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A B S T R A C T

Background

Souvenaid is a dietary supplement with a patented composition (Fortasyn Connect™)which is intended to be used by people with
Alzheimer's disease (AD). It has been designed to support the formation and function of synapses in the brain, which are thought to be
strongly correlated with cognitive function. If eJective, it might improve symptoms of Alzheimer's disease and also prevent the progression
from prodromal Alzheimer's disease to dementia. We sought in this review to examine the evidence for this proposition.

Objectives

To assess the eJects of Souvenaid on incidence of dementia, cognition, functional performance, and safety in people with Alzheimer's
disease.

Search methods

We searched ALOIS, i.e. the specialised register of the Cochrane Dementia and Cognitive Improvement Group, MEDLINE (Ovid SP), Embase
(Ovid SP), PsycINFO (Ovid SP), Web of Science (ISI Web of Science), Cinahl (EBSCOhost), Lilacs (BIREME), and clinical trials registries up to
24 June 2020. We also reviewed citations of reference lists of landmark papers, reviews, and included studies for additional studies and
assessed their suitability for inclusion in the review.

Selection criteria

We included randomised, placebo-controlled trials which evaluated Souvenaid in people diagnosed with mild cognitive impairment (MCI)
due to AD (also termed prodromal AD) or with dementia due to AD, and with a treatment duration of at least 16 weeks.

Data collection and analysis

Our primary outcome measures were incidence of dementia, global and specific cognitive function, functional performance, combined
cognitive-functional outcomes and adverse events. We selected studies, extracted data, assessed the quality of trials and intended to
conduct meta-analyses according to the Cochrane Handbook for Systematic Reviews of Interventions. We rated the quality of the evidence
using the GRADE approach. We present all outcomes grouped by stage of AD.

Main results

We included three randomised, placebo-controlled trials investigating Souvenaid in 1097 community-dwelling participants with
Alzheimer's disease. One study each included participants with prodromal AD, mild AD dementia and mild-to-moderate AD dementia. We
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rated the risks of bias of all trials as low. One study (in prodromal AD) was funded by European grants. The other two studies were funded
by the manufacturer of Souvenaid.

One trial investigated the incidence of dementia in people with prodromal AD at baseline, and found little to no diJerence between
the Souvenaid group and the placebo group aLer 24 months (RR 1.09, 95% CI 0.82 to 1.43; 1 trial, 311 participants; moderate quality of
evidence).

In prodromal AD, and in mild and mild-to-moderate Alzheimer's disease dementia, Souvenaid probably results in little or no diJerence in
global or specific cognitive functions (moderate quality of evidence). Everyday function, or the ability to perform activities of daily living,
were measured in mild and mild-to-moderate AD dementia. Neither study found evidence of a diJerence between the groups aLer 24 weeks
of treatment (moderate quality of evidence). Two studies investigated combined cognitive-functional outcomes with the Clinical Dementia
Rating Sum of Boxes and observed conflicting results. Souvenaid probably results in slight improvement, which is below estimates of
meaningful change, in participants with prodromal Alzheimer's disease aLer 24 months (moderate quality of evidence), but probably has
little to no eJect in mild-to-moderate Alzheimer's disease dementia aLer 24 weeks (moderate quality of evidence).

Adverse eJects observed were low in all trials, and the available data were insuJicient to determine any connection with Souvenaid.

Authors' conclusions

Two years of treatment with Souvenaid probably does not reduce the risk of progression to dementia in people with prodromal AD. There
is no convincing evidence that Souvenaid aJects other outcomes important to people with AD in the prodromal stage or mild-to-moderate
stages of dementia. Conflicting evidence on combined cognitive-functional outcomes in prodromal AD and mild AD dementia warrants
further investigation. Adverse eJects of Souvenaid seem to be uncommon, but the evidence synthesised in this review does not permit
us to make a definitive statement on the long-term tolerability of Souvenaid. The eJects of Souvenaid in more severe AD dementia or in
people with AD at risk of nutritional deficiencies remain unclear.

P L A I N   L A N G U A G E   S U M M A R Y

The dietary supplement Souvenaid for preventing dementia or delaying cognitive decline in people with Alzheimer's disease

Review question

We investigated whether people with mild cognitive impairment (MCI) due to Alzheimer's disease (AD) can reduce their risk of developing
dementia with a patented dietary supplement called Souvenaid. We also investigated the eJect of Souvenaid on memory or other thinking
skills, ability to carry out daily activities, and side eJects in people with MCI or any stage of dementia due to AD.

Background

Alzheimer's disease is a brain disease. It is the commonest cause of dementia among older people. A person is said to have dementia
when there has been a decline in their memory and thinking skills which is severe enough to stop them being fully independent in all their
daily activities. Because AD develops slowly, it is also possible to pick up symptoms before dementia is fully developed. This pre-dementia
stage, when people with AD have a detectable decline in memory and thinking skills but are still able to manage their usual activities
independently, is known as mild cognitive impairment due to AD, or 'prodromal' AD.

Souvenaid is a patented mix of vitamins and minerals (Fortasyn Connect™) which was designed to improve brain function in AD. It is a drink
which is to be taken once a day. It is intended to be consumed under medical supervision, in addition to the usual diet.

Search for evidence

We systematically searched for randomised controlled trials (RCTs) which were published up to June 2020 and which compared treatment
with Souvenaid for at least 16 weeks with treatment with a dummy supplement (a placebo). For the comparison to be fair, it had to be
decided randomly whether each participant was given Souvenaid or the placebo.

Key results

We found three RCTs with a total of 1097 participants to include in the review. Two of the trials investigated Souvenaid in people with
dementia over a treatment period of 24 weeks. One of these included 527 participants with mild-to-moderate dementia due to AD and
the other included 259 participants with mild dementia due to AD. The third trial investigated the use of Souvenaid for two years in 311
people with prodromal AD.

We considered all of the trials to be well-designed, but because of diJerences between them in the severity of the participants' symptoms
and in the way the researchers measured their results, we were not able to combine the data numerically from the single trials. All the
results we report are therefore based on single trials, which leads us to have only moderate confidence in the findings of this review. This
means that results could be changed by further research.
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We found that people with prodromal AD who took Souvenaid daily for two years were probably no more or less likely than those taking
placebo to develop dementia.

Souvenaid probably had little or no eJect on measures of memory or other thinking skills in people with prodromal AD (aLer two years of
treatment) or with mild or mild-to-moderate dementia due to AD (aLer 24 weeks of treatment). It also probably had little or no eJect on
the ability of people with mild or mild-to-moderate dementia due to AD to manage everyday activities (again aLer 24 weeks).

Two studies used an outcome scale which combined memory and thinking skills with practical skills (described as a combined cognitive-
functional outcome). There was probably a small benefit of Souvenaid on this outcome among people with prodromal AD who took
Souvenaid for two years. However, there was probably little or no eJect of Souvenaid on this outcome among people with mild-to-
moderate AD dementia who took it for 24 weeks.

There were only a few adverse events reported in the trials, and it was not possible to know whether any of them were side eJects of
Souvenaid.

Study funding sources

Two studies were funded by the manufacturer of Souvenaid. The third study (in prodromal AD) was funded by European grants.

Souvenaid for Alzheimer's disease (Review)
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings 1.   Souvenaid compared to placebo for MCI/prodromal AD

Souvenaid compared to placebo for MCI

Patient or population: People with MCI/prodromal AD
Setting: community
Intervention: Souvenaid
Comparison: placebo

Anticipated absolute effects* (95% CI)Outcomes

Risk with placebo Risk difference with Sou-
venaid

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Study populationIncidence of dementia
Follow-up: 24 months

373 per 1000 34 more per 1000
(67 fewer to 161 more)

RR 1.09
(0.82 to 1.43)

311a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably re-
sults in little to no differ-
ence in incidence of de-
mentia

Cognition (global cognitive
function)

Assessed with:

NTB total composite z-score
(16 components)
Follow-up: 24 months

Single study reported no significant difference be-
tween Souvenaid and placebo when missing data
were considered in a modified ITT analysis (LME: MD
0.10, 95% CI −0.04 to 0.24), or based on available-case

analysis (MD 0.08, 95% CI −0.04 to 0.20)c

- 311a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably re-
sults in little to no differ-
ence in cognition

Memory (specific cognitive
function)

Assessed with:

NTB memory domain z-
score (3 components)
Follow-up: 24 months

Single study reported no significant difference be-
tween Souvenaid and placebo when missing data
were considered in a modified ITT analysis (LME: MD
0.14, 95% CI −0.03 to 0.30), or based on available-case

analysis (MD 0.13, 95% CI −0.01 to 0.27)c

- 311a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably re-
sults in little to no differ-
ence in memory

Executive function (specific
cognitive function)
Assessed with: NTB execu-
tive function domain z-score
(4 components)
Follow-up: 24 months

Single study reported no significant difference be-
tween Souvenaid and placebo when missing da-
ta were considered in a modified ITT analysis (LME:
MD −0.04, 95% CI −0.18 to 0.10), or based on avail-

able-case analysis (MD −0.11, 95% CI −0.22 to 0.01)c

- 311a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably re-
sults in little to no differ-
ence in executive func-
tion
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Functional outcome (e.g.
activities of daily living)

Assessed with: No study
measured this outcome

- - ( 0 studies) - -

Combined cognitive-func-
tional outcome

Assessed with: CDR-SoB

Follow-up: 24 months

Single study reported a significant difference between
Souvenaid and placebo when missing data were con-
sidered in a modified ITT analysis (LME: MD −0.60, 95%
CI −1.01 to −0.19), or based on available-case analysis
(MD −0.56, 95% CI −0.95 to −0.17)

- 311a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
A lower score is better.
Souvenaid probably re-
sults in a slight improve-
ment in a combined
measure of cognition
and function. This differ-
ence is below estimates
of meaningful changes

Any adverse event

Follow-up: 24 months

879 per 1000 870 per 1000

(800 to 949)

RR 0.99 (0.91 to
1.08)

309 (1 RCT) ⊕⊕⊕⊝

MODERATEb
Souvenaid probably re-
sults in little to no dif-
ference in any adverse
events

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
CI: Confidence interval; RR: Risk ratio; ITT: Intention to treat; LME: Linear mixed effects model; MD: Mean difference; NTB: Neuropsychological Test Battery; CDR-SoB: Clini-
cal Dementia Rating Scale Sum of Boxes

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

aNumber given is number of participants randomised. Number of participants in each analysis varied with method of handling missing participant data.
bDowngraded for imprecision. Broad 95% CI.
cZ-score.
 
