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1. VERSION HISTORY

1.1 Version history of thè SAP
1.1 . r-'H-   ''< "'nfì.i rl'i'

«l! ì !ÌÌ£ " lÌÌ!sÌ£: Ìi   '
1.0 First version 07-Feb-2019

1.2 Version history of thè Protocol

-  '>.c ?'! nBr?L4'®i'if' i'<iw
r ibf inh-K-* . uP!iL Dibl rn Ai ai Willrisliiii  iÉiis  'IS» fil»aÉ

0.0 09-0ct-2017 Current protocol version

1.3 Version history of thè CRF

i li|ll j|tllil |||ii liiip 
l.O 21-Dec-20Ì7 CiuTent CRF veision (paper C F)
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2. INTRODUCTION
Long-term oxidative stress is believed one of thè most im ortaiit factors contributing to thè decline of cognitive
hmction often observable v/ith agi g. O idative stress, due to thè generation of free r dicals resulti g ftom normal
metabolism, is usu lly maint incd at low level by antioxi ant System. However, in some co ditions

o idant/antioxidant bala ce can be pertiu'bed by incieased generation of re ctive oxyge  species and/or decre sed

endoge ous ability to cou teract them [Praticò et al, 2008].
Br in tissue is highly se sitive to oxidative stress because it has a high request foi oxygen imd has a relative wealaiess
of antioxidant systems. Furthen ore, br in also contaiiis high levels of polyunsaturated fatty acid, maldng it more
vul erable to oxidati e i jiiries [Piaticò et al, 2008]. Altered i itochondrial hmctio , thè amyloid    e tides and thè
presence of unbound trace metal ions  epresent thè most i vestigated potential sources of oxidative stress in thè brai 

[Reddliy et al, 2005; M ttson MP, 2004]. De endi g on thè biomolecules attacked by reactive oxygen species,
o idative st ess can  romote peroxidatio  of  rotei , lipid  nd nucleic acids thiis f voring thè onset a d progression
o  cognitive dysfimction du ing aging [Praticò D et  l, 2008],
Diu'ing thè last few years an i creasing interest has beai focused on antioxidants such as c i'otenoids, flavonoids a d

vitamins as potentially useful  gents in thè prevention of t è onset a d  rogression of cogn tive dysfunction [R o et
al., 2013  de Rijl et al, 1997  Descharaps et al, 2001; Engelhart et al, 2002],
I  this regai d, lyco e e, a li id-soluble carotenoid compou d, well represe ted in tomatoes and red fi its, includiiig

wate melon, pink gi'apefruit a d guava, has been proposed as a br in protective agent. In vi ro studies indicated that

lycopene protects agai st neu onal deatli induced by differenl neurotoxic compou ds, including l-metliyl-4-

phenylpyiidinium (MPP i-), methylmercury,  myloid |3, t imethyltin and  -hy i-oxydop mine [Di Matteo et al, 2009;
Yi et al;2013J. Fu then o e, a imai experiments using rat models demoiistrated that lycope e  revents brain injury
caiised by foc l o  glob l ischemia and reperfiision [Fujita et al., 2013] and alleviates cognition dysfunctio  induced
by colchi ne  nd roteiione [Kaur et al, 2011]. A population based foliow-up study demoiistrated that males m thè
highest quartile of semm lycope e conce tratioiis e hibited 59 and 55% lower risks of ischemie stro e wlien
compared with males i  thè lowest quartile [Karppi et al., 2012],
Ast xan hin is a xantho hyll c iote oid nutrient  iown for having potent antio i a t and  nti-inflammatoiy actio s
thanks to moleculai' propeities that precisely positio  it within celi membranes and circulating lipoproteiiis [Kidd,
2011; Lini SY et al. 2016], Astaxa thin has shown a varietyof brain benefits undei expenmental conditions [Kidd,
20U;LimSY et al 2016].
Bacopa raomiiera is   creeping herb extensively investigated for its pharmacological a d ther peutic effecis. Its

ethanol ext act co tains   mixtui-e of triterpenoid saponins designated as bacos des A a d B [Chatteijee et  l, 1963;
Chatteijee et al., 1965], In viti-o studies using B co a Monnieri bave shown that it inliibits free radicai fomiation and

DNA damage in a dose depende t manner [Russo et al;2003]. Promising indicatioiis for use in humans i clude
improv ng cognitio  in thè elderly and m subjects with neurodegener tive dìsorders [Stough C et al, 2013].
Vitamin B12, also calle  cobalamin, is a water-soluble vitamin that has a key role  n thè  ormal fonctioning of thè
brain and  ervous system, a d fo thefomiationofredblood cells [Aise et al; 2008]. Senim levels in thè subcli ical
low-normal  atige (<250 pmol L) are  ssociateci with Alzheime 's disease, v sculai' dementia and P i inson's disease

[Moore et al; 2012] while some evidences suggest that vitamin D12 adn nistration might be uselul in  reservi g
biai  liealth.
Starting from these evide ces it is conceivable that a food supplenient cont in  g bacopa, lyco ene, astaxantin ,
vitami  B12 could be effective in improvi g b ain healtli.
The piirpose of this study is to evaluate if thè mix of these fou  bioactive compo nds, orally admi ìstered for 8
consecutivo weeks, cau be of hel  o  cognitive performance, mood state a   well-being i  a target  o ulation with

o evidence of cognitive dysEiiictions.

The study is conducted in com liaiice with tliis protocol, GCP   d thè ap licable regulatory  equirements.
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3. STUDY OBJECTIVES
The aim of this study is to evaluate thè influence of a mix of four bioactive com ounds - baco a, lycopciie,

astax nthi  and vitaiiiin B12 - on cognitive  erformance, mood st te and well-being in siibjects aged > 60 years with

o evidence of cognitive dysfunction.

