
	0.98
	-

	min
	0
	2.00
	0.00
	0
	2.00
	0.00
	-2.67
	0.15
	-

	max
	32
	3.00
	10.67
	31
	3.00
	10.33
	2.33
	3.33
	-

	 
	aChanges calculated after-before or after/before.

	 
	bRatios averaged on log scale before back-transforming, substituting 0.1 for zero rates.  Weighted ratios pooled by weighting for total subject counts.


Note on use of log scale:
Average rate ratios for these summaries were obtained by averaging on the log scale in two ways, weighted and unweighted, and then back transforming.  Zero counts for the three month period were replaced by 0.1 prior to taking logs.  This also explains how the mean absolute change in rate, +0.12 lesions/month, and the mean unweighted rate ratio, 0.88 (12% rate reduction), can sometimes differ in direction, as they do above.

T2-weighted lesions

The tables below summarise T2 counts in the ITT and PP samples.  They show on average a slight increase in the T2 counts.

	T2  lesion counts
	Observed at visits 5 (before) and 8 (after)

	ITT
	number of patients =
	20
	 
	 

	 
	 
	 
	 
	 
	 

	 
	Before
	After
	Within-patient changea
	 

	 
	Count
	Count
	Count change
	Count ratio
	weighted ratio

	mean
	4.45
	4.65
	0.20
	1.47
	1.05

	median
	3.00
	3.00
	0.50
	1.07
	 -

	min
	0
	0
	-4.00
	0.20
	 -

	max
	17
	20
	5.00
	10.00
	 -

	 
	aChanges calculated after-before or after/before. 
	 

	 
	bWithin-patient ratios averaged on log scale before back transforming, substituting 0.1 for zero counts.  Weighted mean ratios pooled on log scale by weighting for lesion counts.

	 
	


	T2  lesion counts
	Observed at visits 5 (before) and 8 (after)

	PP
	number of patients =
	16
	 
	 

	 
	 
	 
	 
	 
	 

	 
	Before
	After
	Within-patient changea
	 

	 
	Count
	Count
	Count change
	Count ratio
	weighted ratio

	mean
	3.13
	3.31
	0.19
	1.64
	1.07

	median
	2.50
	2.00
	0.50
	1.08
	 -

	min
	0
	0
	-4.00
	0.20
	 -

	max
	9
	13
	5.00
	10.00
	 -

	 
	aChanges calculated after-before or after/before. 
	 

	 
	bWithin-patient ratios averaged on log scale before back transforming, substituting 0.1 for zero rates.  Weighted mean ratios pooled on log scale by weighting for lesion counts.

	 
	


Analysis of Results
ITT (n=20 patients)
A mixed effect Poisson regression model with before/after indicator, adjusting for the (log) enrolment visit value, estimates the rate ratio after vs before as 1.04 (95% CI .85, 1.29), P=0.681; this represents a slight (4%) and non-significant increase in lesions per month in the ‘after’ period.  The estimated rate ratio is in close agreement with the weighted ITT rate ratio reported in the earlier summary, 1.03.  The p-value from a simple non-parametric Wilcoxon sign rank test of within-patient changes is also non-significant, P=0.646.

PP (n=16)
Poisson regression as above in this sample estimates the after vs before rate ratio as  0.93 (95% CI 0.72, 1.20) P=0.577; again a slight and non-significant 7% decrease.  Again this is similar to the summary weighted rate ratio of 0.92. The p-value from the simple non-parametric Wilcoxon sign rank test of changes is also non-significant, P=0.197.

The above analyses compare the mean rate after vs before.  The potential gradients of change over the three-month before vs after periods were also compared.  For all three samples above there was no significant change in the after vs before gradients of monthly lesion accrual: P-values were respectively P=0.659, 0.429 and 0.463 for ITT, flexible PP and PP.

T2-weighted lesions
The slight increases in T2 lesion counts from visit 5 to 8, shown in the summary tables earlier, were non-significant: a Wilcoxon sign rank test of the within-patient changes were P=0.472 and 0.462 for ITT and PP samples respectively.

T1 Gd Lesion Breakdown Results 
Results are shown for previously analysed T1 Gd lesions, but now separated into new and persisting lesions.

Summary: there were no significant after vs before differences in either new or persisting Gd lesions.

Descriptive summaries

New lesion monthly counts

	New: ITT
	 
	 
	 
	 
	 

	visit
	n
	mean
	median
	min
	max

	 
	 
	 
	 
	 
	 

	2
	20
	3.25
	2
	1
	16

	3
	19
	1.68
	1
	0
	5

	4
	20
	1.35
	1
	0
	6

	5
	19
	1.42
	1
	0
	8

	6
	18
	1.72
	1
	0
	8

	7
	20
	1.95
	1
	0
	9

	8
	20
	1.5
	0
	0
	9

	 
	 
	 
	 
	 
	 

	Overall
	 
	1.85
	1
	0
	16


	New: PP
	 
	 
	 
	 
	 

	visit
	n
	mean
	median
	min
	max

	 
	 
	 
	 
	 
	 

	2
	16
	3.38
	2
	1
	16

	3
	15
	1.47
	1
	0
	5

	4
	16
	0.94
	1
	0
	3

	5
	15
	0.67
	0
	0
	2

	6
	15
	1.2
	1
	0
	5

	7
	16
	1.44
	1
	0
	7

	8
	16
	0.88
	0
	0
	8

	 
	 
	 
	 
	 
	 

	Overall
	 
	1.43
	1
	0
	16


Persisting lesion monthly counts

	Persisting: ITT
	
	
	
	

	visit
	n
	mean
	median
	min
	max

	
	
	
	
	
	

	2
	
	
	
	
	

	3
	19
	1.26
	1
	0
	6

	4
	20
	1.8
	1
	0
	11

	5
	19
	1.42
	1
	0
	6

	6
	18
	1.39
	0
	0
	5

	7
	20
	1.6
	0
	0
	8

	8
	20
	1.2
	0
	0
	4

	
	
	
	
	
	

	Overall
	
	1.24
	0
	0
	11


	Persisting: PP
	
	
	
	

	visit
	n
	mean
	median
	min
	max

	
	
	
	
	
	

	2
	
	
	
	
	

	3
	15
	1.47
	1
	0
	6

	4
	16
	1.81
	1
	0
	11

	5
	15
	1.47
	0
	0
	6

	6
	15
	1
	0
	0
	5

	7
	16
	1.25
	0
	0
	8

	8
	16
	1.38
	0
	0
	4

	
	
	
	
	
	

	Overall
	
	1.19
	0
	0
	11


Rates in each three-month period
New lesions

	T1 (Gad enhanced) NEW lesion counts
	 
	 

	ITT
	n of patients =
	20
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Before (visits 3,4 and 5)
	After (visits 6,7 and 8)
	Within-patient changea

	 
	 
	 
	Monthly
	 
	Monthly
	 
	Change
	 
	 

	 
	 
	 
	rate
	 
	rate
	 
	in rate
	 
	 

	 
	 
	mean
	1.43
	
	1.67
	
	0.23
	 
	 

	 
	 
	median
	1.00
	
	0.83
	
	0.17
	 
	 

	 
	 
	min
	0.00
	
	0.00
	
	-1.33
	 
	 

	 
	 
	max
	5.33
	
	7.00
	
	2.33
	 
	 

	 
	aChanges calculated after-before


	T1 (Gad enhanced) NEW lesion counts
	 
	 

	PP
	n of patients =
	16
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Before (visits 3,4 and 5)
	After (visits 6,7 and 8)
	Within-patient changea

	 
	 
	 
	Monthly
	 
	Monthly
	 
	Change
	 
	 

	 
	 
	 
	rate
	 
	rate
	 
	in rate
	 
	 

	 
	 
	mean
	0.98
	
	1.15
	
	0.17
	 
	 

	 
	 
	median
	0.83
	
	0.50
	
	0.17
	 
	 

	 
	 
	min
	0.00
	
	0.00
	
	-1.33
	 
	 

	 
	 
	max
	3.00
	
	4.67
	
	2.33
	 
	 

	 
	aChanges calculated after-before

	 
	 

	 
	


For both ITT and PP samples there is a slight increase in new lesions.

Persisting lesions

	T1 (Gad enhanced) PERSISTING lesion counts
	 

	ITT
	n of patients =
	20
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Before (visits 3,4 and 5)
	After (visits 6,7 and 8)
	Within-patient changea

	 
	 
	 
	Monthly
	 
	Monthly
	 
	Change
	 
	 

	 
	 
	 
	rate
	 
	rate
	 
	in rate
	 
	 

	 
	 
	mean
	1.46
	
	1.35
	
	-0.11
	 
	 

	 
	 
	median
	0.67
	
	0.67
	
	0.00
	 
	 

	 
	 
	min
	0.00
	
	0.00
	
	-2.00
	 
	 

	 
	 
	max
	7.67
	
	5.67
	
	1.67
	 
	 

	 
	aChanges calculated after-before

	 
	 

	 
	


	T1 (Gad enhanced) PERSISTING lesion counts
	 

	PP
	n of patients =
	16
	 
	

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Before (visits 3,4 and 5)
	After (visits 6,7 and 8)
	Within-patient changea

	 
	 
	 
	Monthly
	 
	Monthly
	 
	Change
	 
	 

	 
	 
	 
	rate
	 
	rate
	 
	in rate
	 
	 

	 
	 
	mean
	1.53
	
	1.19
	
	-0.34
	 
	 

	 
	 
	median
	0.67
	
	0.33
	
	-0.33
	 
	 

	 
	 
	min
	0.00
	
	0.00
	
	-2.00
	 
	 

	 
	 
	max
	7.67
	
	5.67
	
	0.67
	 
	 

	 
	aChanges calculated after-before

	 
	 

	 
	


For both ITT and PP there is a decrease, more substantial for PP.
Statistical analyses of changes

New lesions
ITT (n=20 patients)

A mixed effect Poisson regression model with before/after indicator estimates the rate ratio after vs before as 1.16 (95% CI 0.87, 1.55), P=0.314; this represents a slight and non-significant increase in new lesions per month in the ‘after’ period.

PP (n=16)

Poisson regression as above in this sample estimates the after vs before rate ratio as  1.16 (95% CI:0.79, 1.72) P=0.456; again a slight and non-significant increase.  

The above analyses compare the mean rate after vs before.  The gradients of change over the three-month before vs after periods were also compared.  There was no significant change in the after vs before gradients of monthly lesion accrual in either ITT (P=0.562) or PP (P=0.137).  

Persisting lesions

ITT (n=20 patients)

The rate ratio was estimated as 0.93 (95% CI .69, 1.26), P=0.652, a slight and non-significant reduction in persisting lesions.

PP (n=16)

The rate ratio was estimated as 0.78 (95% CI:0.55, 1.10) P=0.160, a non-significant reduction.

There was no significant change in gradient in either ITT (P=0.616) or PP (0.762).  In this PP sample the rate of reduction after was slightly lower than that before. 

Virological Results
These data were submitted by the laboratory in Aarhus, Denmark. The data were cleaned and coded for analysis at QMUL.

The following are a line listing of the virological markers analysed:

	
	
	
	
	

	
	MSRV_a
	
	MSRV A Ct/GAPDH Ct(dim-less)
	

	
	MSRV_b
	
	MSRV M Ct/GAPDH Ct(dim-less)
	

	
	HERV_c
	
	TB HE23 Ct/GAPDH Ct(dim-less)
	

	
	HERV_d
	
	HERV-W A Ct/GAPDH Ct(dim-less)
	

	
	HERV_e
	
	HERV-W M Ct/GAPDH Ct(dim-less)
	

	
	HERV_f
	
	TB HE11/13 Ct/GAPDH Ct(dim-less)
	

	
	IL8
	
	IL-8 pg/mL
	

	
	HERV_W_a
	
	HERV-W/MSRV Gag Flix B cells (d-less) HERV-H/F Gag Flix B cells (d-less) HERV-H/F Env (H1) Flix B cells (d-less) HERV-H/F Env (H3) Flix B cells (d-less) HERV-H/F Env (W1) Flix B cells (d-less) HERV-H/F Env (W3) Flix B cells (d-less) prop of B cells in sample (%)
prop of monocytes in sample (%)
	

	
	HERV_H_b
	
	
	

	
	HERV_H_c
	
	
	

	
	HERV_H_d
	
	
	

	
	HERV_W_e
	
	
	

	
	HERV_W_f
	
	
	

	
	PROP_B_g
	
	
	

	
	PROP_mon_h
	
	

	
	HERV_W_i
	
	HERV-W/MSRV Gag Flix monocytes (d-less)

	
	HERV_H_j
	
	MSRV F Gag Flix monocytes (d-less) Env (H1) Flix monocytes (d-less)
Env (H3) Flix monocytes (d-less) Env (W1) Flix monocytes (d-less) Env (W3) Flix monocytes (d-less) HCRP ng/mL
CD163 ng/mL
EBV Copies/microlitre
	

	
	HERV_H_k
	
	
	

	
	HERV_H_l
	
	
	

	
	HERV_W_m
	
	

	
	HERV_W_n
	
	
	

	
	HCRP
	
	
	

	
	CD163
	
	
	

	
	EBV
	
	
	

	
	
	
	
	


The laboratory methodology for analysing the bio-banked samples has been described in publications authored by Tove Christensen.