 

Summary of findings 2.   Souvenaid compared to placebo for mild Alzheimer's disease dementia

Souvenaid compared to placebo for mild Alzheimer's disease

Patient or population: People with mild Alzheimer's disease
Setting: community
Intervention: Souvenaid
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Comparison: placebo

Anticipated absolute effects* (95% CI)Outcomes

Risk with placebo Risk with Souvenaid

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Cognition (global cogni-
tive function)

assessed with: NTB to-
tal composite z-score (12
components)

Follow-up: 24 weeks

Single study observed significant or no signif-
icant differences depending on the statistical
model used, based on available-case analysis
(MD 0.08, 95% CI 0.00 to 0.17), or when missing
data were considered in mITT analysis (MMRM P
= 0.035), or mITT with another statistical model

(24-week trajectory P = 0.053)a

- 259b

(1 RCT)

⊕⊕⊕⊝

MODERATEc
It is not clear how large a dif-
ference on this scale would be
clinically important. Whether
or not there was a statistically
significant difference between
groups (P < 0.05) in cognition
depended on the method used
to handle missing data and/or
the statistical test used

Memory (specific cogni-
tive function)

Assessed with: NTB mem-
ory function domain z-
score (5 components)

Follow-up: 24 weeks

Single study observed significant or no signif-
icant differences depending on the statistical
model used based on available-case analysis (MD
0.09, 95% CI −0.03 to 0.21), or when missing da-
ta were considered in a mITT analysis (MMRM P =
0.09), or mITT with another statistical model (24-

week trajectory P = 0.023)a

- 259b

(1 RCT)

⊕⊕⊕⊝

MODERATEc
It is not clear how large a dif-
ference on this scale would be
clinically important. Whether or
not there was a statistically sig-
nificant difference in memory
between groups (P < 0.05) de-
pended on the method used to
handle missing data and/or the
statistical test used

Executive function (specif-
ic cognitive function)

Assessed with: NTB exec-
utive function domain z-
score (5 components)

Follow-up: 24 weeks

Single study reported no significant difference
between Souvenaid and placebo based on avail-
able-case analysis (MD 0.04, 95% CI −0.05 to
0.13), or when missing data were considered with
MMRM (P = 0.39), or with another statistical mod-

el (24-week trajectory P = 0.69)a

- 259b

(1 RCT)

⊕⊕⊕⊝

MODERATEc
Souvenaid probably results in
little to no difference in execu-
tive function

Functional outcome (ac-
tivities of daily living)

Assessed with: DAD

Follow-up: 24 weeks

Single study reported no significant difference
between Souvenaid and placebo (P = 0.36)

No further analysis was provided

- 259b

(1 RCT)

⊕⊕⊕⊝

MODERATEc
Souvenaid probably results in
little to no difference in func-
tional outcome (activities of
daily living)

Quality of life

Assessed with: No study
measured this outcome

- - (0 studies) - -
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Combined cognitive-func-
tional outcome

Assessed with: No study
measured this outcome

- - (0 studies) - -

Any adverse events

Follow-up: 24 weeks

605 per 1000 520 per 1000 RR 0.86 (0.69 to
1.07)

258
(1 RCT)

⊕⊕⊕⊝

MODERATEc
Souvenaid probably results in
little to no difference in any ad-
verse events

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).

CI: Confidence interval; RR: Risk ratio; MD: Mean difference; mITT: Modified intention-to-treat; MMRM: Mixed model of repeated measures; NTB: Neuropsychological Test
Battery; DAD: Disability Assessment for Dementia

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

aZ-score.
bNumber given is number of participants randomised. Number of participants in each analysis varied with method of handling missing participant data.
cDowngraded for imprecision. Broad 95% CI.
 
 

Summary of findings 3.   Souvenaid compared to placebo for mild-to-moderate Alzheimer's dementia

Souvenaid compared to placebo for mild-to-moderate Alzheimer's disease

Patient or population: People with mild-to-moderate Alzheimer's dementia
Setting: community
Intervention: Souvenaid
Comparison: placebo

Anticipated absolute effects* (95% CI)Outcomes

Risk with placebo Risk with Souvenaid

Relative effect
(95% CI)

№ of partici-
pants
(studies)

Certainty of
the evidence
(GRADE)

Comments

Cognition (global cognitive
function)

Single study reported no significant difference
between Souvenaid and placebo based on avail-
able-case analysis (MD 1.02, 95% CI −1.11 to 3.15), or

- 527a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably
results in little to no
difference in cognition
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Assessed with: ADAS-cog

Follow-up: 24 weeks

when missing data were considered in a mITT analy-
sis (MMRM: MD 0.37; P = 0.51)

Memory (specific cognitive
function)

Assessed with: No study mea-
sured this outcome

Follow-up: 24 weeks

- - (0 studies) - -

Executive function (specific
cognitive function)

Assessed with: Global cognitive
function composite z-score (4
components)

Follow-up: 24 weeks

Single study reported no significant difference be-
tween Souvenaid and placebo based on available
case analysis (MD 0.08, 95% CI −0.07 to 0.23), or
when missing data were considered in a mITT analy-

sis (MMRM P = 0.32)c

- 527a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably
results in little to no
difference in executive
function

Activities of daily living (func-
tional outcome)

Assessed with: ADCS-ADL

Follow-up: 24 weeks

Single study reported no significant difference be-
tween Souvenaid and placebo based on available
case analysis (MD 0.51, 95% CI −2.4 to 3.42), or when
missing data were considered in a mITT analysis
(MMRM P = 0.77)

- 527a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably
results in little to no
difference in function-
al outcome (activities
of daily living)

Quality of life,

Assessed with: No study mea-
sured this outcome

- - (0 studies) - -

Combined cognitive-functional
outcome

Assessed with: CDR-SoB

Follow-up: 24 weeks

Single study reported no significant difference
between Souvenaid and placebo based on avail-
able-case analysis (MD −0.12, 95% CI −0.74 to 0.50),
or when missing data were considered in a mITT
analysis (MMRM P = 0.50)

- 527a

(1 RCT)

⊕⊕⊕⊝

MODERATEb
Souvenaid probably
results in little to no
difference in the com-
bined cognitive-func-
tional outcome.

Any adverse events

Follow-up: 24 weeks

635 per 1000 571 per 1000

(495 to 654)

RR 0.90 (0.78 to
1.03)

524 (1 RCT) ⊕⊕⊕⊝

MODERATEb
Souvenaid probably
results in little to no
difference in any ad-
verse events

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% CI).
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CI: Confidence interval; RR: Risk ratio; MD: Mean difference; mITT: Modified intention to treat MMRM: Mixed model for repeated measures; ADAS-cog: Alzheimer's Disease
Assessment Scale-Cognitive Subscale; ADCS-ADL: Alzheimer's Disease Cooperative Study Activities of Daily Living; CDR-SoB: Clinical Dementia Rating Scale Sum of Boxes

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect
Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

aNumber given is number of participants randomised. Number of participants in each analysis varied with method of handling missing participant data.
bDowngraded for imprecision. Broad 95% CI.
cZ-score.
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B A C K G R O U N D

Description of the condition

The world’s population is ageing (United Nations 2017).
Improvements in health care in the past century have contributed
to people living longer and healthier lives. However, since age is the
strongest risk factor for dementia, this has resulted in an increase
in the number of people with dementia (WHO 2012, WHO 2019).
It is estimated that over 46 million people are currently aJected
worldwide, resulting in high costs and considerable burden to
individuals and societies (Wimo 2015).

The term ‘dementia’ refers to a syndrome occurring in a
group of diseases of typically chronic or progressive nature. It
involves disturbances of multiple higher cortical functions, such as
memory, thinking, orientation, perception and behaviour, and it
aJects the ability to perform everyday activities. Deterioration in
emotional control, social behaviour, or motivation oLen precedes
or accompanies cognitive decline. The most common form of
dementia is due to Alzheimer’s disease (AD), which is involved in
60% to 70% of cases. Vascular dementia is also very common.
Dementia with Lewy bodies and frontotemporal dementia are less
frequent forms. However, mixed forms are frequent and subtypes
are indistinct (Prince 2009).

Alzheimer's disease is characterised by the accumulation of
misfolded proteins, neuronal dysfunction and cell death in
the brain. The deposition of amyloid β peptides in the brain
as the central event in Alzheimer's disease pathology has
been predominantly discussed over the last decades, but the
causative mechanisms of these alterations are still being debated
(Andrade-Moraes 2013; Bloom 2014; Querfurth 2010). However, the
concomitant dysfunction of synapses, which mediate information
transmission, is strongly correlated with cognitive decline and
memory dysfunction in Alzheimer's disease (Querfurth 2010).
There is also evidence and consensus that this pathophysiological
process begins in very early stages of cognitive decline or even
before memory symptoms occur (Dubois 2016; Kryscio 2014;
Monsell 2014; ScheJ 2007). In a hypothetical model of the
Alzheimer's disease continuum, this pathophysiological process is
also defined as the 'preclinical stage of Alzheimer's disease' which
precedes the first signs of mild cognitive impairment (Sperling
2011). Current diagnostic criteria (i.e. Dubois 2014) therefore
distinguish between pathophysiological processes and clinically
observable syndromes (Jack 2011).

Mild cognitive impairment (MCI) generally describes a condition of
intermediate symptomatology between normal cognitive changes
of ageing and fully developed symptoms of dementia of all types
(Petersen 1999). The term refers to a pre-dementia syndrome
where individuals themselves, people who know them well, or
clinicians observe a progressive cognitive decline, and there is
objective evidence of lower-than-expected performance in one or
more cognitive domains. MCI is distinguished from dementia in
that the cognitive impairment does not interfere with the ability
to function independently at work or in usual daily activities
(McKhann 2011). In order to be considered 'MCI due to Alzheimer's
disease', the aetiology of MCI should be consistent with the
pathophysiological process of Alzheimer's disease, while other
causes for cognitive impairment should be ruled out. These core
criteria for the diagnosis of MCI due to Alzheimer's disease may
be further supported by genetics or biomarkers (Albert 2011).