3.1 Primary Objectives

The primary objective of thè study is to evaluate thè changes in TMT scores from baselino (V2) to 8 weel s of
treatment (V4), aiialyzed in thè following hiera chical o der; TMT-B, TMT-A and TMT B-A

3.2 Secondary Objectives

Secondary objectives of thts study a e to evaluate changes f om baseli e (V2) to 8 wccks of treatment (V4) in Ve baI
Fluency Test (VFT) score, Mo t eal Cognitive Assessment (MoCA) score, Mini Me ta  St te Examin tioii (MMSE)
score, Rey Auditory VerbaI Learning Test (AVLT), psychological well-being as assessed by General Health
Questiomiaire (GHQ-12), mood States as assessed by thè Profile of Mood Stated (POMS), sexu l satisfaction as
evalu ted by Ihe New Sexual S tisfaction Scale (NSSS).
C anges of metabolic paia eters from baseline (V2) to 4 weeks of treatment (V3)   d &om baseline (V2) to 8 weeks
of treatment (V4) will be also evaluated  s secondaiy objectives (glucose, insu n, HOMA-IR, total choleste ol, L L
cholesterol, EK)L cholesterol, t iglycerides, urie  cid).
Changes of plasma ma kers of oxid tive stress from baseli e (V2) to 4 week  of treatme t (V3) and from baseli e
(V2) to 8  eeks of tre t ent (V4) will be evaluated as secOndaiy objectives (8-iso-Prostaglandin F2alpha, Plasma
malondialdehyde).
Fiii lly, thè safety and toieiability of thè stu y pioduct will be assessed.

4. STUDY METHODS

4.1 Study Design

Thts st dy has been designed as 9 weeks double-blind, randomized, placebo-controlled, pai'allel-arra, su erioiity

study.
The study is co ducted in 1 Itali ii clinica! site and will involve aboiit 80 subjects.

4.2 Treatment Administ atio 

Subjects  ie  andoraly allocated to one of thè following grou s:
Group I. mix of thè fo r bioactive compounds (bacopa, lyco ene, asta anthin and vitamin B12), once a d y

for 8 wee s per os 

Group II: placebo, o ce a day for 8  ee s per os.

The study is do blé blind. Neither thè study staff at clinical sites (E estigators, numes, phamiacist) nor thè siibjec 
are awai'e of thè treat ent assigned.
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4.3 Randomization and Blindiiig

E ch subject for w om written consenl is obtai ed is assigiied a five-digit scree ing code, consisting of thè site
number (i.e. 01) a d a progressive nitmber witlmthe site: for exam le, thè first subject screened is assig ed thè code
01-001, thè second one 01-002 etc.

A  screened subjects receivc thè code irres ective of v hether the  are randomìzed or not. If a subject disco tinues

f om thè st dy at any time, thè code is not re-nsed.

All subjects who sigii thè informed consent a d receive thè screening code are entered into a Subject s Register,
containing thè name a d siuname of thè subjects and thè date tliey  ave signed thè co sent forn .

The randomization list was generated by Latis S.r.l., using thè P OC PLAN of SAS 9.4 fo  Windows (SAS Institute
Ine., Cai , NC, USA). Once eligibility of a subject is established, accordingto Inclusion/Exclusion Ciiteria, thè study
treatment is assig ed through envelopes randomization System: thè site has been provided with sealed envelo es,
numbered in   ogi'essive  umber starting from R-OOl, contai ing thè treatment jdt to be assigned to thè subject. The

I vestigato - o ens thè firsl avail ble envelope i   rogressive order. Inside thè envelo e there is thè Idt numbe  of thè
treatment to be assigned to that subject. Opcned envelo es are signed and dated by thè Investigator a d store  i  thè
I vestig tor s File.
The I vestigator keeps reco d of ali emolied subjects in thè Subject s Enrolment Log: thè subject screenin  number,
thè date of consent, t è treatment assigned to thè subject, if ap licable, or thè re son for not being rando ìzed is
recorded.

The study is designed  s a do ble-blind study and neither t è subject no  thè clinicai site  ersonnel (Investigator,
sub-Investigator, study n rse,  sychologists, pharmacist) Icno  which treatme t is being administered. The identity
of t è neatmeiits caii’t bc revealed except i  an eniergency under thè discretion of thè Investigato .

The Principal Investigato!- receives study treatment idenlific tio  keys as seale  envelo es contai ing thè kit numbe 

and thè con espondhig treatment.

The e velope ca  be opened only in case of an eme gency presenting thè need to disclose thè Identification of thè
study ti'eatment assi ned to thè subject, to establish thè app op iate th rapy. Once thè cod  is broken for   subject,

this subject shall be  ithdi awn fì-om thè study, with thè completion of thè final study evaluation, indic ting thè
specific reason of thè subject withdrawal.
The Study Monito  must be notified immediately by thè Inves igato  of any emergency imblinding; thè date and time,
long With thè reason for thè unblinding, is noted. Treatment codes are not fìrecly available to thè Investigato! or

personnel monitoring thè study until aftei thè study completion a d d tabase lock,

5. STUDY ENDPOINTS

5.1 Primary Endpoints

The  rimary efficacy end oints aie thè changes of TMT scores from baseli e (V2) to 8 weeks of treatment (V4),
a alyzed in thè following hierarchical order: TMT-B, TMT-A and TMT B-A.