HCRP, CD163 and EBV were analysed in the laboratories of Blizard Institute, QMUL.
Descriptive summaries

Table summarises the changes in means, after vs before, for the 24 viral measures in the dataset, sorted in order of greatest decrease to greatest increase.

Table summarises the measures separately at baseline (visit 2) and in the before and after periods.


[image: image1.emf]Table 1 Summary of changes in mean After - Before: sorted by size of change in means

Variable N mean p50 sd min max

EBV Copies/microlitre 13 -16.3 -1.2646.02 -165 14.34

prop of monocytes in sample (%) 20 -1.98 -1.8 4.31 -10.6 7.58

HERV-W/MSRV Gag Flix B cells (d-less) 18 -0.05 -0.04 0.07 -0.18 0.1

Env (W1) Flix monocytes (d-less) 18 -0.03 -0.03 0.06 -0.16 0.07

MSRV A Ct/GAPDH Ct(dim-less) 20 -0.01 0 0.06 -0.16 0.1

MSRV M Ct/GAPDH Ct(dim-less) 20 -0.01 -0.02 0.08 -0.16 0.19

HERV-W/MSRV Gag Flix monocytes (d-less) 13 -0.01 0 0.06 -0.19 0.06

TB HE23 Ct/GAPDH Ct(dim-less) 20 0 0.01 0.09 -0.15 0.27

HERV-W A Ct/GAPDH Ct(dim-less) 20 0 0.01 0.07 -0.22 0.1

HERV-H/F Env (W1) Flix B cells (d-less) 20 0 0 0.09 -0.17 0.22

HERV-W M Ct/GAPDH Ct(dim-less) 20 0.01 0 0.09 -0.11 0.29

TB HE11/13 Ct/GAPDH Ct(dim-less) 20 0.01 0 0.04 -0.06 0.08

HERV-H/F Env (W3) Flix B cells (d-less) 20 0.02 -0.02 0.19 -0.17 0.75

Env (H3) Flix monocytes (d-less) 20 0.02 0.05 0.14 -0.2 0.23

HERV-H/F Gag Flix B cells (d-less) 17 0.03 0.02 0.13 -0.29 0.31

HERV-H/F Env (H1) Flix B cells (d-less) 17 0.03 0.02 0.1 -0.17 0.32

Env (H1) Flix monocytes (d-less) 17 0.03 -0.01 0.09 -0.12 0.24

Env (W3) Flix monocytes (d-less) 18 0.04 0.02 0.12 -0.11 0.34

HERV-H/F Env (H3) Flix B cells (d-less) 20 0.05 0.04 0.14 -0.21 0.39

MSRV F Gag Flix monocytes (d-less) 15 0.12 0.05 0.2 -0.07 0.53

prop of B cells in sample (%) 20 0.46 0.34 1.37 -2.32 3.2

IL-8 pg/mL 20 0.82 0.86 2.12 -3.39 5.77

CD163 ng/mL 20 18.67 22.4438.18 -63.7 104.37

HCRP ng/mL 20 535.82 85.24 1244 -17373296.94


For HCRP, three measurements above the measureable threshold were assigned values of 10000 ng/ml.  The largest measurable HCRP value in the dataset is 9492.25.
Statistical analyses of changes

Reminder of some issues that can affect interpretation:
i) A significant difference in mean value after vs before Raltegravir intervention could be due to regression to the mean or a number of other factors other than the intervention.  In particular, if there is an underlying gradient of change over the seven visits, and that gradient exists in the same direction before as well as after intervention, then change in mean value can most plausibly be explained in terms of this underlying gradient, rather than due to intervention at visit 5.

ii) Significant changes in gradient at visit 5, while more plausibly attributable to the intervention, may still be due to other factors.  For example, an after-gradient which is in the same direction as the before-gradient, but becoming more or less steep, may be due to an underlying natural non-linear change over time, and not due to the intervention at visit 5.

iii) A significant change in gradient direction, from decline to increase or vice versa, is less plausibly due to an underlying non-linear change.  Nevertheless, such a change in gradient cannot be confidently attributed to the intervention, since other period differences cannot be ruled out.  In commenting on the results that follow there is no attempt to take into account biological plausibility, but merely present the statistical ‘signal’ that emerges from the data ‘noise’: it is quite possible that some significant results indicate changes which are not biologically plausible, or not in a direction consistent with known or hypothesised mechanisms or associations.  These may of course be spurious Type I errors; but equally so could be changes in a biologically plausible direction: indeed with the number of outcomes examined here we would expect at least one statistically significant change even if there were no true underlying change.  It is important therefore to take note of any consistent patterns that emerge, if any, rather than individually significant isolated results.  Moreover, significant results in this context could be considered as hypothesis generating. 

HERV-W/MSRV Gag Flix B cells (dimensionless)
In both the ITT and PP samples there is a significant drop in means from before to after; however, there is a negative gradient of decline throughout the trial period, and in the PP sample this is (non-significantly) steeper before than after intervention.  Therefore the after vs before drop cannot reasonably be attributed to the intervention.  

In PP the gradients before and after are:

------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before | -.0132476   .0097417    -1.36   0.174    -.0323409    .0058458

After | -.0049512   .0093956    -0.53   0.598    -.0233661    .0134638

------------------------------------------------------------------------------

The gradients above, and throughout, represent the change in the viral measure per month.
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HERV-H/F Gag Flix B cells (dimensionless)

In the ITT sample only, the gradient before is borderline significantly negative, while after it is significantly positive; moreover the change in gradient is significant (P=0.012):

------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before | -.0246118   .0142577    -1.73   0.084    -.0525564    .0033328

After |   .0325734   .0148082     2.20   0.028     .0035498     .061597

------------------------------------------------------------------------------

In other words, the decline in values in the period before intervention appears to change (significantly) after visit 5 into an increase in values over time. 

The PP gradients are similar, but probably due to smaller numbers, do not reach significance.

HERV-H/F Env (H3) Flix B cells (dimensionless)

In both the ITT and PP samples a borderline significantly negative gradient before changes to a significantly positive gradient after visit 5; the change in gradients is also significant (P=0.010 and 0.015 in ITT and PP respectively).

The ITT gradients are:

------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before | -.0270448   .0149565    -1.81   0.071     -.056359    .0022694

After |   .0358341   .0153434     2.34   0.020     .0057615    .0659066

------------------------------------------------------------------------------
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Again, for this measure, the decline in values in the period before intervention appears to change (significantly) after intervention into an increase in values over time.

HERV-H/F Env (W1) Flix B cells (dimensionless)

In both ITT and PP a significantly negative decline before visit 5 changes to a non-significant positive gradient after; the change in gradients is significant (P=0.008 in ITT, 0.023 in PP).

ITT
------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before | -.0336844   .0100007    -3.37   0.001    -.0532855   -.0140834

After |   .0136129   .0098715     1.38   0.168    -.0057348    .0329607

------------------------------------------------------------------------------

Proportion of monocytes in sample (%)

In the ITT sample only, a non-significant positive gradient changes to a borderline significant negative gradient; the change in gradient is borderline significant (P=0.072).

ITT
------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before |   .7539838   .5482316     1.38   0.169    -.3205305    1.828498

After | -.9884153   .5475824    -1.81   0.071    -2.061657    .0848265

------------------------------------------------------------------------------

MSRV F Gag Flix monocytes (dimensionless)

In both ITT and PP a non-significant negative gradient before intervention changes to a significantly positive gradient after; the change is borderline significant in ITT (P=0.054), but not significant in PP.

ITT

------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before | -.0069959   .0201929    -0.35   0.729    -.0465733    .0325815

After |   .0624584   .0203647     3.07   0.002     .0225442    .1023726

------------------------------------------------------------------------------

Env (W1) Flix monocytes (dimensionless)

In both ITT and PP a significant decline before becomes less steep, but still negative. The significant drop in means is therefore not attributable to intervention at visit 5.

ITT

------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before | -.0198302   .0073045    -2.71   0.007    -.0341467   -.0055137

After | -.0025629   .0077143    -0.33   0.740    -.0176826    .0125567

------------------------------------------------------------------------------

Env (W3) Flix monocytes (dimensionless)

In ITT and PP a non-significant decline before visit 5 becomes a borderline significant increase after; the change in gradient is significant in ITT, borderline significant in PP.

ITT

------------------------------------------------------------------------------

|   Gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

Before |   .0153028   .0119503    -1.28   0.200     -.038725    .0081193

After |   .0221638    .011572     1.92   0.055    -.0005169    .0448445

------------------------------------------------------------------------------
This measure may be of interest because there is evidence of association with Gd lesions.
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There was some evidence of association in both ITT and PP for HERV-W/MSRV Gag Flix B cells and Env (W3) Flix monocytes, and these are shown below:

HERV-W/MSRV Gag Flix B cells
[image: image5.emf]V_W_ a
0

chalnge in HER

®9

®19 I 17
o1

@15

@38 o1

T T T
-3 -2 -1 0 1 2
change in T1 lesion rate
Suggestion of decrease in HERV-W/MSRV Gag Flix B cells associated with decrease in Gd-enhanced lesion rate, PP r=-0.48, P=0.08t









1

7

8

9

10

12

14

15

16

17

19

20

27 28

-

.

2

-

.

1

0

.

1

c

h

a

n

g

e

 

i

n

 

H

E

R

V

_

W

_

a

-3 -2 -1 0 1 2

change in T1 lesion rate

Suggestion of decrease in HERV-W/MSRV Gag Flix B cells associated with decrease in Gd-enhanced lesion rate, PP r=-0.48, P=0.086


Patients with a decrease in lesion count (eg patient 8) tend to have a decrease, or a greater decrease in the biomarker than patients with an increase in lesion count (eg patient 20)
Entering the monthly Gd lesion counts into the linear mixed model for ITT suggests that at any visit during the trial period, a higher Gd enhanced lesion count is associated with higher HERV-W/MSRV Gag Flix B cells values at that visit: having one additional lesion at a visit predicts a HERV-W/MSRV Gag Flix B cells increase of 0.008, P= 0.029 (95% CI    .00082,  .01521).

Env (W3) Flix monocytes
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Entering the T1 counts into the mixed model, for ITT, gives the result that one additional Gd lesion at a visit predicts a Env (W3) Flix monocytes value lower by -0.011, P= 0.022  (95% CI  ‑0.02130,   -0.00168). 

Interpretation of Biomarker Results and their correlation with MRI results.
Type one associations

When T1 Gd lesions were broken down between new and persisting lesions, there were no significant correlations between change in persisting lesions and biomarker changes.    However, the following correlations were observed between changes in number of new lesions and biomarker changes:
HERV-­‐W/MSRV Gag Flix B cells: As for the total T1 result reported in the previous section, a borderline significant positive correlation was observed in both ITT (r=0.45, p=0.062) and PP (r=0.48, P=081). This suggests that it is the change in new lesions that is driving the correlation reported in the previous section.

Env (W3) Flix monocytes: As for the total T1 result reported in the previous section, a negative correlation was observed, but now only in PP and with borderline significance (r=0.46, P=0.082).

HCRP: As for the total T1 result reported in the previous section, a negative correlation was observed in both ITT (-­‐0.50, P=0.026) and PP (-­‐0.51,  P=0.043).
TB HE11/13 Ct/GAPDH Ct : As for the total T1 result reported, there was a negative correlation observed in PP, but somewhat higher and more significant: r=-­‐0.58,  P=0.018.