Although MCI is a risk factor for Alzheimer's disease, we are still
not able to predict if and when an individual with MCI might
develop Alzheimer's disease dementia (Ritchie 2014; Sperling 2011;
Williams 2010).

The term 'prodromal AD', which is used in the diagnostic criteria of
the International Working Group (IWG) (Dubois 2007; Dubois 2014),
also refers to the pre-dementia stage of AD but is based on objective
measures of memory impairment. While biomarker abnormalities
may support the diagnosis of MCI due to AD (Albert 2011), they are
required for the diagnosis of prodromal AD (Dubois 2014). Similar
to MCI, prodromal AD is distinguished from dementia in that the
cognitive deficits do not interfere with the usual performance of
"accustomed instrumental activities of daily living (IADL)" (EMA
2018). The European Medicines Agency (EMA 2018) stated in recent
guidelines that "It is recognized that the clinical characteristics of
patients with prodromal AD/MCI due to AD may overlap with those
at the milder end of the AD dementia spectrum and that, despite
all eJorts for criteria harmonization, operationally defined stages
of disease are not clearly demarcated". They further suggest that
these populations may be studied together (EMA 2018).

The clinical course of dementia due to Alzheimer's disease is
oLen described in progressive stages, although the stages are
continuous and there is much variation between individuals in
the way the disease presents. The early stages of the disease are
typically characterised by forgetfulness, communication problems
and diJiculties in carrying out complex activities (e.g. finances). In
the middle stage, symptoms become increasingly obvious. Memory
loss and confusion progress and individuals gradually lose the
ability to care for themselves without considerable support. In the
late or severe stages individuals are dependent on others for all care
(WHO 2019), and psychiatric and behavioural symptoms are very
common (WHO 2012).

Currently, medical treatment options for dementia due to
Alzheimer's disease are limited to acetylcholinesterase (AChE)
inhibitors and memantine, while non-medical options to influence
early symptoms or the course of the disease are limited to lifestyle
modifications which address modifiable risk factors (WHO 2012;
WHO 2019). Recent data indicate a falling incidence of dementia
which supports the theory that modifying individual risk may
be possible (Larson 2013). One option to alter risk is dietary
modification, an option that has increasingly gained importance in
research into the primary and secondary prevention of dementia
(Prince 2014).

Description of the intervention

The dietary supplement, Souvenaid, is marketed as a medical
food product for individuals in the early stages of Alzheimer's
disease. It is intended to be consumed under medical supervision,
in addition to the usual diet. The recommended dose is one bottle
(125 ml) daily. The preparation is available in several flavours and
contains natural food ingredients in a special patented composition
(Fortasyn Connect™) (Nutricia 2014).

According to the manufacturer, the composition is designed to
promote synaptic formation, which in turn is assumed to be
strongly correlated with cognitive function. The drink contains
a combination of docosahexaenoic acid, eicosapentaenoic acid,
uridine monophosphate, choline and folate, combined with
vitamins, minerals and trace elements (see Table 1). The

Souvenaid for Alzheimer's disease (Review)
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manufacturer reports no safety concerns. Due to its ingredients,
the preparation is not recommended for individuals with
galactosaemia (Nutricia 2014).

How the intervention might work

The manufacturer of Souvenaid claims that the formulation was
primarily designed to support the formation and function of
synapses in the brains of people with Alzheimer's disease.

Synapses undergo constant change and remodelling, a
phenomenon described as synaptic plasticity. Synaptic loss and
dysfunction, one of the hallmarks of Alzheimer's disease, is
thought to be closely linked to cognitive decline (Alix 2011;
ScheJ 2007). Maintaining or remodelling synapses could maintain
better functioning of brain networks, resulting in improved
cognitive functions. This might be supported directly by the supply
of nutrients important in brain cell metabolism. Phosphatide
subunits are a major component of synaptic membranes. It has
been proposed that their biosynthesis can be supported by the
consumption of specific nutrients known to be precursors for
membrane phosphatides (Cansev 2008).

Research findings indicate lower plasma levels of several nutrients
in individuals with Alzheimer's disease compared with cognitively
healthy elderly individuals (Doecke 2012; Lopes 2013). It has
been hypothesised that individuals with Alzheimer's disease
might have increased requirements for certain nutrients due to
alterations in diet, metabolism, uptake or use of nutrients (Mi
2013). Supplementing the diet with these nutrients could improve
nutritional status, which in turn could have a favourable eJect on
brain cell metabolism and hence on memory and cognition.

This theory gains some support from preclinical studies. The
main components of Souvenaid (Fortasyn Connect™) are omega-3
long-chain poly-unsaturated fatty acids (omega 3 PUFAs), uridine
monophosphate and choline. Several animal studies indicate that
additional administration of these nutrients can increase levels of
brain phosphatides, synaptic proteins, or the number of dendritic
spines on hippocampal neurons (Cansev 2008). Souvenaid also
contains several vitamins, minerals and trace elements which are
claimed to enhance the bioactivity of the precursor components
(Nutricia 2014).

Why it is important to do this review

Souvenaid is claimed to improve the cognitive function of
individuals with Alzheimer's disease and to have no significant
side eJects. Considering the enormous impact of dementia on
quality of life, a safe and eJective dietary intervention would be
of great interest to people with Alzheimer's disease. We believe it
is important to systematically review the evidence on the eJicacy
and safety of Souvenaid in order to help people with Alzheimer's
disease make decisions about its use.

O B J E C T I V E S

To assess the eJects of Souvenaid on incidence of dementia,
cognition, functional performance, and safety in people with
Alzheimer's disease.

M E T H O D S

Criteria for considering studies for this review

Types of studies

We included randomised controlled trials (RCTs) and cluster-
randomised trials, published or unpublished, reported in any
language. Since Alzheimer's disease is a progressive disease, we
planned to include only data from the first period of cross-over
randomised trials.

Types of participants

We included individuals with mild cognitive impairment (MCI) due
to AD, or prodromal AD, or any severity of dementia due to AD.

A diagnosis of MCI should have been made in accordance with
published clinical core criteria for MCI due to Alzheimer's disease
(Albert 2011) as follows.

• Concern about a change in cognition.

• Impairment in one or more cognitive domains.

• Preservation of independence in functional abilities.

• Not demented (no significant impairment in social or
occupational functioning).

We also accepted earlier published criteria for MCI (e.g. Petersen
1999). We included diagnostic criteria incorporating biomarkers if
they had been assessed in addition to common MCI criteria, e.g. in
the IWG criteria for prodromal AD (Dubois 2007).

Diagnosis of Alzheimer's disease dementia should have been
made in accordance with internationally-accepted guidelines
such as Diagnostic and Statistical Manual of Mental Disorders
(DSM), International Classification of Diseases (ICD) or the National
Institute of Neurological and Communicative Disorders and Stroke
and the Alzheimer’s Disease and Related Disorders Association
(NINCDS-ADRDA) criteria (DSM III-R; DSM IV; McKhann 2011; WHO
1992).

Since Alzheimer's disease is the most common cause of dementia
(WHO 2012; WHO 2019), we planned in our protocol for this review
(Burckhardt 2015) to include RCTs even when MCI or dementia
subtype at baseline had not been specified, as long as data from
people with dementia in general could be examined separately. We
excluded studies specifically investigating other dementia types,
or MCI due to other causes (e.g. vascular disease). If data from
individuals with dementia or MCI were not presented separately
from those of others (e.g. healthy volunteers) we aimed to obtain
these data from the trial authors.

We included participants at any stage of dementia who were able
to ingest Souvenaid (Fortasyn Connect™) orally or by tube feeding.
There were no restrictions based on setting, gender, ethnicity or
other characteristics.

Types of interventions

The intervention of interest was Souvenaid (Fortasyn Connect™).
We considered any dosage and frequency of administration. The
European Medicines Agency (EMA) suggested at the time of the
protocol a follow-up of at least six months, to demonstrate
short-term eJects on outcomes related to cognition (EMA 2008).
Meanwhile, a minimum trial duration of 18 months has been

Souvenaid for Alzheimer's disease (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

11



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

assumed to be suJicient for disease-modifying treatments (EMA
2018). However, Souvenaid is not currently subject to the same
regulatory requirements as drugs. We therefore did not expect
to find many long-term studies. Following the approach of the
German Institute of Quality and EJiciency in Health Care (IQWIG
2008), we decided to compromise and accept studies with a
treatment duration of at least 16 weeks.

We investigated the following treatment comparison.

• Souvenaid (Fortasyn Connect™) compared with a placebo.

We considered a placebo as appropriate if it was not expected or
known to influence cognitive performance.

Types of outcome measures

Primary outcomes

We assessed the eJect of Souvenaid on the following.

• Incidence of Alzheimer's disease dementia in individuals with
MCI/prodromal AD at baseline

• Changes in global cognitive function and specific cognitive
functions (e.g. memory) measured by validated tools such as:
* Alzheimer's Disease Assessment Scale-Cognitive subscale

(ADAS-cog) (Rosen 1984);

* Mini-Mental State Exam (MMSE) (Folstein 1975);

* Rey Auditory Verbal Learning Test (RAVLT) (Schmidt 1996);

* Wechsler Memory Scale (Wechsler 2010);

* Neuropsychological Test Battery (NTB) (Harrison 2007).

• Changes in functional outcomes (e.g. activities of daily living)
measured by validated tools such as:
* Alzheimer’s Disease Activities of Daily Living International

Scale (ADCS-ADL) (Galasko 1997);

* Gottries-Bråne-Steen-Skala, Activities of Daily Living (ADL)
subscale (GBS-ADL) (Bråne 2001).

• Changes in combined cognitive-functional outcomes measured
by validated tools such as:
* Clinical dementia rating scale - Sum of Boxes (CDR-SOB)

(O'Bryant 2008);

* Alzheimer's Disease Co-operative Study-Clinical Global
Impression of Change (CIBIC-Plus) (Schneider 1997).

• Adverse events and adverse eJects

We use the term 'adverse events and adverse eJects' in line with the
terminology in the PRISMA harms checklist (Zorzela 2016) and the
Cochrane Handbook (Peryer 2020), in which adverse event means
"An unfavourable outcome that occurs during or aLer the use of
a drug or other intervention but is not necessarily caused by it"
and adverse eJect means "An unfavourable outcome that occurs
during or aLer the use of a drug or other intervention and the
causal relation between the intervention and the event is at least
a reasonable possibility" (Zorzela 2016; Peryer 2020). To report the
adverse events, we have used an exploratory approach in order
to capture all mentioned adverse events without prespecification
(Peryer 2020).