Trai! Maldng Test (TM ) is a fì-equentl  use   euro sycholo ical test because of its sensitivity to br in damage. It
explores visu l-conce tual and visual-motor tracking, TMT is administered in  wo pai-ts. Part A is a visual-scanning,

timed task where participants are asked to co nect with line  25 cil-cles numbered from 1 to 25 as quicldy as possible.
The test is temunated after 5  hiutes even if not completed In P rt B paificipants ai-e asked to connect circles

containing numbe s (firom 1 to 13) or letters (fiom A to L) i  a  alte  ate numeiic alphabetical order. The test is
temunated in eveiy case after 10 minutes even if not completed. The TMT B-A sco e calculated as thè differe ce
betwee  TMT-B and TMT-A times is considered a measui-e of cognitive flexibilityrelatìvelymdepe dentofmanual
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dexterity. Should tbe difference TMT-B - TMT-A be negative (i,e. Tìv£T-B < TMT-A), TMT B-A will be
conventio all  set to 0 (zero).

5.2 Secondary Eiidpoints

Seoondary efficacy endpoints of thè study are:
a) changes of V T score from baseline (V2) to 8 weeks of treatment (V4);
b) changes of MoCA score from baseli e (V2) to 8 weeks of treatment (V4);
c) ch nges of MMSE score from baseline (V2) to 8 weeks of treatment (V4);
d) changes of AVLT score baseli e from baseline (V2) to 8 weeks of treatment (V4);
e) ch nges of GHQ-12 score baseline fro  baseline (V2) to 8 weeks of treatment (V4);
f) changes of POMS score from baseline (V2) to 8 weeks of treatment (V4);
g) changes ofNSSS score fro  baseli e (V ) to 8 weeks ofti'eat ent(V4);
li) changes of metabolic  arameters (glucose, insulin, HOMA-IR, total cholesterol, LDL cholesterol, HDL

choleste ol, triglycerides  nd urie acid fi om baseline (V2) to 4 weeks of treatment (V3) and from b seline (V2)
to 8 weeks of treatment (V4);

i) cha ges of circulating levels of 8-iso-Prostagla din F2alph  and malondialdehyde fì'om baseli e  V2) to 4 weel<s
of heatment (V3) and from baseline (V2) to 8 weeks of treatment (V4).

5.3 Exploratory Endpoints

Exploratoiy endpoi ts of this study are:
a) correlation betwee  changes of cognitive scores (TMT, VFT, MoCA, MMSE, AVLT) and changes of blood

ressure a d metabolic pa ameters includiiig indices of oxidative stress;

b) qu  tify thè effect of time in thè change for thè prìmary endpoint.

5.4 Safety End oints

S fety end oints are assessed tliough thè description and analysis of adverse eve ts.

6. P ANNED ANALYSIS

6.1 Interim Analysis

No interim analysis is planned.

6.2 Final Analysis

Effìcaev analvsis

The  rimaiy v ii bles (cha ges of TMT-B, TMT-A  nd TMTB-A scores) will be a alyzed using  ii A COVA model
with thè treatment group (raain effect) a d baseli e as covanates A fixed seque ce multiple test  ill  e perfon ed,
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witli t è following l ier  chic l oider: 1) changes of TM  B, 2) changes of  MT A and 3) changes of TMT B-A
scores.

All t è ot er continuous variables (ch nges of test scores, changes of metabolic  arameters, changes of circnlating
levels of 8- so-Proslaglandin F2alpha and malondi ldehyde) will be analyzed using  n ANCOVA model witli thè
treatment group (mai  effect) and baseline  s cov riates. As additional covari te fo  testing tire homogeneity of thè
egi-essio  coeffìclents thc mteractio  terni of treatment*baseline will be included i  thè model and removed if not

significant.

Categorica! vaidables (ge de , evcntually present cardiovascular ris  factors or pharm cological tre tment) will be
tested by u ing a Clii-Square test oi thè Fisher ex ct test if necessaiy.

Exvlorative analvsìs
o Peai son correl tion will  e used to evaluate correlations between changes of cognitive sco es (TMT scores, VFT,

MoCA, MMSE, AVLT) a d cha ges of blood pressure and metabolic parameters inclucling indices of oxidative
stress. Spearman  onparametric correlation will be also applied whe  one or both of thè v riables are not assumed

to be normally distributed a d inte val (but ai'c  ssumed to be ordinai),
o in order to evaluate and quantify th  effect of time itself (i.e. 8 wee s after thè treatment intake) i  thè change for

thè primaiy end oi t a two-w y analysis of variance (heatmenf time) with tinie  s a repc ted measiue will be
lso implemented.

Safetv anal sis
All adve se events will be duly assessed for identifying any emerge t safety fmding.
Adverse events will be coded using thè Medicai Dictionaiy for RegulaLory Acti ities (Me DRA) dictionary, Version
21.1, to give a  referred temi (PT) and   syst  /o gan class tenn (SOC) for e ch eve t.
The number of AEs, study product-iel ted AE, serious AE, severe AB will be summarized by tre tme t arm. The

iiumber of subjects who experienced at le st one AE and thè number of subjects withdrawn due to AE will  lso be
summaiized.

AEs occuiTed after thè fii-st treatment i take will be considered Tre tment Eme gent A verse Events (TEAEs),
selected and analyzed separately.

For each SOC  nd  refeiTed term, smnmaries will be made with respect to tl e proportìon of subjects haviiig at least

one occunence of that event dunng thè trial and thè total number of events. The incidence of AEs in each treatment

an  will be   ese ted overall, by SOC and p efeired temi, and additio al groupiiig by seventy and relatìonship to
thè trial treatment. The com arisons will be analyzed using chi-square test.