HERV-­‐W/MSRV Gag Flix monocytes: a borderline significant positive correlation with change in new lesions, not observed with change in total count, was observed just in PP (r=0.60, P=0.067).
Type two associations

Unless specifically stated, these results have not been previously reported, and again unless explicitly stated as PP, reported results are ITT.
HERV-­‐W/MSRV Gag Flix B cells: At any visit during the trial period, a higher total T1 Gd enhanced lesion count is associated with higher HERV-­‐W/MSRV Gag Flix B cells values at that visit: having one additional lesion at a visit predicts a HERV-­‐W/MSRV Gag Flix B cells increase of 0.008,  P=  0.029  (95%  CI  0.00082  , 0.01521; previously reported). The association lost significance with just new lesions (P=0.098), and was not at all significant with persisting lesions (P=0.454). There were no significant associations with the time-­‐lagged lesion counts (either with the previous or the subsequent visit values).  There were no significant results in PP.

Env (W3) Flix monocytes: One additional Gd lesion at a visit predicts a Env (W3) Flix monocytes value lower by -­‐0.011, P=0.022 (95% CI -­‐0.02130,  -­‐0.00168;  previously reported).  A similar association was observed with new lesions (P=0.036), but not with persisting lesions (P=0.155). A weaker association was observed with total lesions at the subsequent visit (P=0.079). There were no significant results in PP.

HERV-­‐H/F Gag Flix B cells: Values were lower by -­‐0.010, P=0.009 (95% CI -­‐0.0182, -­‐0.0026) per additional (total) lesion. A similar story was observed for new lesions (not persisting lesions), and in PP for total and new lesions.  There were no significant time-­‐lagged associations.
HERV-­‐H/F Env (H3) Flix B cells: Values were lower by -­‐0.013, P=0.042 (95% CI -­‐0.0254, -­‐0.0004) per additional (total) lesion. This negative association was stronger with total count from the previous visit (-­‐0.019, P=0.004); when both current and previous visit were entered, current visit lost while previous visit retained significance. There was no association with lesions on subsequent visit.  Significance was lost for new lesions, and was borderline for total lesions in PP (P=0.055).

MSRV F Gag Flix monocytes: There was no significant association with number of (total) lesions in current visit (P=0.279), or with new or persisting lesions. However, there was a significant negative association with previous visit (total) lesions: -­‐0.013  lower per lesion, P=0.027 (95% CI -­‐0.0249,   -­‐0.0015).
Env (H3) Flix monocytes: There was no significant association with number of (total) lesions in current visit (P=0.106), or with new or persisting lesions. However, there was a significant negative association with previous visit (total) lesions: -­‐0.018 lower per lesion, P=0.021 (95% CI -­‐0.0327,   -­‐0.0027).
MSRV A Ct/GAPDH Ct: There was no significant association with number of (total) lesions in current visit (+0.002 per lesion P=0.545), or with new or persisting lesions. However, there was a significant positive association with previous visit (0.007 per lesion, P=0.026), and a slightly weaker positive association with subsequent visit (0.006 per lesion, P=0.047).  This result is difficult to interpret.

MSRV M Ct/GAPDH Ct: Values were lower by -­‐0.007, P=0.008 (95% CI -­‐0.0120,  -­‐0.0018)  per additional (total) lesion.  New lesions were not significantly associated (P=382), but there was a negative association with persisting lesions: -­‐0.015 per persisting lesion, P=0.001.  The story was similar in PP (P=0.001 for total lesions, and P<0.001 for persisting lesions). While there was no association with total lesions at subsequent visit, there was a very slightly stronger association with total lesions at previous visit (-­‐0.008 per lesion, P=0.002).
TB HE23 Ct/GAPDH Ct: While there was no association with total lesions, in ITT there was a negative association with persisting lesions (-­‐0.014 per persisting lesion, P=0.035). There were no time-­‐lagged associations.

TB HE11/13 Ct/GAPDH Ct: There was no significant association with number of (total) lesions in current visit (P=0.461), or with new or persisting lesions. However, there was a borderline significant negative association with subsequent visit lesions (-­‐0.005 per total lesion, P=0.070).
IL8: In PP only there was a borderline significant positive association with new lesions at a visit   (IL8 3.037 higher per lesion, P=0.056).

EBV: There were no associations between values of continuous EBV and number of lesions.  When EBV was dichotomized (0 / >0), there was a borderline significant lower odds of having EBV>0 with a greater number of total lesions (odds ratio 0.79 per lesion, P-­‐0.081); this is more probably driven by new lesions (P=0.097) than persisting lesions (P=0.442).
Disability Measures

Summary: Although there were some significant improvements in the disability measures during the study period, these cannot be attributable to the intervention, for the simple reason that, where significant improvement occurred, there was already a gradient of improvement before intervention, with the gradient of improvement diminishing after intervention. In addition, as this trial was unblinded there may have been an aspect of both learning and psychological improvement demonstrated by subjects who were on open-label medication, compared with baseline. This was a recognised problem with the study design and reflects the secondary outcome status of these measurements.

 In order to interpret the results of the various disability scores the following premise needs to be kept in mind:

EDSS (higher scores indicate more severe disability).

MSFC (the standardly derived composite score from 9-hole peg test (9HPT), timed walk and PASAT scores); higher scores indicate less disability.

9HPT speed; higher scores indicate less disability.

25-foot walk speed; higher scores indicate less disability.

Summary of changes, after vs before
	 
	N
	mean
	median
	sd
	min
	max

	EDSS
	20
	0.14
	0.08
	0.45
	-0.42
	1.33

	MSFC
	20
	0.23
	0.25
	0.28
	-0.37
	0.64

	9HPT peg speed
	20
	0.00
	0.00
	0.00
	0.00
	0.01

	Walk speed (f/s)
	20
	-0.04
	0.05
	0.47
	-0.91
	0.71

	Pasat score
	20
	4.66
	4.13
	5.21
	-2.25
	22.00


	Results of statistical tests
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	P-values
	
	

	
	
	
	
	
	
	ITT
	
	
	
	PP
	

	
	
	
	
	
	change in means
	change
	
	change in means
	change

	
	
	
	mean
	
	one-sample
	mixed
	in
	
	one-sample
	mixed
	in

	Variable
	
	ITT n
	change
	
	t-test
	model
	gradient
	
	t-test
	model
	gradient

	EDSS
	
	20
	0.140
	
	0.179
	0.130
	0.294
	
	0.322
	0.229
	0.846

	MSFC
	
	20
	0.230
	
	0.002
	<0.001
	0.039
	
	0.013
	<0.001
	0.083

	9HPT speed
	
	20
	0.003
	
	<0.001
	<0.001
	0.217
	
	0.003
	<0.001
	0.120

	25' walk speed (f/s)
	
	20
	-0.040
	
	0.738
	0.669
	0.908
	
	0.581
	0.459
	0.748

	PASAT score
	
	20
	4.660
	
	0.001
	<0.001
	0.004
	
	0.005
	<0.001
	0.017


Details of significant findings (highlighted in yellow above).
There were no significant changes in means or gradients for EDSS or for the MSFC timed walk.  The significant changes for the MSFC composite are best interpreted through the two components – the 9HPT and the PASAT score – which have driven these significant changes. 
9HPT speed

In both the ITT and PP samples there is a highly significant performance improvement in means from before to after; however, there is a positive gradient of improvement throughout the period, which is (non-significantly) higher in the before-intervention period than afterwards.  Therefore the performance improvement cannot reasonably be attributed to the intervention.  It mostly likely is due either to a learning effect or to the effect of enrolment in a study, or both.

For example, the ITT gradients (representing the change in the peg task speed per month) before and after are:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   .0009916   .0002372     4.18   0.000     .0005267    .0014565

      after  |   .000545    .0002363     2.31   0.021     .0000818    .0010082

------------------------------------------------------------------------------

For PP the after gradient, though still positive, is smaller and non-significant (P=0.190).

PASAT score

In both the ITT and PP samples there is again a highly significant performance improvement.  Moreover, in both samples there is a significant change in gradient.  However, this change in gradient is from a larger, significant positive rate of improvement before the intervention, to a smaller non-significant positive gradient afterwards.  Once again, the performance improvement cannot reasonably be attributed to the intervention.  For example, the ITT gradients are:
------------------------------------------------------------------------------

|   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

before  |  2.478954   .4594816     5.40   0.000     1.578387    3.379522

after  |  .6377749   .4534625     1.41   0.160    -.2509954    1.526545

------------------------------------------------------------------------------

The story is very similar in PP, and for the composite measure, MSFC, the gradients again follow this pattern.

Quality of Life (QoL) Data Results
Summary 

A number of measures showed an improvement in well-being after compared to before intervention. Although consistent with an effect of raltegravir, this is most credibly attributable to the placebo effect of patients receiving an unblinded intervention, rather than to any action of the drug.
Parameters measured in QoL

	PQ - SF36 - Physical Functional Score (PF)

	PQ - SF36 - Role-Physical Scale (RP)

	PQ - SF36 - Bodily Pain Scale (BP)

	PQ - SF36 - General Health Scale (GH)

	PQ - SF36 - Vitality Scale (VT)

	PQ - SF36 - Social Functioning Scale (SF)

	PQ - SF36 - Role Emotional Scale (RE)

	PQ - SF36 - Mental Health Scale (MH)

	PQ - PFA - Patient Fatigue Assessment

	PQ - PPA - Patient Pain Assessment

	PQ - MSIS - Total Score

	PQ - MSWS-12 - MSWS Total Score

	 


Higher scores indicate better health/quality of life on all eight SF-36 measures, and worse health/quality of life on the last four measures. 
	 
	Baselines (ie visit 2 values)
	
	
	
	Summaries for the 'Before' visits
	 
	 
	 
	Summaries for the 'After' visits 
	 
	 

	 
	 
	 
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	 
	 
	 
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	Variable
	N
	mean
	median
	sd
	min
	max
	
	N
	mean
	median
	sd
	min
	max
	 
	N
	mean
	median
	sd
	min
	max

	 
	 
	 
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	PQ - SF36 - Physical Functional Score (PF)
	20
	75.5
	77.5
	21.45
	30
	100
	
	20
	72.63
	74.38
	23.37
	23.75
	100
	 
	20
	71.71
	79.17
	26.04
	20
	100

	PQ - SF36 - Role-Physical Scale (RP)
	20
	63.75
	100
	43.28
	0
	100
	
	20
	59.06
	68.75
	39.66
	0
	100
	 
	20
	49.58
	50
	38.47
	0
	100

	PQ - SF36 - Bodily Pain Scale (BP)
	20
	74.85
	79
	19.88
	41
	100
	
	20
	72.22
	79
	19.59
	34.25
	100
	 
	20
	66.8
	69.17
	22.63
	22
	100

	PQ - SF36 - General Health Scale (GH)
	18
	56.78
	57
	12.78
	25
	72
	
	20
	50.86
	54.63
	15.02
	15
	75.75
	 
	20
	46.18
	47.83
	16.86
	18.33
	70.33

	PQ - SF36 - Vitality Scale (VT)
	20
	45.75
	47.5
	23.19
	5
	80
	
	20
	42.98
	44.38
	21.53
	2.5
	72.5
	 
	20
	48.04
	50.83
	22.21
	5
	81.67

	PQ - SF36 - Social Functioning Scale (SF)
	20
	79.38
	87.5
	24.09
	12.5
	100
	
	20
	75.47
	85.94
	24.11
	15.63
	100
	 
	20
	77.92
	75
	16.06
	45.83
	100

	PQ - SF36 - Role Emotional Scale (RE)
	20
	78.33
	100
	37.89
	0
	100
	
	20
	71.92
	83.32
	33.39
	0
	100
	 
	20
	63.3
	77.67
	38.35
	0
	100

	PQ - SF36 - Mental Health Scale (MH)
	20
	70.2
	72
	17.14
	24
	96
	
	20
	65.85
	68
	12.77
	32
	82
	 
	20
	71.57
	72
	11.05
	53.33
	89.33

	PQ - PFA - Patient Fatigue Assessment
	19
	36.42
	31.25
	25.14
	2.5
	83.75
	
	20
	40.02
	47.64
	24.36
	2.5
	88.76
	 
	20
	38.51
	33.1
	26.35
	3.13
	86.67

	PQ - PPA - Patient Pain Assessment
	19
	15.12
	5.06
	18.96
	0
	60.7
	
	20
	22.8
	16.67
	19.46
	1.1
	64.49
	 
	19
	27.96
	26.07
	21.46
	0
	88.87

	PQ - MSIS - Total Score
	20
	51.5
	50.5
	16.79
	30
	95
	
	20
	52.16
	51.38
	17.4
	30.5
	93
	 
	20
	50.06
	47.5
	13.95
	30
	74.33

	PQ - MSWS-12 - MSWS Total Score
	20
	19.65
	16
	9.25
	12
	42
	
	20
	20.87
	18.79
	9.61
	12
	43
	 
	20
	20.52
	16.83
	9.76
	12
	45.33

	 
	 
	 
	 
	
	
	
	
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


Statistical analyses of changes

The same issues that applied to the disability data, regarding interpretation, apply also here.  However, because of the more subjective nature of these measures compared to the disability data, they are even more susceptible to placebo effects, in particular, a positive response both to being in a trial and to receiving an unblinded intervention.  Therefore, an improvement, in the period after intervention, though consistent with an effect of the drug administered at intervention, cannot credibly be attributed to the drug. 