Secondary outcomes

The secondary outcomes are:

• concordance with intervention;

• quality of life;

• non-cognitive symptoms associated with dementia (e.g.
changes in mood, alterations in circadian rhythm);

• entry to institutional care;

• hospital admissions; and

• mortality.

We concentrated on outcomes relevant for patients and included
no biomarker outcomes.

Search methods for identification of studies

Electronic searches

We searched ALOIS (www.medicine.ox.ac.uk/alois), the Cochrane
Dementia and Cognitive Improvement Group’s Specialised
Register, using the search terms: Souvenaid OR Fortasyn. The most
recent search was performed on 24 June 2020.

ALOIS is maintained by the Information Specialist of the Cochrane
Dementia and Cognitive Improvement Group and contains
dementia and cognitive improvement studies identified from the
following.

• Monthly searches of a number of major healthcare databases:
MEDLINE, Embase, CINAHL, PsycINFO and Lilacs.

• Monthly searches of a number of trial registers: metaRegister
of Controlled Trials; Umin Japan Trial Register; WHO portal
(which covers ClinicalTrials.gov; ISRCTN; Chinese Clinical trials
Register; German Clinical trials register; Iranian Registry of
Clinical trials and the Netherlands National Trials Regsiter, plus
others).

• Quarterly search of the Cochrane Library’s Central Register of
Controlled trials (CENTRAL).

• Six-monthly searches of a number of grey literature sources: ISI
Web of knowledge Conference Proceedings; Index to Theses;
Australasian Digital Theses.

To view a list of all sources searched for ALOIS see About ALOIS on
the ALOIS website.

We ran additional separate searches in many of the above sources
to ensure that we retrieved the most up-to-date results. The sources
searched and the search strategies used can be seen in Appendix 1.

Searching other resources

We contacted the study authors of the included trials and the
sponsor Nutricia for overlooked, unpublished and ongoing trials.
We also reviewed reference lists from all included studies and
relevant reviews. We screened the reference lists of landmark
papers, reviews, and included studies for additional studies, and
assessed their suitability for inclusion in the review.

Data collection and analysis

Selection of studies

We managed all references retrieved by the searches using
EndNote (X9) (Endnote 2011). We removed duplications of the same
references.

Two review authors (MB, AF) independently examined titles and
abstracts to identify eligible studies. If the relevance of a study
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was not clear, we made the decision based on the full text.
We resolved diJering opinions on the eligibility of studies by
discussion, and if necessary by involving a third review author. For
all full texts of studies eligible for inclusion, we acquired all errata
and supplementary data as well. It was not necessary to employ
translation services. We linked multiple reports and conference
abstracts of the same study together.

Two review authors (MB, AF) evaluated full texts of relevant articles
independently according to the eligibility criteria. They were not
blinded to study data.

We resolved disagreements by discussion, and, if necessary, by
involving a third review author. We listed final decisions for the
exclusion of studies and of articles which were retrieved in full text
(see Characteristics of excluded studies). The selection process is
documented according to the PRISMA statement (Liberati 2009) in
Figure 1.

Data extraction and management

Two review authors (MB, AF) independently read and extracted the
data from each included study. If any discrepancies occurred, we
involved a third review author to resolve the matter. Depending
on the topic, the third review author was a methodologist or a
content area expert. In case of language ambiguity, we planned to
involve methodologists or healthcare professionals familiar with
the language in question, but this was not necessary.

We used an electronic data extraction form, including source,
eligibility, methods, participants, interventions, comparators,
outcomes, results and miscellaneous notes, according to the
Cochrane Handbook for Systematic Reviews of Interventions (Page
2020). We also assessed details of funding source, declarations of
interest of the primary investigators, and methods used to control
possible conflicts of interests. The form was pre-tested and used in
a comparable review from our review group (Burckhardt 2016).

We extracted the latest available data reported by the study.

For continuous data, we extracted the mean or, if this was not
available, the mean change from baseline, standard deviation (SD)
and the number of participants used to measure the outcome for
each group.

For dichotomous outcomes we extracted the number of
participants in each outcome group. If the data provided were
insuJicient, we attempted to obtain the missing information from
the authors and the sponsors of the trials (see the section Dealing
with missing data).

If a paper reported only an estimate of an eJect size (e.g. mean
diJerence between groups for continuous data, or odds ratio or
risk ratio for dichotomous data, along with corresponding standard
errors or equivalent measures of uncertainty), then we extracted
these data instead.

Whenever possible, we extracted intention-to-treat data, i.e.
analysing all participants according to the group randomisation.
We also extracted information on the amount of missing participant
data, the statistical approach used to deal with missing data, and
the level of significance as reported. Whenever possible, we also
extracted and reported data from available-case analyses or data
from 'per protocol’ analyses. We contacted the main author or the

sponsor if we were unable to obtain the necessary data from the
trial report.

For adverse events and adverse eJects, we recorded under general
safety the number of participants who had at least one (serious)
adverse event. We also sought data on the number of adverse
events and on frequent combinations of adverse events.

One review author (MB) entered the data into Review Manager 5
(RevMan 2019). Another author (from AF and AW) checked the data
for accuracy.

We also extracted information on study name, methods,
participants, interventions, outcomes, starting date, contact
information and other notes on ongoing but apparently eligible
trials and trials which we were unable to classify for any reason.

Assessment of risk of bias in included studies

Two review authors (MB, AF) independently assessed the risks of
bias for each study, using the Cochrane 'Risk of bias' tool (Higgins
2011a). We resolved any disagreements by discussion, involving the
other review authors if necessary. We describe the risks of bias of
all included studies in the Characteristics of included studies tables
and in narrative form in the main text. We also provide an overall
judgement of the included studies with a 'Risk of bias' summary
(see Figure 1).

In our protocol we explicitly considered potential methods used to
prevent undue industry influence during the clinical trial process.
We therefore assessed additional criteria which are presented
in detail in Table 2. We intended to use this information to
consider whether specific aspects of methodology might have
influenced the results of meta-analyses (i.e. to explore sources
of heterogeneity, as advised in the Cochrane Handbook (Higgins
2011a)).

Measures of treatment e;ect

We planned to use mean diJerences or standardised mean
diJerences with 95% confidence intervals for continuous
outcomes, and risk ratio with 95% confidence intervals for
dichotomous outcomes.

Commonly-used scales in dementia trials are oLen coded ordinally.
We treated data measured with scales comprising more than
10 categories as continuous variables, assuming a normal
distribution.

Unit of analysis issues

The unit of analysis was the person with dementia.

Dealing with missing data

For all included studies, we sought additional data or clarifications
from corresponding authors or the study sponsor.

We considered both published and unpublished data obtained
from the study authors. We took the amount and distribution of
missing data into account when we considered the risk of bias due
to missing data.

We intended to report intention-to-treat analyses and, if this was
not possible, per protocol analyses along with sensitivity analyses
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to assess the robustness of their results to imputations assuming
poor outcomes.

None of the included trials were able to assess outcomes from all
randomised participants. All trials used logistic regression models
to predict data from missing participants over time. These models
are based on the assumption that data are missing at random.
The impact of missing data under the 'missing not at random'
assumption was investigated in one trial (LipiDiDiet study 2017).

We intended to report the results of per protocol analyses alongside
the results from the advanced models reported, but these were only
published for the LipiDiDiet study 2017. For the other trials, we were
unable to obtain these analyses from the sponsor Nutricia.

The following terms and definitions were used within the trials.
We use them for the presentation of the results unless otherwise
stated.

• intention-to-treat-population (ITT). This includes all
participants randomised (Souvenir II study 2012; S-Connect
study 2013)

• All-subjects-treated population (AST). This includes all
randomised participants who received at least one dose of the
study product (Souvenir II study 2012; S-Connect study 2013). All
three trials used this population for the safety analysis.

• Modified intention-to-treat population (mITT). This included all
randomised participants "excluding visit data aLer the start of
rescue medication" (LipiDiDiet study 2017).

• Per protocol population."The per-protocol population consists
of all participants from the modified intention-to-treat
population, excluding participants or distinct visits of
participants with major protocol deviations" (LipiDiDiet study
2017). Participants were excluded from PP if they did not comply
with major eligibility criteria, did not consume at least one study
product or lived in the same household with another study
participant randomised to the other intervention arm (LipiDiDiet
study 2017).

Two trials (Souvenir II study 2012; S-Connect study 2013) presented
descriptive statistics which were stated to be for the ITT population.
However, the numbers of the participants on which the means and
SDs are based diJer from the numbers of participants randomised.
We regarded the populations described by these statistics as
'available cases' and use the term 'available-case analysis' for our
analyses accordingly. This term is oLen used for analyses "in which
data are analysed for every participant for whom the outcome was
obtained" Higgins 2011b. We use this term also for analyses based
on "observed mean changes from baseline", which was presented
for the mITT population in the LipiDiDiet study 2017.

Assessment of heterogeneity

To assess clinical heterogeneity, we examined the data extraction
tables and considered between-study variability with respect to
participants, interventions, and outcome measurements.

We had intended to evaluate statistical heterogeneity by using Chi2

and I2 statistics.

Assessment of reporting biases

We tried to minimise reporting bias by including both published
and unpublished trials. We compared conference abstracts and trial
registry entries with published data.

We did not identify enough trials to justify the use of a funnel plot or
Egger’s test for asymmetry (Egger 1997) to explore reporting biases
or other small-study eJects.

Data synthesis

We intended to perform meta-analyses for all primary and
secondary outcomes using Review Manager 5 (RevMan 2019) where
there were suJicient data from included studies to estimate an
overall treatment eJect. As specified in our protocol (Burckhardt
2015), we intended to use comparable time points (± 1 week) for all
meta-analyses and to investigate the impact of baseline cognition
in subgroups.

We examined participants, interventions, and outcomes in the
included trials in order to decide whether we could reasonably pool
them. The included trials diJered in participants, outcome scales,
follow-up times and analysis methods. However, we considered
that the LipiDiDiet study 2017 and the Souvenir II study 2012
were suJiciently similar for meta-analyses to be informative.
To perform meta-analyses, more data would have been needed
(means, measures of variance). Since we were unable to obtain the
necessary data from the responsible project co-ordinator of the
LipiDiDiet study 2017 or from the sponsor Nutricia (responsible for
the data of the Souvenir II study 2012 and S-Connect study 2013),
we provide a narrative account of all results as reported by the
authors of the studies.