7. SAMP   SIZ  AND STATISTICAL PO ER CONSIDERATION
The primary objective of this study will be assessed using linee priniaiy vaiiables (changes i  TMT-B, TMT-A and
TMT B-A) in a  ierai-chical order. According to thè  Poi ts to consider on multiplicity issues in clmical I ials , issued
by thè Commitlee for P opiietary Me icinal Products (CPMP - 2002), no sample size adjustment for multiplicity is
needed. The study  ill be based on  n estimated sam le size of 68 subjects, with a ratio of l :1 for thè 2 treatment
groups, wliich has bee  c lculated to be adequate to achieve 90% power to detect a large effect size (f=0.40) using
an ANCOVA model with a baseline cov i ale and an a of 0.05 between treatment and cont ol (G power version

3.1.9.2). To consider a possible 15% d opout rate, 80 subjects will be eiirolied.
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8. ANA YSIS POPU A IONS

8.1 Intent"to-Treat Population (ITT)

The study will be  n lyzecl using an Intent-to-Treat (IT ) app oach. All l iidomized subjects receiving at least a
treatment dose and having thè post-randomization efficacy evaluatio  will be i clnded in thè ITT po ulation for
efficacy a alysis.

8.2 Per-Protocol (PP) Population

All subjects without protocol deviations affecting thè primaiy endpoint will be included in thè Per-Protocol (PP)
nalysis. Protocol devi tions  ffecting thè protocol ca  include deviations to thè tre tm  t dos  or  ssessme t

schedule, violations of some inclusion/e clusion criteria, etc.

8.3 Safety Po ulation

All randomized subjects receiving at le st a tre tment dose will be included in thè s fety analysis.

9. GENERAL ISSUES FOR STATISTICAL A ALYSIS

9.1 Definitio Sj Derived Variables and Dat sets

Definitions of indicators a d met ods to derive vanables are desc ibed i  thè releva t sections of this document.

Datasets will be derived from thè database used to record thè infomiation gat ered through thè  aper CRP.

9.1.1 Basclìne Values

The bas line values  re assessed at V2 (7 days afler VI).

9.1.2 DurationofExposure

Bach pailicip nt will att nd 4 visits over a tot l period of a out 9 weeks: an initial screening phase of 7 to 1 days and
the  a treatment ph se of 8 weelcs.

Dmation of thè treatment: 8 weeks in a doublé blind schenie (food s pplement versus placebo).

Unless p emat re interm tion occurs, thè end of thè study will be thè ciosiu'e visit at clinical site.

9.1.3 Met ods for Withdrawals and Missi g Data

The subject may withdraw from thc study at any time without expl nation, without losiiig t è right to fut re medicai
care. Tlie  articipation of t è subject may,  t any moment, be terminated by thè I vesti ato , if considered

appropriate.
Subjects who discontinue from thè study early will complete an e rly termination visit  Visit 4 .
Study treatment must be terminated during thè study for any of thè following reasons:

• Request of thè subject (consent withdrawal);
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• An AE occiirs that, in thè opinion of thè Investigato , makes u safe for thè subjec  to continue in thè

study;
• Investigato -  eems it to be i  thè best interest of thè subject to discontinue;

• Failure to compiy  dequatel  with thè dosing, evaluations, or othe  requi ements of thè study
The Investigato!- must immediately noti y thè CRO (see CRO officer contacts on  age 37) by telephone or fax when
a subject has been discontinued/withdrawn due to an AE.
The reason for thè withdrawal must be well documented in thè CRF,
Withdrawn subjects will not be replaced as already foreseen in tire sa ple size eslimation.
Any deviation from thè  rotocol (to be classified as m jor or minor) will be accepted only in c se of eniergency
and/or after a written agreement with thè S onsor.

9.2 Multicenter Studies Considerations

Not ap licable: thè study is monocenter.

9.3 Multiple Comparisons a d Multi licity

The primary objective of thè study is to evalu te thè changes in TMT sco es f om baseline (V2) to 8 weeks of
treatment  V4). The three scores (TMT-B, TMT-A an  TMT B-A) will be analyzed in   hierarchical o der, and then
no adjustment for multiplicity is iieeded.

9.4 Data Safety Mo itoring Bo i d (DSMB)

Noi applicable.

10. STUDY SUBJECTS

10.1 Disposition of Su jects

The disposition of subject at e cli  isit will be assesse  tlirou li infonnatio   eported on thè C F. T e umber and
perccnt g  of d opouts at e ch visits will be re orted, to ether with t è reaso  for dropout,

10.2 Protocol Devi tions

Pio ocol deviatio s are registered duiing t è course of thè study. Protocol devi tions can be identified i  various

ways;  m-mg onsite monitorin , du ing remote data checldn , during or afte  data entry, thanl s to data checks on

CRFs or automated data checks duiing or af er data enti-y. The imp ci of eac  deviation and thè oppoitu ily to dro 
subj ects following a deviation will be discussed. Blind data review will be perfomied prior to d t base lode, to assess
data complete ess and protocol deviations

Number and type of deviation per each t eatment arm will be assessed and reported.

The following deviations  ill be assessed and repor ed:

Infonned conse t not obtained
Iiiclusion/exclusion critei la not matclied
Visita performed out of wi dow
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Uncorrect assigi  ent of study treatment
Com iiance lower than 80% or higlicr than 120%
Prim ry e dpoints not assessed.

11. EFFICAC Y ANALYSIS

1   A A alysis d lasets

The study will be analyzed using aii Intent-to-T e t (ITT)   proach. All raudomized subjects receiving at least a
treatment dose and having thè post- andomiz tio  efficacy evaluation  ill b  included in thè ITT  opulation for
efficacy a alysis.

All subjects without protocol deviations affecting thè prima y endpoint will be included i  thè Per-Protocol (PP)
a alysis. Protocol deviations affecting thè protocol c n include deviations to thè tre tment dose or assessment

schedule, violations of some inclusion/exclusion criteria, etc.

All randomized subjects receivmg  t least a treatment dose will be included in thè s fety analysis.

11.2 Demographics and Baseline C aracteristics

Demog a hic v iiables i clude age, sex and race. Age will be estimaled as difference between birth d te a d
infonncd conse t date.