Statistical tests

Table 2 gives the mean changes and results of statistical tests of the changes in means and gradients.  For each of the ITT and PP samples three test results are shown:

‘One-sample t-test’: this uses one datapoint per patient, the within-patient change in means, testing whether the mean of these changes is significant.

‘Mixed model’: this compares the change in means in a potentially more powerful analysis using a linear mixed model which uses all of a patient’s values, from visit 2 to visit 8.

‘Change in gradient’: this uses the linear mixed model, again using all of a patient’s measurements over the seven visits, to determine if the gradient of change after is significantly different from the gradient of change before.  Note that the p-value shown in the table refers to the change in gradients, not to either of the two gradients, which may or may not be significant (ie significantly different from zero).

Variables where significant results were found are highlighted below.
	Results of statistical tests
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	P-values
	
	

	
	
	
	
	
	
	ITT
	
	
	
	PP
	

	
	
	
	
	
	change in means
	change
	
	change in means
	change

	
	
	
	mean
	
	one-sample
	mixed
	in
	
	one-sample
	mixed
	in

	
	
	
	
	
	
	
	
	
	
	
	

	Variable
	
	ITT n
	change
	
	t-test
	model
	gradient
	
	t-test
	model
	gradient

	PQ - SF36 - Physical Functional Score (PF)
	
	20
	-0.92
	
	0.713
	0.685
	0.063
	 
	0.724
	0.419
	0.008

	PQ - SF36 - Role-Physical Scale (RP)
	
	20
	-9.48
	
	0.198
	0.034
	0.873
	 
	0.416
	0.168
	0.613

	PQ - SF36 - Bodily Pain Scale (BP)
	
	20
	-5.42
	
	0.140
	0.024
	0.026
	 
	0.197
	0.051
	0.048

	PQ - SF36 - General Health Scale (GH)
	
	20
	-4.67
	
	0.019
	0.001
	0.022
	 
	0.028
	0.003
	0.015

	PQ - SF36 - Vitality Scale (VT)
	
	20
	5.06
	
	0.140
	0.011
	0.004
	 
	0.182
	0.016
	0.002

	PQ - SF36 - Social Functioning Scale (SF)
	
	20
	2.45
	
	0.567
	0.414
	0.039
	 
	0.536
	0.329
	0.014

	PQ - SF36 - Role Emotional Scale (RE)
	
	20
	-8.62
	
	0.252
	0.096
	0.768
	 
	0.702
	0.609
	0.757

	PQ - SF36 - Mental Health Scale (MH)
	
	20
	5.72
	
	0.085
	0.013
	0.019
	 
	0.090
	0.009
	0.006

	PQ - PFA - Patient Fatigue Assessment
	
	20
	-1.51
	
	0.665
	0.683
	0.057
	 
	0.389
	0.296
	0.118

	PQ - PPA - Patient Pain Assessment
	
	19
	4.07
	
	0.170
	0.144
	0.010
	 
	0.333
	0.376
	0.063

	PQ - MSIS - Total Score
	
	20
	-2.10
	
	0.477
	0.220
	0.196
	 
	0.552
	0.247
	0.121

	PQ - MSWS-12 - MSWS Total Score
	
	20
	-0.35
	
	0.817
	0.772
	0.120
	 
	0.721
	0.537
	0.089


Details of significant findings

PQ - SF36 - Physical Functional Score (PF)
The pattern here can be illustrated with the ITT finding:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -1.490029   .8515857    -1.75   0.080    -3.159107    .1790478

      after  |     .7763218  .8525789     0.91   0.363    -.8947021    2.447346

------------------------------------------------------------------------------

A borderline significant gradient of deterioration is borderline significantly (P=0.063) halted at intervention, to a non-significant positive gradient.  In the PP sample the change in gradients is highly significant.

PQ - SF36 - Role-Physical Scale (RP)
There is a significant deterioration in ITT means from before to after, but a non-significant negative (deteriorating) gradient in both the before and after periods.

PQ - SF36 - Bodily Pain Scale (BP)
The pattern here can be illustrated with the ITT finding:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -3.631267    1.32413    -2.74   0.006    -6.226515   -1.036019

      after  |    .7877907   1.319909     0.60   0.551    -1.799184    3.374765

------------------------------------------------------------------------------

Although there is a non-significant deterioration in means before to after, this appears to be due to a significant gradient of deterioration before, which is significantly (P=0.026) changed to a non-significant positive gradient after intervention.

PQ - SF36 - General Health Scale (GH)
The pattern here can be illustrated with the ITT finding:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -2.798884   .773825     -3.62   0.000     -4.315553   -1.282214

      after  |   -.0848401   .7837285    -0.11   0.914     -1.62092     1.451239

------------------------------------------------------------------------------

A significant deterioration before is significantly (P=0.022) reduced to a non-significant small worsening after.

PQ - SF36 - Vitality Scale (VT), Social Functioning Scale (SF) and Mental Health Scale (MH)
These three follow a pattern where a non-significant deterioration before intervention is significantly changed to a significant or borderline significant gradient of improvement after intervention.  The ITT gradients are shown:

VT (P=0.004 for change in gradient)
------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -1.745691   1.150899    -1.52   0.129    -4.001413    .5100303

      after  |    3.310251   1.162957     2.85   0.004     1.030897    5.589605

------------------------------------------------------------------------------

SF (P=0.039 for change in gradient)
------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -1.784059  1.515511    -1.18   0.239    -4.754405    1.186288

      after  |    2.98606   1.527343     1.96   0.051    -.0074778    5.979598

------------------------------------------------------------------------------

MH (P=0.019 for change in gradient)
------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   -1.165743   1.251607    -0.93   0.352    -3.618847    1.287362

      after  |    3.402148   1.247424     2.73   0.006     .9572415    5.847054

------------------------------------------------------------------------------

PQ - PFA - Patient Fatigue Assessment
In the ITT sample a non-significant worsening before was borderline significantly changed to a non-significant improvement after:

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |     2.414127  1.487309     1.62   0.105    -.5009459    5.3292

      after  |   -2.250872   1.479158    -1.52   0.128    -5.149969    .6482243

------------------------------------------------------------------------------

PQ - PFA - Patient Pain Assessment
In both ITT and PP a significant worsening before was significantly (0.010 in ITT, borderline in PP) changed to a non-significant improvement after:

ITT

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   4.947589   1.561552     3.17   0.002     1.887003    8.008174

      after  |   -2.00478   1.561607    -1.28   0.199    -5.065473    1.055913

------------------------------------------------------------------------------

PQ - PFA - Patient Pain Assessment
In PP a non-significant worsening before was borderline significantly changed to a non-significant improvement after:

PP (P=0.089 for change)

------------------------------------------------------------------------------

             |   gradient      SE          z   P-value   [95% Conf. Interval]

-------------+----------------------------------------------------------------

     before  |   .6371119   .5454101     1.17   0.243    -.4318722    1.706096

      after  |  -.6838664   .5444796    -1.26   0.209    -1.751027    .3832939

------------------------------------------------------------------------------
Discussion
For ease of understanding, given the large number individual results, a discussion of each result has been provided at both the beginning and end of each section. This clinical study was the first ever conducted utilising an HIV anti-retroviral agent for patients with active relapsing remitting MS, as determined by having active gadolinium-enhancing lesions on MRI at the time of entering the baseline/observational phase of the study. As noted throughout the text, the overall results for both primary and secondary outcomes are negative, with no apparent statistically significant outcome or trends for the treatment phase, compared with the baseline/observational phase. The rationale for conducting this study was based on extensive laboratory-based research that suggests a Human Endogenous Retrovirus (HERV) may be associated with triggering or causing RRMS. In addition, during conduct of this study data became available from the UK NHS which observed that patients with HIV infection were significantly less likely to develop MS compared with match controls who didn’t have HIV infection. One possible cause for this protective effect may be the use of anti-retroviral agents in people living with HIV.
There are a number of possible reasons this study produced a negative outcome in all parameters. These have been discussed in each section of the results and mainly related to the initial design of the clinical trial in that there was no placebo control group, other than having each patient as their own temporal control, with a before vs after analysis. Clearly, there are other obvious biological reasons this study had a negative outcome that may be directly or indirectly associated with the chosen medication. These reasons are that Raltegravir, in the chosen dosage for this study (400mg twice a day), dose frequency or the drug itself has not effect on the HERV purported to be associated with RRMS. Raltegravir has not been tested as a single agent on any HERV, due to technical challenges, but this may happen in the foreseeable future. Another explanation for the lack of observable effect could be that by the time patients have developed active RRMS, the process of HERV induced inflammation has become self-perpetuating and therefore an agent that targets the initiating HERV trigger, no longer has an influence on the biological cascade. An additional explanation may be that, in order for the HERV associated with RRMS to be inhibited by an anti-retroviral agent, it could be necessary to have several anti-retroviral agents administered in combination. These agents may need to act on different places in the cycle of activity of the HERV as is required in treatment of HIV infection, which is an exogenous retroviral infection. Another possibility is that activation of the complicit HERV requires a co-factor such as happens during the lytic phase of Epstein-Barr virus (EBV) infection. It may be that ameliorating the inflammatory process in RRMS requires inhibition of both a HERV and EBV simultaneously.
Future directions for this research: at this moment it looks unlikely there will be any interest from the pharmaceutical industry to support further investigations in this area. Currently, there are an increasing number of monoclonal antibody anti-inflammatory products available that appear to effectively control MS relapses and slow the disease process. These products are set to dominate the treatment landscape for the foreseeable future and overshadow any substantial investigation into the possible aetiology or pathogenesis of RRMS, outside the monoclonal therapy domain. However, the long-term sustainability of monoclonal therapy is still to be proven. If clinical experience finds the long-term impact of these drugs is problematic, it may be that interest in investing other dimensions of the pathogenesis of MS may become viable. In the meantime, we are exploring the observed negative association between HIV infection and MS by collaborating with investigators in the U.S. and Europe to analyse their prospective cohort long-term HIV/AIDS data bases to determine if the observations we made using the HES database is repeated in other places. If we find there is a general observation that patients with HIV (and how are taking HIV anti-retroviral therapy) have a lower risk of developing MS, this may provide evidence to further explore the possible role of HIV therapy in ameliorating Multiple Sclerosis.
Site and Patient Identification Centres list
	Research site

	PI
	Site Location
	Date Site Opened
	Numbers of patients referred

	Prof Julian Gold
	Clinical Research Centre Royal London Hospital Barts Health NHS Trust  London
	30 /04/2013
	Referred: 11

	
	
	
	Screen failed: 5

	Total patients screened at site: 31

Total patients enrolled at site: 20

Total patients screen failed at site: 8

Total patients withdrawn at site: 3

	Patient Identification Centres

	Local Collaborator
	PIC location
	Date PIC Opened
	Number of patients referred

	Dr  Jeremy Chataway
	University College London Hospital, London NHS
	20/08/2013
	Enrolled: 1

	
	
	
	Ineligible or withdrawn: 5

	Dr Lara Sanvito
	Southend University Hospital NHS
	30/07/2013
	Enrolled: 5

	
	
	
	Ineligible or withdrawn: 1

	Dr Marianne Kasti
	Basildon and Turrock University Hospitals NHS
	16/09/2013
	Enrolled: 2

	
	
	
	Ineligible or withdrawn: 0

	Dr  Heather Wilson
	Barnet and Chase Farm Hospitals  NHS Trust
	27/09/2013
	Enrolled: 0

Ineligible or withdrawn: 0

	Dr Robert Brenner
	Royal Free Hampstead NHS Trust
	08/11/2013
	Enrolled: 0

Ineligible or withdrawn: 0

	Dr Camilla Blain
	Saint George’s Healthcare NHS Trust
	28/01/2014
	Enrolled: 0

Screen failed  or withdrawn: 0


Appendices
Appendix 1 – Amendment Tracker

	AMENDMENT NAME
	DATE APPROVED BY SPONSOR
	DATE APPROVED BY ETHICS 
	DATE APPROVED BY MHRA
	DATE APPROVED BY R&D
	Study Documents Included 
	Comments

	Initial Submission
	26th Nov 2012
	21st Dec 2012 
	16th Jan 2013
	N/A
	Protocol Version 2.0

PIS/ICF Version 2.0

GP Letter Version 1.0

Patient ID Card Version 1.0

IMP Label Template 8.0

Questionnaire Version 1.0 

MSQLI

EDSS

MSFC
	

	Response to initial approvals
	
	10th January 2013
	N/A Minor
	N/A
	PIS/ICF Version 3.0
	Updated based on comments from the Ethics Committee. 