Subgroup analysis and investigation of heterogeneity

To explore possible sources of heterogeneity, we had prespecified
the following subgroup analyses:

• Baseline Mini-Mental State Exam (MMSE) score ≥ 24 versus < 24;

• Baseline nutritional status (e.g. higher versus lower plasma
triglycerides or higher versus lower Subjective Global
Assessment scores).

Given the available data, it was not possible to investigate these
subgroups.

Sensitivity analysis

We had prespecified sensitivity analyses to investigate the impact
of missing data but were unable to do this because the data were
unsuitable for meta-analysis.

Summary of findings and assessment of the certainty of the
evidence

We used the GRADE approach (Guyatt 2011) to interpret the
findings and present them in 'Summary of findings' tables, as
recommended by Cochrane (Schünemann 2020). We considered
all primary outcomes to be important, and present them in the
'Summary of findings' tables. With this approach, we deviated from
our plan to rate all outcomes with a consumer group (see also
DiJerences between protocol and review).

GRADE distinguishes quality in four possible ratings: high,
moderate, low and very low. The quality-of- evidence ratings in
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GRADE describe the degree of confidence which we can place in
the estimates of treatment benefits and harms (see explanations
below the 'Summary of findings' tables). Results of RCTs without
any limitations are generally rated as high quality. Several factors
(imprecision of eJect estimates, risk of bias in included studies,
inconsistency of results, indirectness of evidence and publication
bias ) can lead to the downgrading of the evidence (Guyatt 2011).
These factors are described below the 'Summary of findings' tables.

R E S U L T S

Description of studies

Results of the search

The electronic searches from the five searches run for this
review (February 2016, January 2017, March 2018, May 2019
and June 2020) by Anna Noel-Storr and Candida Fenton,
Information Specialists for the Cochrane Dementia and Cognitive
Improvement Group, retrieved a total of 283 references, which
were supplemented by two further references (285 references in

total). ALer deduplication, 229 references were leL. We identified
no further reference by scanning the reference lists of landmark
papers and included studies. We received no information about
further published or unpublished studies from experts or from
Nutricia. Two review authors (MB, AF) independently assessed the
229 references and discarded 189 which were not relevant. Two
review authors (MB, AF) independently assessed the remaining 40
articles and related conference abstracts for eligibility. Two trials
did not meet our inclusion criteria (see Characteristics of excluded
studies). We included 19 articles covering to three trials (LipiDiDiet
study 2017; S-Connect study 2013; Souvenir II study 2012). One trial
registered in the Netherlands Trial Register (NL-ENIGMA) matched
our selection criteria for its secondary outcomes. In spring 2019
we contacted the manufacturer and the contact person named in
the trial registry. So far, the secondary endpoints relevant for this
review have not been published. The selection process is presented
in accord with the PRISMA statement (Liberati 2009) (see Figure 1).
Because of the small number of studies, we were unable to use
the funnel-plot method to look for any indication of unpublished
studies.
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Figure 1.   Study flow diagram

 
Included studies

All three included studies were published, randomised, double-
blind, placebo-controlled trials with a parallel-group design
(LipiDiDiet study 2017; S-Connect study 2013; Souvenir II study
2012). Participants in all trials received once daily either 125 ml
Souvenaid or an iso-caloric control drink which was identical in
taste, consistency and appearance but lacked Fortasyn Connect™.
Two trials (S-Connect study 2013; Souvenir II study 2012) included
participants with diagnosed dementia due to Alzheimer's disease,
whereas one (LipiDiDiet study 2017) included participants with
prodromal Alzheimer's disease. Two studies (S-Connect study 2013;
Souvenir II study 2012) received funding from the manufacturer of
Souvenaid, Nutricia Advanced Medical Nutrition; the third study
(LipiDiDiet study 2017) appeared to have no industry funding,
although Nutricia Advanced Medical Nutrition is named as a

collaborator with the clinical study group. There are some further
diJerences between the studies, which mainly concern the stage of
Alzheimer's disease, outcome measurements and study duration,
and which are described below. Table 3 provides an overview of the
main characteristics.

The largest trial (S-Connect study 2013) was conducted in the
USA. It investigated Souvenaid in 527 participants with mild-to-
moderate dementia due to AD over a treatment duration of 24
weeks. All participants received US Food and Drug Administration
(FDA)-approved AD medication at a stable dose for at least four
months prior to baseline (an inclusion criterion) and during the
study period. Participants were recruited from the community or
from specialised dementia clinics but were not institutionalised
in nursing homes. Further inclusion criteria were: age 50 years or
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more, diagnosis of probable AD (NINCDS-ADRA) with MMSE score
between 14 and 24, and availability of a responsible study partner.
People were excluded if they had neurological or psychiatric
diseases other than AD significantly contributing to cognitive
diJiculties, drug abuse, depression score above 4 (on a 15-item
scale), recent use of defined nutritional supplements (e.g. omega-3
PUFAs or high-energy drinks) or medication (e.g. anticholinergic),
or were living in a nursing home. The study population had a mean
MMSE score of 19.45 (SD 2.0) at the beginning of the trial and had a
mean age of 76.75 years (SD 8.19).

The Souvenir II study 2012 also investigated Souvenaid over a
treatment duration of 24 weeks. The primary focus of the trial was
on memory performance. It included 259 participants with mild
dementia due to Alzheimer's disease, who were receiving no FDA-
approved medication for AD. The trial was conducted in Europe
and the participants were recruited in specialised AD centres
in Spain, Italy, Germany, The Netherlands, Belgium and France.
Important entry criteria were diagnosis of probable AD according
to the NINCDS-ADRA criteria, no other cause of dementia shown
by medical imaging, MMSE score of 20 or more, and a responsible
caregiver. Among other reasons, participants were excluded if they
had received approved medication for AD within three months prior
to baseline, lived in a nursing home, had a depression score above 6
(on a 15-item scale) or consumed relevant nutritional supplements
(e.g. omega-3 PUFAs) or medication. The groups did not diJer by
demographic characteristics at baseline. The study population had
very mild dementia, with a mean MMSE score of 24.94 (SD 2.85) and
a mean age of 73.80 (SD 7.69).

The LipiDiDiet study 2017 lasted 24 months and was a multicentre
trial conducted in Finland, Germany, the Netherlands and Sweden.
The 11 study sites investigated Souvenaid in 311 participants with
prodromal Alzheimer's disease, defined as a disorder of episodic
memory and evidence of AD disease pathology (according to
Dubois 2007). Major exclusion criteria were medication for AD,
depressive disorders (DSM-IV) and regular high intakes of B, C or
E vitamins and fish oils. Progression to Alzheimer's dementia was
used as a secondary endpoint. The study population had a mean
MMSE score of 26.65 (SD 2.01) at the beginning of the trial and had
a mean age of 71.00 years (SD 6.60).

We contacted the sponsor Nutricia, responsible for the data of
two of the studies (S-Connect study 2013; Souvenir II study 2012),
and the project co-ordinator of the LipiDiDiet study 2017. We
asked for six-month data to perform meta-analyses, for statistical
clarifications, and for information on other aspects of the studies.
We report the outcomes of these requests in the relevant sections
and tables.

Outcomes

A variety of outcome measures were used in the trials. Table 3
summarises their use in the included studies. To aid interpretation,
we present related estimates of clinically important changes as
identified in the literature. Appropriate methods for defining valid
estimates of minimum clinically important diJerences (MCIDs) are
not yet fully developed and for scales covering multiple constructs
(e.g. global severity, or combined cognitive-functional scales)
are almost impossible to determine (Molnar 2009). Furthermore,
what is estimated to be a clinically important diJerence depends
on the population (e.g. severity of dementia) and contextual
characteristics (e.g. balance between side eJects and eJicacy) and

might vary from diJerent points of view (e.g. researcher or patient)
(Revicki 2008) . It would therefore have been ideal if participants
taking Souvenaid had estimated their own features of a MCID
from their point of view. However, none of the trials used this
approach. The estimates we present of clinically important changes
have been developed with varying methods and address diJerent
circumstances and disease severities. They should therefore be
considered with caution.

Incidence of Alzheimer's dementia in individuals with MCI at
baseline

Incidence of Alzheimer's dementia was measured in LipiDiDiet
study 2017 according to DSM IV diagnostic criteria (McKhann 2011).

Global and specific cognitive function measures

• The Neuropsychological Test Battery (NTB) (Harrison 2007) is
a combination of validated cognitive tests measuring memory,
praxis, language, working memory, attention, and psychomotor
speed. Higher scores indicate better cognitive function. The
memory domain of the test comprises the Wechsler Memory
Scale Verbal Paired Associates test (immediate and delayed) and
the Rey Auditory Verbal Learning Test (immediate and delayed).
The executive domain includes Wechsler Memory Digit Span,
Controlled Oral Word Association Test, Category Fluency, Trail-
Making Test parts A and B. The data can be analysed at the
level of the individual tests or can be standardised into z-scores,
which in turn can be averaged to obtain z-scores for memory
or executive sub-domains. It is also possible to get a composite
(global) score of all test results. The NTB was developed for
measuring cognitive change in Alzheimer's disease clinical
trials in participants with relatively high Mini-Mental State
Examination (MMSE) scores. Since its development the test
battery has been modified in several trials (Harrison 2011).
Contemporary versions of the NTB now commonly include
measures of working memory, attention, and psychomotor
speed in addition to the more traditionally-measured functions
such as memory, praxis, and language. The two included trials
(LipiDiDiet study 2017; Souvenir II study 2012) which used
the NTB both refer to the same publication (Harrison 2007),
although the NTB subdomains and the NTB total composite
scores used in the two trials were composed diJerently. The
components of the respective Neuropsychological Test Battery
and the composition of the individual subscores used in these
studies are shown in Table 4. We found no estimates in the
literature of a meaningful change. Z-scores can be interpreted
in accordance with Cohen (Cohen 1988), where an eJect of 0.2
corresponds to a small eJect, 0.5 to a moderate eJect and 0.8 to
a large eJect.