Othe  ch racteristics at screening (Visit 1) will be summaiized: Mini Me l l State Exarainatio  (MMSE) and
Geriatrie  e ression  cale (GDS), Medicai and surgical hislory, physical examination, height, weight, bmi (kg/  ),
waist circumfcrc ce a d blood  ressure.

In thè s me  ay, c aracteristics assessed or le-assessed at baseli e will be summarized: physical examin tio ,  eig t,

weight, BMI (kg/m ), w ist circumfe e ce, blood pressure, Trail Makìng Test (TMT), Verbal Fluency Test (VFT);
Montreal Cognitive Assessment (MoCA), MMSE, Rey Auditory Verbal Leaming Test (AVLT), Profile of Mood
States Assess e t (POMS), Ge eral HEALTH Questionnahe (GHQ-12), New Sexu l Satisfactio  Score (NSSS),
Met  olic par mete  (Glucose, Insuh , HOMA-IR, To  l Cholesterol, LDL Cholesteroi; HDL Cholestcrol,
Tiyglicerides, Urie Acid), Biomarkers (8-iso-Prostaglandin F2alpha, Plasma m londialdehyde).

Demogr phic, screening and baseime characteristics will be compai ed between treatme t g oups i  orde  to assess

a y major displaceraent between treatment g oups, T-test will be used for continuous variables (SAS TTEST
rocedure), chi-sq are (SAS FREQ proced e) for categorica  ones.

Demogiaphic and b seline chaiactenstics will be used as covariates in efficacy   alyses.

11.3 Measurements of Treatment Compiiance

The subject compiiance fo  study t eatment penocl is calculated by thè followmg formula;

number of tablets actualìy taken
% compiiance =   ; ,.     ,   ,  X 100

expected number of tablets to be taken

The number of tablets actualìy taken will be calculated as thè dif erence bet een thè  umbe  of t blets liandied o t
to thè subject and thè number of un sed tablets retu ned or declared lost by thè subject.
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The expected mmibc  of tablets to be taken will be calculated iising thè difference (in days) between Visti 3  nd Visit
2 and betwee  Visit 4 an  Visit 3.

A subject that has talce  at le st 80% and  o more than 120% of thè required produci intai e since thè last visit will
be considered com liant,

11.4 Efficacy Analysis

All efficacy aiialyses are aiine  to assess changes between baseline and one or two subsequent time oints [4  ee s

of treatment (V3) and 8 weeks of treatment (V4)]. ANCOVA models will be used to adjust for baselì e v lues.

11.4.1 Priniary Efficacy En points

Th  prim ry variables (changes of TM -B, TMT-A and TMT B-A scores), will be analyzed i  a Iher rchical order.
A  ANCO A model with thè treatme t grou  (main effect) a d baseline vai e of each score as a covaiiates w ll be
used, ANCOVA will be pe fonned using SAS GLM proced re with tr atment and baseline v lues as factors.

ANCOVA assumptions will be checked, Nomi lity ass mptio  will be tested using Shapiro-Wilks  test, and
homogeneity of varia ces across treatment gi'ou s will be tested using Levene s test. As additionaì covariate for

testing thè homogeneity of there ression coefficie ts, tlie inte -action term of treatment hasdim will be included in
thè model and removed if not signifìc nt, If ANCOVA assum tions  i'e violateci, Kmskal-Wallis test will be used.

The  ialys s i  a liieim-cliic l o dei- iinpìies th t thè st tistica! signif canee of ch nges in TMT-B will be frst  ssesse ,

followed by thè assessme t of thè statistica! significa ce of changes i  TMT-A an  thè statistica! sigmficance of
changes in TMT B-A will be assessed as thè last one.

11.4.2 Sccoadary Efficacy E d oints

All conti uoiis variables (changes of test scores, changes of metabolic parameters, changes of circulatiiig levels of

8-iso-Prostaglan in F2al ha and maloii ialdehyde) will be sndyz&ù by using an ANCOVA model with tlie treatment
g oup (main effect)  nd baselìne as cova iates.  NCOVA will be perfbrmed using SAS GLM procedure with
ti-eatment  nd baselìne values as factors.

a) changes of VFT score from baseline (V2) to 8 weeks of ti*e tment (V4);
Verb l Fliiency Test (VFT) is a shoit test of verbal functioning. Paiticipants are gìven 1 min to  roduce as many
imique words as possible within a semantìc category (category fiuency) or st rtiiig with a given lette  (letter
flue cy). The p rticipant's score in each tas  is thè niimbe  of iinique con ect words.

b) ch nges of MoCA score from baselìne (V2) to 8  eeks of t eatme t (V4);
Montreal Cognitive A se sme t (MoCA) evaluaies a b oader array of cognitive domains (e.g,,
atte tion/execLitive functioning, visuospati l abilities and language) and it has been demonst ated to  e able to
detect cog itive impaiiment with scores ra ging fro  0 to 30.

c) cha ges ofMMSE score from baseline (V2) to 8 weeks of treatment (V4);

CONFIDENTIAL P ge 15 of 28



L tis Srl Vers No. 03,05/02/18
(Ref, SOP No 16)

Statistica  Aiialysis Pian
Versionno 1.0 - 07-Fe -2019

Protocol Code ME1F/17/BAC-COG/001
EudraCT numbei NA

Mini Mentili State Examination (MMSE) is a wìdely used screening tool for cog itive impairment  nd covers
five areas of cognitive functìo  includi g oi ientation, altention, calcnlus, recali and langu ge with scores rangìng

from 0 to 30.