	Minor Amendment1 
	21st Jan 2013
	4th Feb 2013
	N/A Minor
	N/A
	Protocol Version 2.1

PIS/ICF Version 3.1
	Updated to PIS/ICF and Protocol to address typographical errors. 

	Minor Amendment 2
	25th Jan 2013
	21st Feb 2013
	N/A Minor
	30th Apr 2013
	Protocol Version 3.0

PIS/ICF Version 4.0
	Removal of screening MRI 

	Minor Amendment 3
	8th March 2013
	Rejected – to be submitted as Sub Am
	N/A Minor
	N/A
	Protocol Version 4.0

PIS/ICF Version 5.0

Study Questionnaires
	Consolidation of patient questionnaires and reduction of EDSS.  

	Substantial Amendment 1
	11th April 2013
	1st May 2013
	23rd May 2013
	12th Jun 2013
	Protocol Version 5.0

PIS/ICF Version 6.0

Questionnaires Version 2.0

Website Advertising Text Version 1.0

Additional IMP Label
	1. Updates to Patient Questionnaires

The following questionnaires remain in the study and patients will be asked to complete these at visits 2-8.
Health Status Questionnaire (SF-36)

Multiple Sclerosis Impact Scale (MSIS-29)
Multiple Sclerosis Walking Scale (MSWS-12v2)
The following assessments replace patient assessments of pain and fatigue. 
Patient Fatigue Assessment – Visual Analogue Scale
Patient Pain Assessment – Visual Analogue Scale
2. Reduction of EDSS Frequency

These assessments are being reduced because they is has been deemed unnecessary by the Chief Investigator to have this number of EDSS in the study. EDSS will now only occur every 2 months during the study.
3. Use of an Additional Pharmacy Label

The sponsors pharmacy team following review of the label to be used on the drugs required more information to be present on the IMP to comply with local regulations. An additional label will be attached to the study IMP.

4. Pregnancy Tests before MRI

Pregnancy tests before MRI are standard of care but this information was not clearly outlined in the Protocol and Patient Information Sheet.

5. Advertising Materials

Due to the study being conducted at one site only we would like to advertise the study on the websites of patient support groups such as the MS Society and Shift MS. This would aid recruitment.

	Minor Amendment 4
	9th July 2013
	Submitted 12th Jul 2013
	N/A
	N/A 
	
	This amendment was for the addition of PIC sites only

	Minor Amendment 5
	7th Aug 2013
	20th Aug 2013
	N/A
	Submitted 20th Aug 2013
	PIS/ICF Version 7.0
	PIS Update as ICF page referenced incorrect PIS. 

	Substantial Amendment 2
	9th Sep 2013
	1st Oct 2013
	N/A Minor to MHRA
	2nd Oct 2013
	No changes to study documents. 
	This substantial amendment concerns changes in how patients are identified for the study. 

1. Updates to NHS REC Form

The Trust that is conducting the study is in the process of implementing a new piece of software to work within their existing Electronic Patient Record (EPR) system. This software will allow the study team to search within the trust for patients who may be eligible for the trial. This changes the information given in the initial application about how patients would be identified. Questions A27-1, A27-5 and A29 have been updated to reflect this. 
2. Change to REC form from previous approved amendment

Whilst updating the REC form for this amendment it was noted that Question A28 should have been updated with Substantial Amendment 1. This has been updated to reflect the information in this already approved amendment. 

	Substantial Amendment 3
	
	25th Sept 2014
	11th Nov 2014
	9th Dec 2014
	Protocol Version 6.0
	1. End of Trial Definition

The end of study definition currently defined in protocol version 5.0 (dated 4 April 2013),

has been revised from ‘Last Patient Last Visit’ to ‘Last Patient Last Visit plus six months’.

2. Criteria for Premature Withdrawal

Both protocol sections 3.4 and sections 5.8 of the protocol indicate the reasons for

premature withdrawal from this study. However, section 3.4 does not include all reasons as given in protocol section 5.8.

Section 3.4 has now been updated with the reason, which was previously present in

protocol section 5.8 but missing in protocol section 3.4.

Severe or disabling MS relapse needing IVMP and admission to hospital during the 3 months on treatment phase of the study.

	Substantial Amendment 4
	
	Rejected by ethics
	13th April 2015

Withdrawal of amendment letter sent 8th June 2015
	N/A
	Protocol Version 7.0
	Clarifications were made to the following sections of the protocol post last patient last visit:

Inclusion/Exclusion criteria section 3.3
Criteria for Premature Withdrawal section 3.4
Prior and concomitant therapies section 4.8
The amendment was approved by the MHRA but rejected by the ethics committee.  Therefore it was felt appropriate to withdraw the amendment. MHRA were notified of this on 08/06/15.


Appendix 2 – Schedule of Assessments

	Study Procedures
	Visit 1


	Visit 2

± 3 days


	Visit 3

± 3 days


	Visit 4

± 3 days


	Visit 5

± 3 days


	Visit 6

± 3 days


	Visit 7

± 3 days


	Visit 8

± 3 days



	
	Day ≤ -90
	Day 0*
	Day 28
	Day 56
	Day 84
	Day 112
	Day 140
	Day 168

	
	SCREENING
	ENROLLMENT
	O B S E R V A T I O N
	T R E A T M E N T
	END OF STUDY

	Meeting with study doctor Review of study procedures MS and medical history/medications
	X
	X
	
	
	X
	
	
	

	Consent
	X
	
	
	
	
	
	
	


	Directed physical exam
	X
	X
	X
	X
	X
	X
	X
	X

	Vital Signs
	X
	X
	X
	X
	X
	X
	X
	X

	Blood, urine & saliva sampling
	X
	X
	X
	X
	X
	X
	X
	X

	Pregnancy test for females
	X
	X
	X
	X
	X
	X
	X
	X

	Gd-enhanced MRI
	
	X
	X
	X
	X
	X
	X
	X

	Neurological exam 
	
	X
	
	X
	X
	X
	X
	X

	Dispensing of Raltegravir
	
	
	
	
	X
	X
	X
	

	Adverse event reporting
	
	X
	X
	X
	X
	X
	X
	X



	EDSS


	X
	X
	
	X 
	
	X 
	
	X



	Questionnaires
	
	X
	X
	X
	X
	X
	X
	X

	MSFC


	
	X
	X
	X
	X
	X
	X
	X


Appendix 3 – List of Protocol violations
	Enrolment number
	Date of deviation
	Description
	Outcome

	0100024
	23/01/2014
	Participant was taking hydroxychloroquine 200mg at the screening visit. However the patient continued through the study and completed assessments up to visit 8.
	As per sponsor, CI and TSC decision, the patient was excluded from the per protocol statistical analysis, but was included in the intention to treat analysis as it was determined that hydroxychloroquine would have no clinically relevant impact on outcome.

	010023
	13/01/2014
	It was identified retrospectively that this participant was taking budesonide inhalers for asthma at the screening visit. However, the patient continued through the study and completed assessments up to visit 8.
	As per sponsor, CI and TSC decision, the patient was excluded from the per protocol statistical analysis, but was included in the intention to treat analysis as it was determined that intermittent use of budesonide would have no clinically relevant impact on outcome.

	010013
	20/03/2014
	It was identified retrospectively that this participant was prescribed a course of lansoprazole to accompany methylprednisolone during an episode of MS relapse.  However the patient continued through the study and completed assessments up to visit 8.  
	As per sponsor, CI and TSC decision, the patient was excluded from the per protocol statistical analysis, but was included in the intention to treat analysis

	010011
	20/02/2012
	It was identified retrospectively that this participant was prescribed a course of lansoprazole 15mg as an inpatient to accompany methylprednisolone during an episode of MS relapse.  However the patient continued through the study and completed assessments up to visit 8.  
	As per sponsor, CI and TSC decision, the patient was excluded from the per protocol statistical analysis, but was included in the intention to treat analysis


Appendix 4 – List of Protocol deviations
	Deviation
	Occurrences

	Study visits

	Out of window visits 
	5

	Visit (6) missed due to relapse
	1

	Vital signs

	Initial vital signs not recorded  only repeats results  reported
	9

	Respiratory rate not done in error
	3

	Height and weight not recorded
	3

	Physical exam

	Physical exam (not done)
Urogenital  (not done)
Lymph nodes (not done)
Skin (not done)
Neurological (not done)
	3

	
	18

	
	3

	
	2

	
	1

	Urineanalysis not done
	12

	Adverse event and concomitant medications

	Concomitant medications not reviewed
	24

	Adverse events not reviewed
	19

	Laboratory

	Safety laboratory tests not completely reported by laboratory
	2

	Safety bloods not done in error or not sent to laboratory
	6

	Delay with transfer of laboratory samples for study outcomes to analytical laboratory
	1

	Questionnaires

	Pain or fatigue assessments not done or scored ambiguously  
	4

	SF36 questionnaire scored ambiguously 
	18

	MSIS questionnaire scored ambiguously 
	2

	Questionnaires not done
	1

	IMP

	IMP re-dispensed
	3

	IMP accidentally destroyed (melted) by patient
	1

	MRI

	MRI not done due to the scanner being broken
	1

	MRI not done due to patient fainting 
	1

	Trial committees

	DSMC initial meeting not done (due to chairman not being available) 

	DSMC meeting after 50% recruited not done as no safety concerns had been identified 


Appendix 5:  Line Listing of Adverse Events

	
	AE - Number
	AE - Description
	Severity
	Relationship to Study Drug
	Action Taken
	Outcome
	AE /SAE