• Another composite cognitive test battery was used in one study
(S-Connect study 2013) to measure attention, concentration,
executive function, processing speed and semantic memory.
The test comprised the Digit Span from the Wechsler Memory
Scale – Third Edition, the Concept ShiLing Test, the Letter
Digit Substitution Test, and Category Fluency (Table 4). The z-
scores of the four tests were averaged to a 'global cognitive
function composite score' as described in the article S-Connect
study 2013. The subscales are comparable to those used to
measure executive function from the NTB used in the LipiDiDiet
study 2017. We considered this test battery to be a measure of
executive function.
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• The Alzheimer’s Disease Assessment Scale  - cognitive subscale
(ADAS-Cog) comprises spoken language ability, comprehension
of spoken language, recall of test instructions, word finding,
following commands, naming objects, construction drawing,
ideational praxis, orientation, word recall and word recognition.
The score ranges from 0 to 70 points, with a higher score
indicating greater impairment (Rosen 1984). The MCID is mainly
estimated as 2 to 4 points (Huntley 2015; Molnar 2009; Schrag
2012; Vellas 2008).

Functional outcome measures (e.g. activities of daily living)

• The Alzheimer’s Disease Cooperative Study-Activities of Daily
Living (ADCS-ADL) (Galasko 1997) was specifically designed as
part of a comprehensive test battery to assess activities of daily
living in people with Alzheimer’s disease in clinical trials. It
consists of 23 criteria comprising simple everyday skills and
complex activities, which are rated based on an interview with
an informant who knows the aJected study participant well.
The range is from 0 to 78, with a higher score indicating better
performance. Data on the MCID for ADCS-ADL is limited. One
study group defined a threshold of a two-point score change as
meaningful in an RCT investigating vitamin E and memantine in
mild-to-moderate AD (Dysken 2014).

• The Disability Assessment for Dementia (DAD) (Gelinas 1999)
is used to evaluate the performance of daily activities in
community-dwelling individuals with dementia, based on
caregiver information. The instrument evaluates initiation,
planning and execution of simple and complex activities. A
final score is derived from the percentage of all questions
rated positively, indicating that the study participant is able
to perform the respective task without help. Higher scores
therefore indicate better performance. We found no estimates of
a meaningful change.

Combined cognitive-functional outcome measure

• The Clinical Dementia Rating scale-Sum of Boxes (CDR-
SOB) (O'Bryant 2008) is a semi-structured interview
of patients and informants for the assessment of
cognition (memory, orientation, judgement/problem-solving)
and function (community aJairs, home/hobbies, personal care).
The CDR-SOB total score ranges from 0 to 18 with scores from 3
to 15.5 indicating mild-to-moderate dementia (O'Bryant 2008).
Lower scores indicate a better performance. The MCID was

recently estimated to be one scale point in MCI due to AD and
two points in dementia due to AD (Andrews 2019).

Adverse e;ects

• All three included studies addressed the safety of the product.
The S-Connect study 2013 explicitly classified safety as a
secondary outcome. The others reported safety parameters.
Safety assessments included at a minimum: recordings of
adverse events, the monitoring of vital signs, and additional
laboratory parameters.

Some secondary outcomes defined in the protocol of this
review (Burckhardt 2015) (concordance with intervention, entry
to institutional care, hospital admissions and mortality) were not
assessed explicitly as outcomes in any of the included trials. We
considered any information reported by the trial authors which was
relevant to institutionalisation, hospital admission or mortality in
the adverse eJects section (see EJects of interventions).

Excluded studies

We excluded 21 references and listed the reasons in Figure 1.
Most of the references were excluded because they delivered
general descriptions of the Souvenaid clinical trial programme but
unrelated to a specific study. We excluded the Souvenir I study 2010
because the treatment with Souvenaid lasted only 12 weeks. The
Souvenir II study 2012 had an open-label extension with a separate
registration number (NTR 2456; Souvenir II OLE study 2015), which
we excluded because all participants received the active product.

One further study focused on cerebral glucose metabolism and had
corresponding biomarkers as endpoints (NL-ENIGMA). However,
among the secondary outcomes, endpoints are identified that may
be relevant for this review. So far, no results for these outcomes
have been published. For this reason, the study will remain in
the Ongoing studies category, until it can finally be moved to the
included or excluded studies.

Risk of bias in included studies

Overall, we judged the trials to be well-designed and well-
conducted, and hence to be at low risk of bias. Our ’Risk of bias’
judgments are described in the Characteristics of included studies
tables and also depicted in the ’Risk of bias’ summary and ’Risk of
bias’ graph (see Figure 2; Figure 3)
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Figure 2.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Figure 3.
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Allocation

All trial reports (Souvenir II study 2012; S-Connect study 2013;
LipiDiDiet study 2017) included details of adequate sequence
generation and allocation concealment methods.

Blinding

All trials (Souvenir II study 2012; S-Connect study 2013; LipiDiDiet
study 2017) used adequate blinding methods for participants
and staJ by using placebo drinks with an identical taste and
appearance. The randomisation code was not broken until the
primary outcomes were analysed.

Incomplete outcome data

In all trials (S-Connect study 2013; Souvenir II study 2012;
LipiDiDiet study 2017), the amount of missing outcome data was
equally distributed between groups, but the reasons for study
discontinuation were not described in suJicient detail in the
published papers. However, the overall numbers of dropouts were
low (< 22% in the longer-lasting LipiDiDiet study 2017 trial) and
all trial authors provided detailed information on the reasons for
dropouts in personal communications. We therefore judged the
influence of missing data on the overall results as marginal. Overall,
missing data were considered in intention-to-treat-analyses.

Selective reporting

All included trials (S-Connect study 2013; Souvenir II study
2012,LipiDiDiet study 2017 ) reported the primary outcomes
as described in the protocols published in trial registries. In
the LipiDiDiet study 2017, changes of outcome measures were
explained and made prior to database lock. Relevant serious
adverse events (SAEs) are presented with distribution to the
groups.

Other potential sources of bias

We found no further potential sources of bias, and rated the risk as
low for all three studies.

E;ects of interventions

See: Summary of findings 1 Souvenaid compared to placebo for
MCI/prodromal AD; Summary of findings 2 Souvenaid compared
to placebo for mild Alzheimer's disease dementia; Summary of
findings 3 Souvenaid compared to placebo for mild-to-moderate
Alzheimer's dementia

See Summary of findings 1; Summary of findings 2; Summary of
findings 3.

Incidence of Alzheimer's disease dementia in individuals with
MCI/prodromal AD (primary review outcome)

Incidence of Alzheimer's disease dementia was only investigated
in the LipiDiDiet study 2017, which was the only study in which
participants did not have a diagnosis of dementia at baseline.
Souvenaid for 24 months probably results in little or no diJerence
in incidence of dementia. Of all randomised participants, 41% (62
of 153) were diagnosed with dementia in the Souvenaid group and
37% (59 out of 158) in the control group. The ITT analysis based
on all randomised participants showed no diJerence between the
groups (RR 1.09, 95% CI 0.82 to 1.43; 1 trial, 311 participants;
Analysis 1.1). We considered this as moderate-quality evidence,
downgraded for imprecision.

Changes in global and specific cognitive functions (primary
review outcomes)

MCI/prodromal AD

In the LipiDiDiet study 2017 a five-component NTB z-score (named
"NTB primary endpoint z-score" in the study) was used as the
primary outcome in participants with prodromal AD. Table 4 shows
the components of the individual subscores. At 24 months, the
mean change from baseline in NTB primary endpoint z-score (five
components) (a higher score was better) was −0.028 (SD 0.453) in
the Souvenaid group and −0.108 (SD 0.528) in the placebo group.
Souvenaid probably results in little to no diJerence between the
groups (MD 0.08, 95% CI −0.04 to 0.20; 1 trial, 275 participants) in our
analysis based on available cases (Analysis 1.2). The linear mixed
model (LME) analysis performed by the study authors showed no
statistically significant benefit of Souvenaid in a 24-month period,
whether in a modified intention-to-treat analysis (LME: MD 0.10,
95% CI −0.04 to 0.24; P = 0.17; 311 participants) or in a per
protocol analysis (LME: MD 0.14, 95% CI −0.02 to 0.30; P = 0.080;
295 participants). The results for the NTB total composite z-score
(16 components, Table 4) were similar ((MD 0.01, 95% CI −0.08 to
0.10; 274 participants; Analysis 1.3). We considered all analyses as
moderate-quality evidence, downgraded for imprecision.

At 24 months, the mean change from baseline in the NTB memory
domain z-score (three components, Table 4) was −0.003 (SD 0.569)
in the Souvenaid group and −0.13 (SD 0.619) in the placebo group
(a higher score was better). Souvenaid probably results in little
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to no diJerence between the groups (available cases) (MD 0.13,
95% CI −0.01 to 0.27; 1 trial, 274 participants; Analysis 1.4). This
remained stable in the modified intention-to-treat analysis (LME:
MD 0.14, 95% CI −0.03 to 0.30; P = 0.10; 311 participants) and
per protocol analysis (LME: MD 0.18, 95% CI −0.005 to 0.37; P =
0.057; 295 participants) performed by the study authors (LipiDiDiet
study 2017). We considered this as moderate-quality evidence,
downgraded once for imprecision.

At 24 months, the mean change from baseline in the NTB executive
function domain z-score (four components, Table 4) was −0.145 (SD
0.445) in the Souvenaid group and −0.039 (SD 0.506) in the placebo
group (a higher score was better). Souvenaid probably results in
little to no diJerence between the groups (MD −0.11, 95% CI −0.22
to 0.01; 1 trial, 274 participants; Analysis 1.5) (available cases).
The models performed by the authors showed similar results in a
modified ITT analysis (LME: MD z-score −0.04, 95% CI −0.18 to 0.10)
or in a per protocol analysis (LME: 0.01, 95% CI −0.14 to 0.16).We
considered this as moderate-quality evidence, downgraded once
for imprecision.

Mild AD dementia

Cognition was measured with the NTB in mild AD (Souvenir II study
2012). ALer 24 weeks, the mean change from baseline in the NTB
total composite z-score (12 components, Table 4) was 0.12 (SD
0.278) in the Souvenaid group and 0.035 (SD 0.286) in the placebo
group (a higher score was better). Souvenaid probably results in
little to no meaningful diJerence, depending on the statistical
approach. There was some diJerence between the groups in favour
of Souvenaid in our available-case analysis (MD 0.08, 95% CI 0.00
to 0.17; 1 trial, 172 participants; Analysis 2.1), which was also
observed when missing data were considered in the mixed model of
repeated measure (MMRM) analysis performed by the study authors
(P = 0.035; 259 participants), but not in the trajectories over 24
weeks (MMRM: P = 0.053; 259 participants). We considered this as
moderate-quality evidence, downgraded once for imprecision.