) changes of AVLT scoie b seli e from   seime (V2) to 8 weeks of tre tment (V );
ReyAuditory Vefbal Le rnìng Test (AVLT)ìs2ì iieuropsychological assessment desi ned to evaluate thè nature
and severity of inemory dysf nction and to tracie changes m meinory function. The examiner reads alou  a list
of 15 words at thè rate of one per second. The paiticipant is then asked to repeat all words ftom thè list that she/he
cali remember. Th s procedure is can ed out a total of five times. After a 15-mimite delay, thè p iticipant is ag in
asked to recali as ma y words  s possible from thè first list. The partioi ant is tlie  requeste  to read a list of
wo ds a d as ed to indicate whether e ch wo d was from thè first list. The score for each trial is thè number of
wo ds conectly recollected.

e) chan es of GHQ-12 score b seline from baseline (V2) to 8  ee s of treatment (V4);
General Health Questionnaire (GHQ-12) is a relev nt instniment for measuring  sychological well-being. It
has bee  extensively ev luatcd i  tem s of validity and reliability as a one  imension i indic tor of thè severity
of psychological morbidity, and it has already been valid ted for Italy.

f) changes ofPOMS scoie from baseline (V2) to 8 weeks of treatment (V4);
Profi e of Mood Stat d (POMS) is a widely used tool i   ssessing mood States that has already been validated
for Italy. Highei scores reflect mood decrements, except for thè vigor subscale, where liigher scores reflect

improved mood. Taldng into consi eration thè two com oiients cha cteristic of thè POMS th t measure negative

affect and positive affect, respectively, thè data collecte  with thè questionnai e will he an lyzed both as global
score and by sepaiately considering a Positive Affect Scale (PAS-POMS, 48  tems, score ranging from 0 to 192)
and   Negative Affect Sc le (NAS-POMS, 10 items, score ranging from 0 to 40).

g) changes of NSSS sco e fro  baseline (V2) to 8 weeks of treatment (V4);
N w SexualSatisfaction Scale (NSSS) is a 20 item, multidimensional, composite measure of sexual satisfaction
based on a five-dimension, conceptual model that emphasized thè im ortance of multiple doraains of sexual

beh vior including sexual sensations, sexual  wareness and focus, sexual e change, emotional closeness, and

sexual  ctivity.

h) changes of metabolic   ramete s fiom b seline (V2) to   wee s of treatment (V3) and from baseline (V2) to 8
w eeks of freatment (V4);
Metabolic profilo will be evaluated by thè  ollowing variables:
1. glucose (normal  ange 60-100  g/dL)
2. msulm (no mal range 2,7-10,4 mcUI/ L)
3. HOMA-IR (derived from glucosc and insulin, noi al  anges not a plicable)
4. total cholesteiol (normal range 15 -200 mg/clL)
5. LDL cholesterol (normal range 40-130 mg dL)
6. HDL cholesterol (normal  ange 35-90 mg dL)
7. triglycerides (normal range 60-170 mg dL)
8. m e acid (nor al range 3.5-7.0 mg/dL).

1) changes of circulating levels of oxidative stress bioma kers from baseline (V2) to 4 weeks of freatment (V3) and
from baseime (V2) to 8 weeks of treatment (V4).
Oxidative stres  will be evaluated by measuring circulating levels of 2 solublc bioniai ers:
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A, 8-iso-Prostaglandin F2alpha (no predefmed noim l rango)
B. Plasm  malondialde yde (no  redefmed noimal range)

j) changes of oiiculating levels of systolic and diastolic blood  ressure f om baseline (V2) to 4 weeks of treatment
(V3) and from baseline (V2) to 8 weeks of t eatment (V4).

Clinic systolic and diastolic bloodpressure levels will bc  ecorded in thè morning, using a validate  oscillometric
device with appiopriately sized cuffs on thè non-dominant up er arm after 5 min resting in a seated position; thè
first blood  iessure measmement will be discaifted and thè subsequent three consecutive blood pressure readings,
taken  t 3-min inteiwals, will be reco ded. The average of these lattei  measures  ill be considered for statistica 

analysis. [O'B ien et  l., 2005].

11.4.3 Explorative analysis

Pearson correl tion will be used to evaluate corrcl tions between changes of cognitive sco es (TMT sco es, VFT,
MoCA, MMSE, AVLT) and changes of blood pressure and metabolic pa ameters including indices of oxidative
stress. Spearman nonpai’ametric con-elation will be also applied when one or botli of t è variables are not assumed
to be nonnally distributed and interval (but are assumed to be ordinai), Pearson correlation coefficients, S earman
nonparametric con’elation an  related plots will be obt ined using SAS COR   iocedui’e.
in order to evaluate and qu ntify tlie effect of time itself (i.e. 8  eels after thè treatment intake) in thè change for
thè primary endpoint a t o-way analysis of variance (treatnient*time) with time as   repealcd measure will be
also implemented. Two-way ANOVA will be perfonne  usi g SAS GLM procedure and SAS MIXED procedure.

11.5 Summary of Efficacy Analyses

End oint Anal sis Popula ions

Changes of TMT sco es fì’om baseliiie (V2) to 8 weeks of NCOVA will be used to assess ITT
treatment  V4) t eatment effect. PP

Changes of VFT score from baseline (V2) to 8 weeks of ANCOVA will  e used to assess ITT
treatment (V4) tre tment effect.

Changes of MoCA score fi’om baseii e (V2) to 8 wee s of A COVA will be used to assess ITT
treatment (V4) tre tment effect.

Changes of MMSE score ft’om baseh e (V2) to 8 wee s of ANCOVA will be u ed to assess ITT
tre tment (V4) treatment effect.

Changes of AVLT score baseli e from b seline (V2) to 8 ANCOVA will be used to assess ITT
weeks of treatment (V4) treatment effect.