	10001
	1
	MS Relapse
	1
	1
	1
	1
	AE

	10001
	2
	Fatigue
	2
	1
	4
	1
	AE

	10001
	3
	Depression
	2
	1
	4
	1
	AE

	10001
	4
	Dyslipidaemia
	1
	1
	6
	3
	AE

	10001
	5
	Itchy skin (pruritus)
	1
	5
	1
	1
	AE

	10001
	6
	Tension Headaches - occasional
	2
	3
	4
	5
	AE

	10001
	7
	Cold
	1
	1
	4
	3
	AE

	10001
	8
	Eczema on left hand - fluctuating
	1
	1
	1
	3
	AE

	10001
	9
	Right sided migraine
	1
	1
	4
	2
	AE

	10002
	1
	MS Relapse
	2
	1
	4
	1
	AE

	10003
	1
	Dyslipidaemia (Intermittent)
	1
	1
	1
	3
	AE

	10003
	3
	Broken 5th Toenail
	2
	1
	1
	1
	AE

	10003
	4
	Popliteal pain (right knee)
	2
	1
	1
	1
	AE

	10003
	5
	Sensory disturbance right hand
	1
	1
	1
	3
	AE

	10003
	6
	Common cold
	1
	1
	1
	3
	AE

	10003
	7
	Subjective right leg weakness worsening
	1
	1
	1
	5
	AE

	10003
	8
	Muscular cervical + thoracic back pain
	1
	1
	1
	1
	AE

	10003
	9
	Feet fungal infection
	1
	1
	1
	3
	AE

	10004
	1
	Sensory symptoms/disturbance in feet
	1
	1
	1
	3
	AE

	10005
	1
	Blocked Nose
	1
	1
	1
	1
	AE

	10005
	2
	Intermittent Dizziness
	1
	1
	1
	5
	AE

	10005
	3
	Common Cold
	1
	1
	1
	1
	AE

	10005
	4
	Rash on Face
	2
	5
	4
	1
	AE

	10005
	5
	Cold
	2
	1
	4
	1
	AE

	10005
	6
	Mild Sensory Spinal Relapse
	1
	1
	1
	3
	AE

	10005
	7
	flushing to face
	2
	5
	1
	1
	AE

	10005
	8
	Raised LFTs (ALT + AST)
	2
	1
	1
	1
	AE

	10005
	9
	Wheeze
	1
	1
	1
	1
	AE

	10005
	10
	Dyslipidemia
	1
	1
	6
	3
	AE

	10006
	1
	Raised ALT + AST
	1
	1
	6
	1
	AE

	10006
	2
	MS relapse
	2
	1
	1
	2
	AE

	10006
	3
	Cold
	2
	1
	4
	1
	AE

	10007
	1
	Urinary tract infection
	2
	1
	4
	1
	AE

	10007
	2
	Urinary tract infection
	2
	1
	4
	1
	AE

	10007
	3
	Loss of libido
	2
	1
	1
	3
	AE

	10007
	4
	Sexual dysfunction erectile
	2
	1
	1
	3
	AE

	10007
	5
	Urinary tract infection
	2
	1
	4
	1
	AE

	10007
	6
	Hypoglycaemia
	1
	1
	1
	1
	AE

	10007
	7
	Runny Nose
	1
	1
	1
	1
	AE

	10007
	8
	Insomnia
	2
	1
	1
	1
	AE

	10007
	9
	Common Cold
	1
	1
	4
	1
	AE

	10007
	10
	Migraines
	1
	1
	1
	1
	AE

	10007
	11
	Urinary tract infection
	2
	1
	4
	1
	AE

	10007
	12
	MS relapse: worsening of dysmetria/cerebellar signs
	2
	1
	1
	2
	AE

	10007
	13
	Bladder dysfunction: frequency, incomplete emptying
	2
	1
	6
	3
	AE

	10007
	14
	Worsening bladder dysfunction: urgency
	1
	1
	1
	3
	AE

	10007
	15
	Acute stomach pain
	2
	1
	6
	1
	AE

	10007
	16
	Common cold
	1
	1
	1
	3
	AE

	10008
	1
	Stiff neck
	1
	1
	1
	1
	AE

	10008
	2
	Intermittent Dyslipidemia
	1
	1
	1
	1
	AE

	10008
	3
	Problems concentrating
	2
	1
	1
	1
	AE

	10008
	4
	Strange sensation when swallowing occasional
	1
	1
	1
	5
	AE

	10008
	7
	Cold
	1
	1
	1
	1
	AE

	10008
	9
	Low mood
	1
	1
	1
	1
	AE

	10008
	10
	Fatigue
	2
	1
	1
	1
	AE

	10008
	11
	Sensory relapse
	1
	1
	1
	1
	AE

	10008
	12
	Pelvic Pain
	1
	1
	1
	1
	AE

	10008
	13
	Common Cold
	2
	1
	4
	1
	AE

	10008
	14
	Raised blood pressure (hypertension)
	1
	1
	1
	1
	AE

	10008
	15
	Raised blood pressure (hypertension)
	1
	1
	1
	1
	AE

	10008
	17
	MS related symptoms worsened dysesthesia on right forearm when stressed
	1
	1
	1
	5
	AE

	10009
	1
	Sore Throat
	1
	1
	4
	1
	AE

	10009
	2
	Gastroenteritis
	2
	1
	1
	1
	AE

	10009
	3
	Leg cramps
	2
	1
	1
	1
	AE

	10009
	4
	Pains in Legs
	2
	1
	1
	3
	AE

	10009
	5
	Dysuria
	1
	1
	1
	3
	AE

	10009
	6
	Urine infection
	1
	1
	1
	3
	AE

	10009
	7
	Microcytic Anaemia
	1
	1
	1
	3
	AE

	10009
	8
	Feet pain worsen on left
	2
	1
	1
	2
	AE

	10009
	9
	Dyslipidemia
	1
	1
	1
	1
	AE

	10009
	10
	Nevus on right side of nose
	1
	1
	6
	5
	AE

	10010
	1
	intermittent Dyslipidemia
	1
	1
	1
	1
	AE

	10010
	2
	Chest Infection
	2
	1
	4
	1
	AE

	10010
	4
	Common Cold
	2
	1
	4
	1
	AE

	10010
	5
	Headache
	2
	1
	4
	1
	AE

	10010
	6
	Intermittent Tiredness
	1
	1
	1
	5
	AE

	10010
	7
	Intermittent leg aches
	1
	1
	1
	5
	AE

	10010
	8
	Common cold: stuffed nose + sore throat
	1
	1
	1
	3
	AE

	10010
	9
	Worsened neurological signs - not clinically significant
	1
	1
	1
	5
	AE

	10011
	1
	Intermittent Falls
	1
	1
	1
	5
	AE

	10011
	2
	Head Injury with haematoma due to fall
	1
	1
	1
	1
	AE

	10011
	3
	Productive cough
	2
	1
	1
	1
	AE

	10011
	4
	Bruised Knee (due to fall)
	2
	1
	1
	1
	AE

	10011
	5
	MS Relapse
	2
	1
	4
	1
	SAE

	10011
	6
	Intermittent Headaches
	1
	2
	1
	5
	AE

	10011
	7
	asymptomatic urine infection
	1
	1
	4
	1
	AE

	10011
	8
	numbness in legs
	2
	1
	1
	3
	AE

	10011
	9
	Asymptomatic low blood pressure
	1
	1
	1
	3
	AE

	10011
	10
	Emotional instability
	2
	1
	6
	5
	AE

	10011
	11
	Nystagmus
	1
	1
	1
	3
	AE

	10012
	1
	Swelling feeling in fingers
	1
	1
	1
	3
	AE

	10012
	2
	Cold Symptoms
	1
	1
	1
	1
	AE

	10012
	3
	Loss of sensation in hands
	1
	1
	1
	1
	AE

	10012
	4
	Painful joints in hands
	1
	1
	1
	1
	AE

	10012
	5
	Tremor in hands
	1
	1
	1
	3
	AE

	10012
	6
	Night sweats
	1
	1
	1
	1
	AE

	10012
	7
	Arrhythmia on auscultation
	1
	2
	6
	1
	AE

	10012
	8
	Worsening painful joints (arthralgia)
	1
	1
	1
	5
	AE

	10013
	1
	Common cold
	2
	1
	4
	1
	AE

	10013
	2
	Increased fatigue
	2
	1
	1
	5
	AE

	10013
	3
	Cold
	1
	1
	4
	1
	AE

	10013
	4
	Depression
	2
	1
	1
	3
	AE

	10013
	5
	MS Relapse
	2
	1
	4
	1
	AE

	10013
	6
	Intermittent headaches
	1
	2
	4
	3
	AE

	10013
	7
	Chest pain
	1
	1
	4
	1
	AE

	10013
	8
	Back Pain
	1
	1
	4
	1
	AE

	10013
	9
	Dyslipidemia
	1
	1
	1
	3
	AE

	10013
	10
	Worsening feet and toe nail fungal infection
	2
	1
	6
	3
	AE

	10013
	11
	Visual fatigue
	1
	1
	6
	1
	AE

	10013
	12
	Episode of hypertension - NCS
	1
	1
	1
	1
	AE

	10013
	13
	Mild urinary incontinence
	1
	1
	1
	3
	AE

	10013
	14
	Depression worsening
	2
	1
	6
	2
	AE

	10013
	15
	Hay fever congestion
	1
	1
	1
	5
	AE

	10013
	16
	Headache
	1
	1
	1
	1
	AE

	10013
	17
	Backache
	2
	1
	1
	1
	AE

	10014
	1
	MS Relapse
	1
	1
	1
	1
	AE

	10014
	2
	Common cold
	1
	1
	1
	1
	AE

	10014
	3
	Intermittent bladder Nocturia
	1
	1
	1
	3
	AE

	10014
	4
	Intermittent bladder Frequency
	2
	1
	1
	3
	AE

	10014
	5
	Headaches (intermittent)
	2
	1
	1
	3
	AE

	10014
	6
	Depression
	2
	1
	4
	3
	AE

	10014
	7
	Increased fatigue
	2
	1
	1
	3
	AE

	10014
	8
	Nausea
	1
	1
	1
	1
	AE

	10014
	9
	Dry Mouth (intermittent)
	1
	1
	1
	3
	AE

	10014
	11
	Dyslipidemia
	1
	1
	1
	1
	AE

	10014
	12
	Cut Knee
	1
	1
	4
	1
	AE

	10014
	13
	Tachycardia
	1
	1
	1
	1
	AE

	10014
	14
	Choking on liquids
	1
	1
	1
	5
	AE

	10014
	15
	Back pain (burning sensation)
	2
	1
	1
	5
	AE

	10014
	16
	Migraine
	2
	1
	1
	5
	AE

	10014
	17
	Pelvic mass diagnosed as retroverted uterus
	1
	1
	1
	3
	AE

	10014
	18
	Defective gastro-ileal valve
	1
	1
	1
	3
	AE

	10014
	19
	Raised heart rate/tachycardia
	1
	1
	1
	1
	AE

	10015
	1
	Daily right retro orbital headache
	1
	1
	1
	1
	AE

	10015
	2
	Abnormal liver function
	1
	1
	1
	1
	AE

	10015
	3
	Increased fatigue
	1
	1
	1
	1
	AE

	10015
	4
	Depression
	1
	1
	1
	1
	AE

	10015
	5
	Generalised body aches
	2
	1
	1
	1
	AE

	10015
	6
	Intermittent headaches
	1
	1
	1
	1
	AE

	10015
	7
	Viral gastroenteritis: vomiting + diarrhoea + aching joints + headache
	2
	1
	1
	1
	AE

	10015
	8
	Poor sleep
	2
	1
	6
	1
	AE

	10015
	9
	Intermittent fatigue
	2
	1
	1
	1
	AE

	10015
	10
	Sore Throat
	2
	1
	1
	1
	AE

	10015
	11
	Decreased vision in left eye
	1
	1
	1
	1
	AE

	10015
	12
	Onset of menopause
	1
	1
	4
	5
	AE

	10015
	13
	Intermittent mild hypertension
	1
	1
	6
	5
	AE

	10015
	14
	Intermittent Dyslipidemia
	1
	1
	1
	3
	AE

	10016
	1
	Headache
	1
	1
	4
	1
	AE

	10016
	2
	Bilateral Thumb nail Infection
	2
	1
	4
	1
	AE

	10016
	3
	Tooth Infection
	2
	1
	4
	1
	AE

	10016
	4
	Common Cold
	1
	1
	1
	1
	AE

	10016
	6
	MS Relapse
	2
	1
	4
	2
	AE

	10016
	7
	Cold: sore throat + cough
	1
	1
	1
	1
	AE

	10016
	8
	Scar from mole removal
	1
	1
	1
	5
	AE

	10016
	9
	Dry fingers
	1
	1
	1
	1
	AE

	10016
	10
	Intermittent Headaches
	1
	1
	4
	3
	AE

	10016
	11
	Dyslipidemia
	1
	1
	1
	3
	AE

	10016
	12
	Pyrexia
	1
	1
	1
	1
	AE

	10017
	1
	Cold
	1
	1
	4
	1
	AE

	10017
	2
	Itchy lower limbs
	1
	3
	1
	1
	AE

	10017
	3
	common cold
	1
	1
	4
	1
	AE

	10017
	4
	Intermittent itching
	1
	3
	1
	1
	AE

	10017
	5
	Normocytic Anaemia
	1
	1
	1
	3
	AE

	10017
	6
	Worsening hayfever
	2
	1
	4
	3
	AE

	10018
	1
	MS relapse
	1
	1
	1
	3
	AE

	10019
	1
	Dyslipidemia
	2
	1
	1
	3
	AE

	10019
	2
	Increased fatigue
	1
	1
	1
	3
	AE

	10019
	3
	Increased neuropathic pain
	2
	1
	4
	1
	AE

	10019
	4
	Left shoulder pain
	2
	1
	1
	1
	AE

	10019
	5
	Dizziness
	1
	1
	1
	1
	AE

	10019
	6
	Tension in scalp
	2
	1
	1
	1
	AE

	10019
	7
	Insomnia
	2
	1
	1
	3
	AE

	10019
	8
	Nausea
	2
	3
	2
	1
	AE

	10019
	9
	Stomach pain
	2
	3
	2
	1
	AE

	10019
	10
	Headaches
	2
	3
	2
	1
	AE

	10019
	11
	itchy eyes
	2
	3
	2
	1
	AE

	10019
	12
	dizziness
	2
	3
	2
	1
	AE

	10019
	13
	Worsened left leg pain
	2
	1
	4
	3
	AE

	10019
	14
	Stye
	2
	1
	4
	5
	AE

	10020
	1
	Hypertension
	2
	1
	6
	3
	AE

	10020
	2
	Dyslipidemia
	1
	1
	1
	3
	AE

	10020
	3
	Frequent falls
	2
	1
	1
	3
	AE

	10020
	4
	Occasional headaches
	1
	1
	1
	5
	AE

	10020
	5
	Toe nail and feet fungal infection
	1
	1
	6
	3
	AE

	10020
	6
	MS relapse
	2
	1
	1
	3
	AE

	10020
	7
	Mole on 1st right toe
	1
	1
	6
	1
	AE

	10020
	8
	Left hip pain
	1
	1
	1
	5
	AE

	10021
	1
	Anxiety (evening headaches, tremor, poor sleep, fatigue)
	1
	1
	1
	5
	AE