Memory was assessed as the primary outcome in participants
with mild AD (Souvenir II study 2012) by using the NTB memory
function domain z-score (five components, Table 4) (a higher score
was better). ALer 24 weeks, the mean change from baseline in
the Souvenaid group was 0.202 (SD 0.395) and 0.111 (SD 0.463)
in the placebo group. Souvenaid probably results in little to
no meaningful diJerence, depending on the statistical approach.
There was no diJerence between the groups aLer 24 weeks (MD
0.09, 95% CI −0.03 to 0.21; 1 trial, 206 participants) when we
calculated the mean diJerence based on available cases (Analysis
2.2). The result is similar to the analysis performed by the authors
where the change from baseline at week 24 was calculated in
a MMRM based on the ITT population (MMRM: P = 0.090; 259
participants). The authors also considered missing data for the
diJerences in the trajectories over time and in a sensitivity
analysis with multiple imputations (MIs). The diJerence in the
trajectories over 24 weeks showed a significant diJerence in favour
of Souvenaid in the NTB memory function domain z-score (MMRM;
P = 0.023; 259 participants). This result remained stable when
the NTB total composite z-score (12 components, Table 4) was
calculated by multiple imputations when one or two NTB items
were missing (P = 0.032) (Souvenir II study 2012). We considered this
as moderate-quality evidence, downgraded once for imprecision.

At 24 weeks the mean change from baseline in NTB executive
function domain z-score (five components, Table 4) was 0.048
(SD 0.333) in the Souvenaid group and 0.006 (SD 0.323) in the
placebo group (a higher score was better). Souvenaid probably
results in little to no diJerence in executive function (specific
cognitive function) on the NTB executive function domain z-
score (MD 0.04, 95% CI −0.05 to 0.13; 1 trial, 192 participants;
Analysis 2.3) (available-case analysis). The models based on the
ITT population performed by the authors showed similar results
for the change from baseline aLer 24 weeks (MMRM: P = 0.386; 259
participants) and in the trajectories over 24 weeks (MMRM: P = 0.69;
259 participants) (Souvenir II study 2012). We considered this as
moderate-quality evidence, downgraded once for imprecision.

Mild-to-moderate AD dementia

The S-Connect study 2013 assessed cognitive function in people
with mild-to-moderate AD dementia using the ADAS-cog as the
primary outcome (lower score is better, score range 0 - 70). ALer 24
weeks, the mean score in the Souvenaid group was 25.44 (SD 11.56)
and the mean score in the placebo group was 24.42 (SD 10.95).
Souvenaid probably results in little to no diJerence in cognition.
Our available-case analysis (MD 1.02, 95% CI −1.11 to 3.15; 1 trial,
428 participants; Analysis 3.1) and the ITT analysis performed by
the authors (MMRM: MD 0.37; P = 0.51; 527 participants) showed
no statistically significant diJerence between the groups. At 24
weeks, the mean global cognitive function composite z-score (four
components, Table 4) was 0.09 (SD 0.74) in the Souvenaid group
and 0.01 (SD 0.71) in the placebo group (a higher score was better).
In the available-case analysis, there was no diJerence between the
groups for cognition on global cognitive function composite z-score
(four components, Table 4) (z-score) (MD 0.08, 95% CI −0.07 to 0.23;
1 trial, 364 participants). The ITT analysis also showed no diJerence
(MMRM: P = 0.323; 527 participants). We considered both analyses
as moderate-quality evidence, downgraded once for imprecision.

Changes in functional outcome measures (e.g. activities of
daily living) (primary review outcome)

MCI/prodromal AD

We found no evidence in this population.

Mild AD dementia

In the Souvenir II study 2012 functional ability was measured on
the DAD scale (no means presented) in participants with mild AD.
The authors report no diJerence between the groups aLer 24 weeks
(Mann-Whitney U test: P = 0.361; N of participants unclear). We
downgraded the evidence once for imprecision.

Mild-to-moderate AD dementia

Souvenaid probably results in little to no diJerence in activities of
daily living. Daily-living function was measured with the ADCS-ADL
(a higher score was better, score range 0 - 78) in mild-to-moderate
AD. ALer 24 weeks, the mean in the Souvenaid group was 54.66
(SD 15.56) and the mean in the placebo group was 54.15 (15.91).
There was no evidence for a diJerence between the groups in our
available-case analysis (MD 0.51, 95% CI −2.40 to 3.42; 1 trial, 451
participants) (Analysis 3.3) and in an ITT analysis performed by
the study authors (MMRM: P = 0.77; 527 participants; S-Connect
study 2013). We considered this as moderate-quality evidence,
downgraded once for imprecision.
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Combined cognitive-functional outcome measure (primary
outcome)

Combined cognition-function was measured with the CDR-SoB in
two of the studies as a secondary outcome.

MCI/prodromal AD

The LipiDiDiet study 2017 used the CDR-SoB (a higher score
was worse, score range 0 - 18) as a secondary outcome. In this
trial Souvenaid may slightly improve overall cognitive-functional
performance. ALer 24 months, the mean change from baseline was
0.56 (SD 1.32) in the Souvenaid group and 1.12 (SD 1.72) in the
placebo group. The diJerence was statistically significant in favour
of Souvenaid. This eJect was stable in our available-case analysis
(MD −0.56, 95% CI −0.95 to −0.17; 1 trial, 230 participants; Analysis
1.6), in a modified ITT analysis (LME: MD −0.60, 95% CI −1.01 to
−0.19; P = 0.005; 311 participants) and in a per protocol analysis
(LME: −0.72, 95% CI −1.16 to −0.28; P = 0.002; 295 participants),
both published by the study authors. We consider this as moderate-
quality evidence, downgrade once for imprecision.

Mild AD dementia

We found no evidence for Souvenaid in this population.

Mild-to-moderate AD dementia

The S-Connect study 2013 measured this combined outcome with
the CDR-SoB (a higher score was worse, score range 0 - 18) aLer
24 weeks, and observed a mean of 6.89 (SD 3.35) in the Souvenaid
group and 7.01 (SD 3.419) in the placebo group. Souvenaid
probably results in little to no diJerence between the groups. There
was no statistically significant diJerence between the groups in our
available-case analysis (MD −0.12, 95% CI −0.74 to 0.50; 1 trial, 450
participant; Analysis 3.4) and when missing data were considered
in an ITT analysis (MMRM: P = 0.50; 527 participants; S-Connect
study 2013) performed by the study authors. We considered this as
moderate-quality evidence, downgraded once for imprecision.

Adverse events and adverse e;ects (primary review outcome)

The European Medicines Agency (EMA) recommends an on-
treatment follow-up of at least six months aLer short-term trials
to demonstrate safety (EMA 2018). With a study duration of 24
weeks, the S-Connect study 2013 and the Souvenir II study 2012 did
not fully meet this requirement. The LipiDiDiet study 2017 had a
treatment duration of 24 months.

All included studies describe the intervention as well-tolerated.
Compliance with the study product seemed to be high (LipiDiDiet
study 2017: 93.4%; S-Connect study 2013: 94.1%; Souvenir II study
2012: 97.1%). The following results are all reported in an 'as treated'
population.

For adverse events and adverse eJects, we recorded under general
safety the number of participants who had at least one (serious)
adverse event. Some study participants had more than one adverse
event. It was not possible to show which adverse events occurred
together and whether there were frequent combinations.

All but one of the serious adverse events were considered to be
unrelated to the use of the study product. The one serious adverse
event (confusion) reported in the S-Connect study 2013 that was
considered to be possibly related to the use of the study product

was in the placebo group. In the terminology of the PRISMA harms
checklist (Zorzela 2016) and the Cochrane Handbook (Peryer 2020),
we consider this as a serious adverse eJect.

None of the studies reported full causality assessment according to
the PRISMA harms recommendations (Zorzela 2016).

MCI/prodromal AD

None of the serious adverse events in the LipiDiDiet study 2017 were
regarded as related to the study products. Some of the adverse
events which contributed to study discontinuation seemed to be
related to study product (adverse eJects). This related to five
participants in the active group (two with eczema, one each with
abdominal pain upper, regurgitation, or lactose intolerance) and
four participants in the control group (one each with diarrhoea,
hypersensitivity, urticaria, or lactose intolerance and weight gain).

Adverse eJects which did not lead to study discontinuation were
not explicitly identified as such. The project co-ordinator informed
us that if they had noticed adverse events which had been traceable
to the intervention they would have reported them.

In the LipiDiDiet study 2017 the safety analysis is also presented for
all participants who received at least one dose of the study product.
The proportion of participants aJected by at least one adverse
event during the 24 months was nearly equal in the Souvenaid
group (132/152; 86.4%) and the placebo group (138/157; 87.9%) (RR
0.99, 95% CI 0.91 to 1.08; 309 participants). The frequency of at least
one serious adverse event showed only small diJerences between
the Souvenaid group (34/152; 22.4%) and the placebo group
(30/157; 19.1%) (RR 1.17, 95% CI 0.76 to 1.81; 309 participants;
Analysis 1.7). We downgraded the evidence once for imprecision.

The overall dropout rate was equally distributed between the
Souvenaid group (21.7%) and control group (21.0%) (RR 1.03,
95% CI 0.67 to 1.58; 309 participants). The dropout rates due to
adverse events (RR 1.55, 95% CI 0.57 to 4.25; 309 participants)
and serious adverse events (RR 2.07, 95% CI 0.38 to 11.11; 309
participants) were also similar, but the very wide confidence
intervals indicate the imprecision of the results (Analysis 1.7). The
LipiDiDiet study 2017 reported two hospital admissions within the
study period of 24 months, but there were serious adverse events
(e.g. cardiac operation) that would have led to additional hospital
admissions beyond those reported. The LipiDiDiet study 2017 had
five deaths within 24 months, four in the Souvenaid group (one
each due to infection and bronchial carcinoma, and two due to
respiratory failure) and one in the placebo group (sudden death).
The deaths were probably not due to the experimental or control
interventions.The details of the adverse events of the LipiDiDiet
study 2017 are presented in Table 5.