Changes of GHQ-12 score baseline  rom baseline (V2) to 8 ANCOVA wiU be used to assess I T
weeks of tre tment (V4) t eatment effect.
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Changes of POMS score f om baseline (V2) to 8 weel s o 
fteatment (V4)

ANCOVA will be used to assess
treatment e fect.

ITT

Ch nges ofNSSS score ftom b seline (V2) to 8 weeks of
treatme t (V4)

ANCOVA will be used to assess
treatment effect.

ITT

Changes of melabolic paramete s (glucose, insulin, HOMA-
IR, total cholesterol, LDL choleste ol, HDL c oleste ol,
triglycerides and mie acid) from baseline (V2) to 4 weeks
of ti eatment (V3) and from baseline (V2  to 8 weeks of
treatment  V )

ANCOVA will be u ed to assess
tre t ent effect.

ITT

Changes of circulating levels of 8-iso-Prostaglandin
F2alp   a d plasma malondi ldeliyde ftom b seline (V2) to
4 weeks of ti'e tme t (V3) and from baseline (V2) to 8
weelcs of treatment (V4)

ANCOVA will be used to assess
treatment effect.

I T

Ch nges of systolic and diastolic blood pressine from
baseline (V2) to 4 weeks of treatment (V3) and from
baseline (V2) to 8 weeks of tre tment (V4)

ANCOVA will be used to assess
treatment effect.

ITT

12. S AFET Y EVALUATION
12,1 Extent of Ex osi 'e

For e ch. s bject, thè exte t of ex os re will be  ssessed as thè mimber of d ys oii tre tme t:

Exte t of exposui e == (Last day of ti eatment - Fimt d y of treatment) + 1

The miniber of tre tment doses taken will be cstimated  s thè differeiice between thè number of tablets handled out
to thè subject an  thè numbe  of unused tablets retumed or decl rcd lost by thè subject.

Mean number of trea ment doses per day will be estiraated as'
Number of doses taken

Extent of exposure

12.2 Adverse Events

Adverse events will be coded using thè Medicai Dictionaiy for Regulatory Activities (MedDRA) dictioiiary, Version
21.1, to give a preferred tei m (PT) and a syste /organ class te m (SOC) fo  each event.
The number of subjects who experìenced at le st one AE and thè number of subjects withdiawn due to AE will be
siunmarized.

The number of AEs, study  ioduct-related AE, serious AE, severe AE wUl  e s mmarize  by treatment ann.

AEs occuiTed afte  thè fnst tie tment intake will be considered Treatment Emerge t Advers  Events (l EAEs) and
analyzed separately.
Ad erse eve ts will be summarized fo  each SOC and  refeired term, including thè number of subjects h ving at
least one occuixence of each event.
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The i cide ce of AEs in eac  treatment ai-m will be presented over ll, by SOC and preferred term, and addition l
grouping by scverlty and relatioiiship to thè trial  reatment.
The compai'isons will be a alyzed usi g cl i-squai'e test,

12.3 Other safety end oints

Not   plic ble.

13. DEVIATIONS  ROM THE PROTOCOL SPECIFIED ANALYSIS

14. LIST AND SAMPLES OF TABLES, FIGURES AND GRAPHS
Table 14.1. S bject disposìtion

Table 14.2. Dropoiit suhjects

Table 14.3. Protocol Deviation

14.1 Demogra hic data and clinical chai acteristics

Table 14.1.1. Demographic and baseìine char cteristics

Table 1412 Details about thè dìsease ai screening

Table 141 3. Compliance withproduci adminìsiratìo 

Table 14.1.4 Me icai wgìcal and medicai history

Table 14.1.5. Physical examination

Table 141.6. Vitalsigns

T ble 14 1 7. Concomitant medicatio s

Table 141 3. Blood te ts

14.2 Efficacy data

14.2.1 Primary end oint

Table 14 2 1.1. Changes ofTMTscoresfrom b s line to eighiweek  of tre tment (ITT popidatwn)

Table 14.2.1 2 Changes ofTMT scoresfrom baseli   to eighiweek  of t eatme t (PP population)

Figu e 14.2.1.1. Mean TMTB  co e hetween b seline and eìght weeks of t eatment (ITT populatio )

Figure 14.2.1.2. Mean Tl TTA score b tw e  baseline andeight weeks of t eatment (ITT population)

Figure 14.2.1.3. Me   TMTB-A  cor  between baseline and eight weeks of treatment (ITT populatio )

Figure 14.2.1.4. Mean TMT B  core between ba eline and eight weeks of treatment (PP population)

Fig re 14.2.1.5  ean TMT A score between baseline and eight week  of treatm  t (PP pop lation)

Fig re 14.2.1.6. Mean TMT B-A score between baseline   d eìght weeks of treatme t (PP popul tion)

None
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14.2.2 Secondary endpoints

Table 14.2.2.1. Changes of VFFscorefrom baseime to  ightweeks of t eatment

Table 14 2 2.2 Changes of MoCA score f om baseline to  ight weeks of treatment

Table 14 2 2 3 Ch nges of MMSE  co e from baselìne to eight w eks of t eatme t

Table 14 2 2 4 Changes ofAVLT scor  from baseline to eight weeks of t eatment

Table 14.2.2 5 Changes of GHQ-12 score from baseline to eight weeks of treatment

Table 14.2.2.6. Cha g   ofPOMS score from baseli e t  eight weel s of treatment

Table 14.2.2.7 Changes ofNSSS score from baselìne to eight weeks of t eatment

Table 14.2.2.8 Changes ofglucose blood Uvei from baseline tofour and eight weeks of treatment

Table 14 2.2.9 Changes of i sulin blood lev l from baselì e to fo   and eight week  of treatment

Table 14 2.2.10 Changes ofHOMA-IR blood level from baseline to fonr and eight weeks of treatme t