	10021
	2
	Worsening of hypertension
	1
	1
	1
	5
	AE

	10022
	1
	Episode of hypertension
	1
	1
	1
	1
	AE

	10023
	1
	Twisted knee
	2
	1
	4
	1
	AE

	10023
	2
	Adenopathy in Neck
	1
	1
	1
	1
	AE

	10023
	3
	Numb Thumb
	2
	1
	1
	1
	AE

	10023
	4
	Intermittent hypertension
	1
	1
	6
	1
	AE

	10023
	5
	Bladder frequency
	1
	1
	1
	1
	AE

	10023
	6
	Worsening of allergic skin rash
	2
	1
	1
	3
	AE

	10023
	7
	Sensory MS relapse
	1
	1
	1
	3
	AE

	10023
	8
	Weight loss with diet
	1
	1
	1
	5
	AE

	10024
	1
	Sore Throat
	2
	1
	4
	1
	AE

	10024
	2
	Cough
	1
	1
	4
	1
	AE

	10024
	3
	Dysphonia
	2
	1
	4
	1
	AE

	10024
	4
	Sensory Relapse
	2
	1
	1
	3
	AE

	10024
	5
	Maxillary sinusitis
	2
	1
	1
	1
	AE

	10024
	6
	Dyslipidemia
	1
	1
	1
	1
	AE

	10024
	7
	Fall without tripping
	1
	1
	1
	1
	AE

	10024
	8
	Haematoma over right knee, ribs and breast
	1
	1
	1
	1
	AE

	10024
	9
	Hurt right wrist
	1
	1
	1
	1
	AE

	10024
	10
	Left ankle pain
	1
	1
	1
	5
	AE

	10024
	11
	Carpal tunnel syndrome
	1
	1
	6
	5
	AE

	10024
	12
	Dry skin on hands
	2
	1
	1
	5
	AE

	10025
	1
	Dyslipidemia
	1
	1
	1
	3
	AE

	10025
	2
	Worsened bladder urgency
	1
	1
	1
	3
	AE

	10025
	3
	Sore throat + cough
	1
	1
	1
	1
	AE

	10026
	1
	Worse bladder problems: frequency nocturia
	2
	1
	1
	3
	AE

	10026
	2
	Pelvic pain
	2
	1
	1
	3
	AE

	10027
	1
	vivid dreams
	2
	1
	1
	5
	AE

	10027
	2
	urinary tract infection
	2
	1
	4
	1
	AE

	10027
	3
	fainting
	1
	1
	1
	1
	AE

	10027
	4
	Swelling to left arm
	3
	1
	4
	1
	AE

	10027
	5
	painful left arm
	2
	1
	4
	1
	AE

	10027
	6
	Petechial purpura left arm
	2
	1
	1
	1
	AE

	10027
	7
	common cold
	1
	1
	1
	1
	AE

	10027
	8
	lack of motivation
	2
	1
	1
	5
	AE

	10027
	9
	fatigue
	2
	1
	1
	5
	AE

	10027
	10
	increased panic attacks
	2
	1
	1
	5
	AE

	10027
	11
	tenderness in left arm
	2
	1
	1
	1
	AE

	10027
	12
	swelling in fingers
	1
	1
	4
	1
	AE

	10027
	13
	migraine
	2
	1
	4
	1
	AE

	10027
	14
	sore throat
	2
	1
	1
	1
	AE

	10027
	15
	bloated abdomen during antibiotics
	2
	1
	1
	1
	AE

	10027
	16
	neurological pain in lower legs
	2
	1
	1
	3
	AE

	10027
	17
	Sub mandibular soft adenopathy
	1
	1
	1
	1
	AE

	10028
	1
	sensory relapse
	1
	1
	1
	1
	AE

	10028
	3
	common cold
	1
	1
	1
	1
	AE

	10028
	4
	Mild intermittent Dyslipidemia
	1
	1
	1
	3
	AE

	10028
	5
	weight loss
	1
	1
	1
	1
	AE

	10028
	6
	upper respiratory tract infection
	2
	1
	6
	1
	AE

	10028
	7
	sinusitis
	2
	1
	4
	1
	AE

	10028
	8
	Cough
	2
	1
	4
	1
	AE

	10028
	9
	Worsened tremor in arm
	1
	1
	1
	3
	AE

	10028
	10
	Sinusitis
	1
	1
	1
	1
	AE

	10029
	1
	Asymptomatic UTI
	1
	1
	6
	3
	AE

	10030
	1
	Sensory Relapse
	1
	1
	1
	3
	AE

	10030
	2
	Dyslipidemia
	1
	1
	1
	5
	AE

	10031
	1
	Dyslipidemia
	1
	1
	1
	3
	AE


	Severity

	1
	Mild 

	2
	Moderate

	3
	Severe

	Relationship to study drug

	1
	None

	2
	Unlikely

	3
	Possible

	4
	Probable

	5
	Definite

	6
	Unclassifiable

	Action taken

	1
	None

	2
	IMP temp stopped

	3
	IMP permanently stopped

	4
	Other medication

	5
	Hospitalisation

	6
	Other

	Outcome

	1
	Recovered

	2
	Recovered with sequelae

	3
	Ongoing

	4
	Fatal

	5
	Unknown
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Base_BA

				variable name				variable label

				MSRV_a				MSRV A Ct/GAPDH Ct(dim-less)

				MSRV_b				MSRV M Ct/GAPDH Ct(dim-less)

				HERV_c				TB HE23 Ct/GAPDH Ct(dim-less)

				HERV_d				HERV-W A Ct/GAPDH Ct(dim-less)

				HERV_e				HERV-W M Ct/GAPDH Ct(dim-less)

				HERV_f				TB HE11/13 Ct/GAPDH Ct(dim-less)

				IL8				IL-8 pg/mL

				HERV_W_a				HERV-W/MSRV Gag Flix B cells (d-less)

				HERV_H_b				HERV-H/F Gag Flix B cells (d-less)

				HERV_H_c				HERV-H/F Env (H1) Flix B cells (d-less)

				HERV_H_d				HERV-H/F Env (H3) Flix B cells (d-less)

				HERV_W_e				HERV-H/F Env (W1) Flix B cells (d-less)

				HERV_W_f				HERV-H/F Env (W3) Flix B cells (d-less)

				PROP_B_g				prop of B cells in sample (%)

				PROP_mon_h				prop of monocytes in sample (%)

				HERV_W_i				HERV-W/MSRV Gag Flix monocytes (d-less)

				HERV_H_j				MSRV F Gag Flix monocytes (d-less)

				HERV_H_k				Env (H1) Flix monocytes (d-less)

				HERV_H_l				Env (H3) Flix monocytes (d-less)

				HERV_W_m				Env (W1) Flix monocytes (d-less)

				HERV_W_n				Env (W3) Flix monocytes (d-less)

				HCRP				HCRP ng/mL

				CD163				CD163 ng/mL

				EBV				EBV Copies/microlitre

				. desc B_*

				variable name				variable label

				B_MSRVa				baseline MSRV_a

				B_MSRVb				baseline MSRV_b

				B_HERVc				baseline HERV_c

				B_HERVd				baseline HERV_d

				B_HERVe				baseline HERV_e

				B_HERVf				baseline HERV_f

				B_IL8				baseline IL8

				B_HERVWa				baseline HERV_W_a

				B_HERVHb				baseline HERV_H_b

				B_HERVHc				baseline HERV_H_c

				B_HERVHd				baseline HERV_H_d

				B_HERVWe				baseline HERV_W_e

				B_HERVWf				baseline HERV_W_f

				B_PROPBg				baseline PROP_B_g

				B_PROPmonh				baseline PROP_mon_h

				B_HERVWi				baseline HERV_W_i

				B_HERVHj				baseline HERV_H_j

				B_HERVHk				baseline HERV_H_k

				B_HERVHl				baseline HERV_H_l

				B_HERVWm				baseline HERV_W_m

				B_HERVWn				baseline HERV_W_n

				B_HCRP				baseline HCRP

				B_CD163				baseline CD163

				B_EBV				baseline EBV





Changes

								Summary of changes in mean After - Before

								Variable				N		mean		p50		sd		min		max



								MSRV A Ct/GAPDH Ct(dim-less)				20		-0.01		0		0.06		-0.16		0.1

								MSRV M Ct/GAPDH Ct(dim-less)				20		-0.01		-0.02		0.08		-0.16		0.19

								TB HE23 Ct/GAPDH Ct(dim-less)				20		0		0.01		0.09		-0.15		0.27

								HERV-W A Ct/GAPDH Ct(dim-less)				20		0		0.01		0.07		-0.22		0.1

								HERV-W M Ct/GAPDH Ct(dim-less)				20		0.01		0		0.09		-0.11		0.29

								TB HE11/13 Ct/GAPDH Ct(dim-less)				20		0.01		0		0.04		-0.06		0.08

								IL-8 pg/mL				20		0.82		0.86		2.12		-3.39		5.77

								HERV-W/MSRV Gag Flix B cells (d-less)				18		-0.05		-0.04		0.07		-0.18		0.1

								HERV-H/F Gag Flix B cells (d-less)				17		0.03		0.02		0.13		-0.29		0.31

								HERV-H/F Env (H1) Flix B cells (d-less)				17		0.03		0.02		0.1		-0.17		0.32

								HERV-H/F Env (H3) Flix B cells (d-less)				20		0.05		0.04		0.14		-0.21		0.39

								HERV-H/F Env (W1) Flix B cells (d-less)				20		0		0		0.09		-0.17		0.22

								HERV-H/F Env (W3) Flix B cells (d-less)				20		0.02		-0.02		0.19		-0.17		0.75

								prop of B cells in sample (%)				20		0.46		0.34		1.37		-2.32		3.2

								prop of monocytes in sample (%)				20		-1.98		-1.8		4.31		-10.55		7.58

								HERV-W/MSRV Gag Flix monocytes (d-less)				13		-0.01		0		0.06		-0.19		0.06

								MSRV F Gag Flix monocytes (d-less)				15		0.12		0.05		0.2		-0.07		0.53

								Env (H1) Flix monocytes (d-less)				17		0.03		-0.01		0.09		-0.12		0.24

								Env (H3) Flix monocytes (d-less)				20		0.02		0.05		0.14		-0.2		0.23

								Env (W1) Flix monocytes (d-less)				18		-0.03		-0.03		0.06		-0.16		0.07

								Env (W3) Flix monocytes (d-less)				18		0.04		0.02		0.12		-0.11		0.34

								HCRP ng/mL				20		535.82		85.24		1243.57		-1736.78		3296.94

								CD163 ng/mL				20		18.67		22.44		38.18		-63.71		104.37

								EBV Copies/microlitre				13		-16.3		-1.26		46.02		-164.77		14.34





Changes_P

								Table 3.  Results of statistical tests

																								P-values

																				ITT								PP

																		change in means				change				change in means				change

														mean				one-sample		mixed		in				one-sample		mixed		in

								Variable				N		change				t-test		model		gradient				t-test		model		gradient



				MSRV_a				MSRV A Ct/GAPDH Ct(dim-less)				20		-0.01				0.551		0.364		0.488				0.526		0.547		0.793																																MSRV_a

				MSRV_b				MSRV M Ct/GAPDH Ct(dim-less)				20		-0.01				0.484		0.433		0.691				0.986		0.950		0.704																																MSRV_b

				HERV_c				TB HE23 Ct/GAPDH Ct(dim-less)				20		0				0.835		0.775		0.172				0.533		0.432		0.530																																HERV_c

				HERV_d				HERV-W A Ct/GAPDH Ct(dim-less)				20		0				0.928		0.609		0.802				0.531		0.936		0.464																																HERV_d