Table 14.2.2.11 Cha ge  of Total cholesterol blood  vei from baseime to fonr a d eight  eeks of treatment

Table 14.2.2.12 Chang s ofLDL cholesterol blood level from baseli e tofour a d eight week  of tre tment

Table 14.2.2.13 Changes ofHDL cholesterol blood level from baselìne to fo r and eightweek  of treatme t

Table 14.2.2.14 Ch nges of Iriglycerid s blood level from ba eline to four and eightweeks of treatment

Table 14.2.2.15 Changes of   ie acid blood le el from b  eìine tofo   and eight weeh of treatment

Table 14.2.2.16 Chang s of 8-iso-P ostaglandìn F2~Alpba blood Uvei from ba elìne to four and eight we ks of tre tment

Table 14 2.2 17 Change  ofmalo dialdehyd  blood level from baseline to four and eight week  of t eatment

Table 14 2 2.18 Changes of  y tolic blood pr .s.s re from baseline to fou    d eight weeks of Ueatm  t

Table 14 2.2.19 Changes of diasfolic blood pre sure from ba  im  to four and eight wee s of treatment

Fig re 14.2.2.1 Mea  VFTscore belw e  baseline a d eight week  of Featment

Figur  14.2.2.2 M an MoCA  core between ba eli e a d eight we ks of tre tme t

Figure 14.2.2.3 Mean MMSE  core betwe n baseìine and eight week  of treatment

Fig re 14.2.2 4 Mean AVLT  core between baseline and eight weeks of tr atm  t

Figure 14.2.2.5 Mean GHQ-12 sco   belween baseime a d eight week  of treatment

Fig re 14.2.2.6. Mean POlrIS score betwee  baseìine and eight weeks of t eatme t

Figu e 14 2.2.7 Mean NSSS  core betiveen baseìi e and eight week  of treat ent

Figure 14.2.2.8 Mean ghieose blood level belween baseline and eightweeks of t  atme t

Fig re 14 2.2.9 Mean ins lin blood level betwee  baselì e and eight week  of t eatment

Figure 14.2.2.10 Mean HOMA-IR blood level between b  eli e and eight week  of treatm nt

Figu e 14.2 2 11 Mean Total chole terol blood level between baselì   and eight weeks of treatment

Figure 14.2 2.12 Me n LDL choleste ol blood level belwee  baseìine and eight weeks of t eatment

Figure 14.2 2.13 Mea  HDL cholesterol blood level between ba eime and eight weeks of treatment

ig re 14.2 2.14 Mean I iglycerid   blood level behveen baselìne and eightweek  of treatme t

Figu e 14.2.2.15 Me    rie acid blood level between baseìine and eighi weeks of t eatment

Figure 14.2.2.16 Mean 8-iso-Pro taglandi  F2-Alpha blood level belwee  baseìine and eight we ks of tr  tment
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Figure 14.2.2.17 Mean malo chaldehyde bloodlevel between baseline andeight weeks of treatment

Fig re 14.2.2.18 Mean systolic blood p es u e between baseline a   eigbt weeks of treatment

Fig  e 14.2.2.19 Me n  iastolic blood pressu e betv.>een baseli e  ndeight wee  of t e tment

14.2.3 E  loratory an lysis

ig re 14.2.3.1 to Figu e 14.2.3.60 Correlation analysisplots with Pea son cor elation coe fìcìents orSpearman

nonpor am etric correlation

14.3 Safety data

able 14.3.1 Analysis of adver e event  ob e ved

Table 14 3.2. Display of adverse events ob ei'ved

able 14 3 3. Listing of deaths, other serio s and  ig ificant a ve se event 

Table 14.3 4. Ab ormal laborato y valve listing (each siibjects)

Table 14.3 5. Cli ically  igmfi a t abnoimalities afterphysical examination

14.4 Sam le tables

Ta les reporting statistica  analysis will be issued as botb PDF and RTF file. Mo   sam les  i'e reported i  tlie
ollowing sections.
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14.4.1 S mple sximmary t   
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14.4.2 Sample table for efficacy analysis - coiitinuous variables
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14.4.3 Sampie l ble for efficacy analysis ~ discrete variables
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14.4.4 Sample ta le for adverse events analysis
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14.4.5 Sai  le la le for adverse evenis display
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16. APPEN ICES

16.1 S mple Listing

3[onr. i I  . teiiaiiiiì. Imlu ttiu Irlm SrL l'a.' j 1 o£ »
Srotacol HElf/I  aRC-Ca3 ni

Ustlirijr hH  . x.x
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VSfiSl X Vijtl H '   t X

ASI . VA  1 V S 2 VAR I V K 4 VAR ] VA», 2 VAB 2 VAR 5 \ifiR J- VAR ! VAR ? V R S VfiR  WiK 5.

ARII KX KX X XX.X KK nx 4X KX. X li X>I XX KX.K -KX lA
H XX XX £X,K XK HX XX K .X -KX.\ r. li £<X -HX.K
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XX xy XX XX.X X) 'HA HX .«x«x XX.li X XX KK XX li -XK. i
XXxxx-exx xr XX XX yx-x XX X KK XKrK -KX- t X K X KzX -' X. 
XX«xx-xz« H x X XX HX XX rx..x -X.K XX K y, X..X '«X. f
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16.  List aiid sain les of Subject Data Listings

16.2.1 Disco tinued subjects

16.2.  Protocol deviatioiis

16.2.3 Subjects exclude  from thè effìcacy analysis

16.2.4 Demogiupliic  ata

16.2.5 Compliance and/or Drug Concentration Data (if available)

16.2.6 Individuai Effìcacy Responso data

16.2.7 Adverse event listings (each subject)

16.2.8 Listing of individuai laboiatoi  measurements by subject, when required by regulatoiy  uthorities
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