				HERV_e				HERV-W M Ct/GAPDH Ct(dim-less)				20		0.01				0.563		0.781		0.621				0.483		0.712		0.283																																HERV_e

				HERV_f				TB HE11/13 Ct/GAPDH Ct(dim-less)				20		0.01				0.408		0.324		0.533				0.691		0.430		0.736																																HERV_f

				IL8				IL-8 pg/mL				20		0.82				0.100		0.470		0.193				0.257		0.446		0.210				ITT and PP: Borderline significant decline in only before and not after periods, but no significant change in gradient																												IL8

				HERV_W_a				HERV-W/MSRV Gag Flix B cells (d-less)				18		-0.05				0.012		0.008		0.438				0.021		0.005		0.606				ITT and PP: Although significant fall in means, decline is negative throughout, and more so in before period (PP only), though no sig gradient change: explains drop																												HERV_W_a

				HERV_H_b				HERV-H/F Gag Flix B cells (d-less)				17		0.03				0.372		0.307		0.012				0.331		0.279		0.154				Only in ITT: sig neg before goes to sig pos after, with sig change																												HERV_H_b

				HERV_H_c				HERV-H/F Env (H1) Flix B cells (d-less)				17		0.03				0.177		0.212		0.197				0.433		0.392		0.278																																HERV_H_c

				HERV_H_d				HERV-H/F Env (H3) Flix B cells (d-less)				20		0.05				0.113		0.203		0.010				0.113		0.231		0.015				ITT and PP: sig neg gradient before changes significantly to sig positie gradient after																												HERV_H_d

				HERV_W_e				HERV-H/F Env (W1) Flix B cells (d-less)				20		0				0.907		0.235		0.008				0.739		0.501		0.023				ITT and PP: sig neg decline before significantly changed to non-sig pos																												HERV_W_e

				HERV_W_f				HERV-H/F Env (W3) Flix B cells (d-less)				20		0.02				0.632		0.627		0.195				0.541		0.476		0.322																																HERV_W_f

				PROP_B_g				prop of B cells in sample (%)				20		0.46				0.148		0.298		0.405				0.185		0.400		0.344																																PROP_B_g

				PROP_mon_h				prop of monocytes in sample (%)				20		-1.98				0.053		0.160		0.072				0.234		0.380		0.321				ITT only: non-sig pos before borderline sig changed to borderline neg																												PROP_mon_h

				HERV_W_i				HERV-W/MSRV Gag Flix monocytes (d-less)				13		-0.01				0.561		0.930		0.552				0.546		0.940		0.902																																HERV_W_i

				HERV_H_j				MSRV F Gag Flix monocytes (d-less)				15		0.12				0.029		0.008		0.054				0.058		0.009		0.101				ITT sig jump, PP too; ITT: nonsig neg -> sig pos, borderline sig change; PP just sig positive after																												HERV_H_j

				HERV_H_k				Env (H1) Flix monocytes (d-less)				17		0.03				0.266		0.642		0.802				0.725		0.855		0.799																																HERV_H_k

				HERV_H_l				Env (H3) Flix monocytes (d-less)				20		0.02				0.522		0.807		0.314				0.523		0.717		0.531																																HERV_H_l

				HERV_W_m				Env (W1) Flix monocytes (d-less)				18		-0.03				0.035		0.005		0.178				0.096		0.018		0.153				 ITT and PP: sig decline before becomes less steep neg, but no sig change.  Before explains drop																												HERV_W_m

				HERV_W_n				Env (W3) Flix monocytes (d-less)				18		0.04				0.158		0.259		0.047				0.118		0.094		0.089				ITT: non-sig decline sig changes to borderline sig increase; similar in PP, but borderline grad change																												HERV_W_n

				HCRP				HCRP ng/mL				20		535.82				0.069		0.040		0.944				0.017		0.012		0.967				ITT and PP: sig jump, similar pos gradients before and after explain the jump; no sig change in grad																												HCRP

				CD163				CD163 ng/mL				20		18.67				0.041		0.220		0.018				0.068		0.241		0.037				In ITT and PP, sig decline changes sig to sig positive																												CD163

				EBV				EBV Copies/microlitre				13		-16.3				0.226		0.616		0.219				0.234		0.645		0.229				In both ITT and PP  there is a non-significant decline over time, both before intervention, and less steeply, after.  Only 13 patients contributed data.																												EBV





SortedChanges

								Table 1 Summary of changes in mean After - Before: sorted by size of change in means





								Variable				N		mean		p50		sd		min		max



								EBV Copies/microlitre				13		-16.3		-1.26		46.02		-164.77		14.34

								prop of monocytes in sample (%)				20		-1.98		-1.8		4.31		-10.55		7.58

								HERV-W/MSRV Gag Flix B cells (d-less)				18		-0.05		-0.04		0.07		-0.18		0.1

								Env (W1) Flix monocytes (d-less)				18		-0.03		-0.03		0.06		-0.16		0.07

								MSRV A Ct/GAPDH Ct(dim-less)				20		-0.01		0		0.06		-0.16		0.1

								MSRV M Ct/GAPDH Ct(dim-less)				20		-0.01		-0.02		0.08		-0.16		0.19

								HERV-W/MSRV Gag Flix monocytes (d-less)				13		-0.01		0		0.06		-0.19		0.06

								TB HE23 Ct/GAPDH Ct(dim-less)				20		0		0.01		0.09		-0.15		0.27

								HERV-W A Ct/GAPDH Ct(dim-less)				20		0		0.01		0.07		-0.22		0.1

								HERV-H/F Env (W1) Flix B cells (d-less)				20		0		0		0.09		-0.17		0.22

								HERV-W M Ct/GAPDH Ct(dim-less)				20		0.01		0		0.09		-0.11		0.29

								TB HE11/13 Ct/GAPDH Ct(dim-less)				20		0.01		0		0.04		-0.06		0.08

								HERV-H/F Env (W3) Flix B cells (d-less)				20		0.02		-0.02		0.19		-0.17		0.75

								Env (H3) Flix monocytes (d-less)				20		0.02		0.05		0.14		-0.2		0.23

								HERV-H/F Gag Flix B cells (d-less)				17		0.03		0.02		0.13		-0.29		0.31

								HERV-H/F Env (H1) Flix B cells (d-less)				17		0.03		0.02		0.1		-0.17		0.32

								Env (H1) Flix monocytes (d-less)				17		0.03		-0.01		0.09		-0.12		0.24

								Env (W3) Flix monocytes (d-less)				18		0.04		0.02		0.12		-0.11		0.34

								HERV-H/F Env (H3) Flix B cells (d-less)				20		0.05		0.04		0.14		-0.21		0.39

								MSRV F Gag Flix monocytes (d-less)				15		0.12		0.05		0.2		-0.07		0.53

								prop of B cells in sample (%)				20		0.46		0.34		1.37		-2.32		3.2

								IL-8 pg/mL				20		0.82		0.86		2.12		-3.39		5.77

								CD163 ng/mL				20		18.67		22.44		38.18		-63.71		104.37

								HCRP ng/mL				20		535.82		85.24		1243.57		-1736.78		3296.94





SummariesBA

										Baselines (ie visit 2 values)														Summaries for the three 'Before' visits														Summaries for the three 'After' visits 





								Variable		N		mean		p50		sd		min		max				N		mean		p50		sd		min		max						mean		p50		sd		min		max



								MSRV A Ct/GAPDH Ct(dim-less)		20		0.94		0.95		0.1		0.77		1.21				20		0.93		0.92		0.07		0.81		1.08				20		0.92		0.92		0.07		0.83		1.08

								MSRV M Ct/GAPDH Ct(dim-less)		20		1.33		1.33		0.06		1.23		1.48				20		1.33		1.34		0.06		1.21		1.43				20		1.32		1.33		0.07		1.21		1.49

								TB HE23 Ct/GAPDH Ct(dim-less)		20		1.27		1.28		0.14		0.89		1.53				20		1.24		1.26		0.13		0.91		1.47				20		1.24		1.28		0.13		0.92		1.57

								HERV-W A Ct/GAPDH Ct(dim-less)		20		1.16		1.16		0.16		0.88		1.47				20		1.18		1.18		0.1		1.07		1.34				20		1.18		1.19		0.09		1.01		1.36

								HERV-W M Ct/GAPDH Ct(dim-less)		20		1.47		1.47		0.21		1.23		2.08				20		1.44		1.49		0.15		1.18		1.61				20		1.45		1.48		0.13		1.25		1.71

								TB HE11/13 Ct/GAPDH Ct(dim-less)		20		1.27		1.27		0.1		1.01		1.43				20		1.28		1.29		0.06		1.09		1.35				20		1.29		1.29		0.06		1.14		1.42

								IL-8 pg/mL		20		28.05		8.71		86.83		4.97		396.77				20		8.52		8.66		2.32		4.49		12.68				20		9.34		9.29		2.86		4.63		17.46

								HERV-W/MSRV Gag Flix B cells (d-less)		13		1.18		1.17		0.11		1		1.35				19		1.19		1.18		0.1		1.02		1.36				18		1.15		1.14		0.06		1.05		1.29

								HERV-H/F Gag Flix B cells (d-less)		12		1.14		1.11		0.1		1.02		1.33				17		1.08		1.06		0.07		1.01		1.32				20		1.12		1.08		0.11		1.01		1.45

								HERV-H/F Env (H1) Flix B cells (d-less)		11		1.12		1.12		0.07		1.01		1.24				18		1.06		1.05		0.05		1.02		1.19				17		1.1		1.1		0.08		1.01		1.33

								HERV-H/F Env (H3) Flix B cells (d-less)		19		1.56		1.55		0.24		1.04		2.08				20		1.47		1.47		0.15		1.12		1.79				20		1.52		1.52		0.16		1.24		1.87

								HERV-H/F Env (W1) Flix B cells (d-less)		18		1.31		1.29		0.13		1.12		1.58				20		1.23		1.22		0.1		1.1		1.42				20		1.23		1.22		0.1		1.08		1.42

								HERV-H/F Env (W3) Flix B cells (d-less)		17		1.25		1.28		0.15		1		1.54				20		1.22		1.22		0.09		1.03		1.37				20		1.24		1.21		0.17		1		1.85

								prop of B cells in sample (%)		19		9.14		7.58		3.8		4.03		18.4				20		8.59		8.53		3.06		3.41		14.7				20		9.05		7.78		3.79		3.87		15.93

								prop of monocytes in sample (%)		19		15.33		12.9		9.2		5.6		41.2				20		18.08		18.12		6.41		5.07		29.07				20		16.09		15		6.23		6.29		27.67

								HERV-W/MSRV Gag Flix monocytes (d-less)		11		1.14		1.13		0.09		1.01		1.29				16		1.16		1.18		0.05		1.05		1.24				15		1.15		1.14		0.07		1.01		1.25

								MSRV F Gag Flix monocytes (d-less)		13		1.16		1.13		0.1		1.03		1.35				17		1.11		1.11		0.05		1.03		1.2				16		1.22		1.17		0.19		1.05		1.66

								Env (H1) Flix monocytes (d-less)		15		1.15		1.12		0.12		1.01		1.35				18		1.12		1.11		0.08		1.01		1.33				17		1.15		1.15		0.06		1.03		1.27

								Env (H3) Flix monocytes (d-less)		19		1.59		1.63		0.18		1.13		1.89				20		1.55		1.52		0.19		1.07		1.9				20		1.57		1.55		0.2		1.17		1.92

								Env (W1) Flix monocytes (d-less)		15		1.15		1.12		0.1		1.01		1.33				19		1.11		1.1		0.07		1.01		1.28				19		1.08		1.06		0.05		1.01		1.18

								Env (W3) Flix monocytes (d-less)		13		1.16		1.14		0.08		1.03		1.29				19		1.12		1.1		0.07		1		1.29				18		1.16		1.14		0.09		1.05		1.41

								HCRP ng/mL		20		1783.83		698.38		2123.79		169.53		6409.72				20		1899.45		1341.67		1769.02		191.25		5544.43				20		2435.27		1472.02		2241.15		188.08		7397.33

								CD163 ng/mL		20		456.67		427.68		154.63		189.41		844.95				20		423.9		411.33		105.36		260.77		733.3				20		442.57		424.3		124.68		268.04		811.49

								EBV Copies/microlitre		16		213.71		0		796.87		0		3198.02				16		23.8		1.03		66.72		0		270.47				15		66.8		3.16		212.74		0		829.63
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