Mild AD dementia

In the Souvenir II study 2012 84.1% of the reported adverse events
were assessed as being "not related" or "unlikely to be related"
to the intervention (82.5% active group; 85.4% control group).
Further details of the remaining 15.9% adverse events, which may
be related to the interventions and therefore would be adverse
eJects, are not reported.

Regarding general safety, the Souvenir II study 2012 showed the
following results in the participants who received at least one unit
of the study product (all participants, treated population): The
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proportion of the participants aJected by at least one adverse event
during 24 weeks was lower in the Souvenaid group (67/129; 51.9%)
than in the in the placebo group (78/129; 60.5%) (RR 0.86, 95% CI
0.69 to 1.07; 258 participants). Serious adverse events were higher
in the Souvenaid group (10/129; 7.8%) than in the placebo group
(6/129; 4.7%) (RR 1.67, 95% CI 0.62 to 4.45; 258 participants). The
overall dropout rate was also a little higher in the Souvenaid group
(RR 1.32, 95% CI 0.58 to 3.03; 259 participants). Few participants
terminated the study due to adverse events or serious adverse
events (2.3% in the intervention group and 1.65% in the placebo
group) (RR 1.49, 95% CI 0.25 to 8.76; 259 participants; Analysis 2.4).
Data on hospital admissions were not provided. There were no
deaths during the 24 weeks of the study (Souvenir II study 2012).

None of the eJects described in the Souvenir II study 2012 reached
statistical significance. We consider the evidence for adverse
events as moderate, downgraded once for imprecision. We present
detailed adverse events in Table 6.

Mild-to-moderate AD dementia

in the S-Connect study 2013 there are no details on adverse events
that might be related to the intervention (i.e. on adverse eJects).

Regarding general safety, the S-Connect study 2013 showed the
following results in the participants who received at least one unit
of the study product (all participants, treated population): The
proportion of the participants aJected by at least one adverse event
during 24 weeks was lower in the Souvenaid group (150/264; 56.8%)
than in the in the placebo group (165/260; 63.5%) (RR 0.90, 95%
CI 0.78 to 1.03; 1 trial, 524 participants). Serious adverse events
were fewer in the Souvenaid group (26/264; 9.8%) than in the
placebo group (34/260; 13.1%) (RR 0.78, 95% CI 0.49 to 1.26; 524
participants). The overall dropout rate was similarly distributed in
both groups (RR 0.94, 95% CI 0.62 to 1.42; 527 participants). Few
participants terminated the study due to adverse events or serious
adverse events. The relative eJect in favour of the intervention
group appears at first sight to be large, but it is based on small
absolute numbers (2/265.in the intervention group and 4/262 in
the placebo group) (RR 0.49, 95% CI 0.09 to 2.68; 527 participants;
Analysis 3.5). Data on hospital admissions were not provided. One
death due to malignant mesothelioma in the control group was
reported in the S-Connect study 2013.

None of the eJects described in the S-Connect study 2013 reached
statistical significance. We consider the evidence for adverse
events as moderate, downgraded once for imprecision. We present
detailed adverse events in Table 7.

In total, the number of body system-specific adverse events that
occurred in the 24 months of the LipiDiDiet study 2017 were mostly
lower than the event rate in the two shorter studies with 24 weeks
follow-up.

Non-cognitive symptoms associated with dementia and
quality of life (secondary review outcomes)

None of the studies assessed either non-cognitive symptoms
associated with dementia or quality of life.

D I S C U S S I O N

Summary of main results

We included three RCTs which investigated Souvenaid in 1097
participants at diJerent stages of AD. The progression from
MCI (prodromal AD) to dementia due to AD was measured in
only one trial, which lasted over a period of 24 months. All of
the studies measured cognitive function. The two RCTs which
included participants with very mild or mild-to-moderate AD
dementia also measured everyday function, whereas combined
cognition-function was only measured in prodromal AD and mild-
to-moderate AD dementia. All studies reported adverse events.

We found no convincing evidence of a benefit for Souvenaid on any
of our primary or secondary outcomes, including moderate-quality
evidence that Souvenaid does not aJect incidence of dementia
over two years in participants with prodromal AD at baseline.

The evidence for combined cognitive-functional outcomes is
conflicting. The largest trial showed a small benefit in participants
with prodromal AD. The diJerence proved stable under several
statistical assumptions for missing participant data. However,
taking recently-published MCID estimates for CDR-SoB in this
population (Andrews 2019) into account, the diJerence is
not clinically meaningful. There was little to no diJerence in
participants with mild-to-moderate AD dementia.

Adverse eJects observed were low in all trials. There were a number
of adverse events, but to make a connection with Souvenaid or
to reject it would put too much strain on the available data.
We downgraded the evidence for imprecision because of wide
confidence intervals.

Quality of life or other secondary review outcomes were not
reported for any of the trials.

Overall completeness and applicability of evidence

The trials investigated Souvenaid in an appropriate dose (according
to the recommendation of the manufacturer). All trials included
community-dwelling participants with prodromal AD, very mild
and mild-to-moderate AD dementia who seem to accurately
represent the population seen in clinical practice. According to
the nutritional parameters reported, we further assumed that the
participants were at low risk of nutritional deficiencies. Based on
the available data, it was not possible to investigate Souvenaid in
subgroups with nutritional deficiencies. We therefore cannot rule
out that people with AD and poorer baseline nutritional status may
benefit from Souvenaid. Nor can we draw any conclusions about its
eJects in people with advanced dementia.

All trials investigated relevant endpoints for people with AD, as
recommended by an expert group of the European Medicines
Agency (EMA 2018). They assessed cognition with diJerent test
batteries which may aJect the comparability. It is assumed that
these tests are sensitive enough to detect changes in people
at the milder end of the disease spectrum, but so far there is
no consensus about the validity of these tests for this purpose.
However, all trials also assessed biomarkers, which we have not
included since the utility of these is also still under debate (EMA
2018). Data permitting, we would have performed several meta-
analyses at endpoints reported in the LipiDiDiet study 2017 and the
Souvenir II study 2012. We also planned several sensitivity analyses
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to test this approach. This plan followed the recommendation of
the EMA and we think that from a clinical point of view, these
populations are similar enough to be investigated together. Apart
from the diagnoses, both studies included drug-naïve participants
with similar MMSE scores. We specified in our protocol that we
would pool data from comparable time points if outcomes were
measured at more than one time point. However, we were not
able to get six-month data which we could use for a meta-analysis.
Both the sponsor Nutricia and the authors of LipiDiDiet study 2017
declined to provide the data, with the argument that no meaningful
scientific hypothesis exists for pooling intervention eJects in these
populations at this time point. Both lines of argument might
be reasonable. There are scientific uncertainties in the field of
AD about the optimal duration of follow-up for a trial and the
demarcation of disease stages in this population (EMA 2018).

Quality of the evidence

We assessed all three RCTs as being at low risk of bias in all domains
according to the Cochrane 'Risk of bias' tool. By using the GRADE
approach, we rated the overall quality of evidence for all outcomes
as moderate. However, the evidence is based on single RCTs with
some conflicting results.

Potential biases in the review process

We prespecified inclusion of domain-specific cognitive outcomes
without defining an explicit hierarchical order.

We excluded one RCT due to a short-term follow-up period of
only 12 weeks. This study (Souvenir I study 2010) observed some
beneficial eJects. However, we do not see that the inclusion of
this trial would have changed our overall conclusions. Two of
the included studies were industry-funded. There were too few
studies to use the funnel-plot method to look for indications of
unpublished studies, so we cannot rule out this possibility.

We did not include biomarker measures, due to uncertain
diagnostic validity in the field of dementia. We found no convincing
evidence on patient-relevant dementia measures and decided
not to compensate for this lack of evidence with biomarkers.
We might change this approach in the future, if and when they
are recommended as primary outcomes in dementia trials. We
assessed beneficial and adverse eJects in the same review and did
not conduct a special search for studies assessing the unintended
eJects of the product. In so doing, we have taken the adverse events
from our included studies, which are very low. Including data from
non-randomised trials or other populations might have changed
the numbers but probably not the certainty of the evidence.

Agreements and disagreements with other studies or
reviews

A systematic review by Onakpoya 2017 investigated Souvenaid in
Alzheimer's disease. Their search strategy, inclusion criteria and
methods for meta-analysis diJered slightly from ours. The authors
included the trial with a follow-up of 12 weeks. They have further
conducted meta-analyses by combining diJerent measures. None

of the meta-analyses showed a diJerence between Souvenaid
and the placebo. Altogether, the review's findings are in line with
ours. To our knowledge, no systematic review included the recent
LipiDiDiet study 2017, which investigated the incidence of AD
dementia as a secondary outcome.

A U T H O R S '   C O N C L U S I O N S

Implications for practice

Currently, there is no evidence that Souvenaid is useful
for preventing progression from prodromal AD to dementia.
Furthermore, we found no convincing evidence for the eJicacy
of Souvenaid in the treatment of symptoms of dementia due to
Alzheimer’s disease. These results were based on moderate-quality
evidence. There are advantages for some outcomes, especially
in early stages of the disease, but they are small and not
consistent across all outcomes. Adverse eJects and adverse events
of Souvenaid seem to be uncommon. The evidence is drawn from
three studies and data were insuJicient for meta-analysis, so that
our ability to draw conclusions about any eJects is limited. The
eJects on more severe AD dementia remain unknown.

Implications for research

One study reported some positive results for memory in very mild
AD dementia, but we did not replicate this finding using a diJerent
statistical approach. Another reported significant beneficial eJects
in a combined measure of cognition and function (CDR-SoB)
in participants with prodromal AD; this result was robust to
diJerent statistical models. These results should be replicated and
investigated further, especially in participants at the very mild end
of the AD continuum.

Souvenaid is a nutritional intervention. Future trials should
investigate people with nutritional deficiencies or provide
prespecified subgroup analyses for people at risk of malnutrition.
From a review author's and a reader's perspective, it would
be helpful if similar instruments were used to measure patient-
relevant outcomes. With regard to further study design features, we
refer to current recommendations on the clinical investigation of
medicines in AD (i.e. EMA 2018; FDA 2018), which we think can also
guide trials investigating nutritional supplements.
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Study characteristics

Methods Randomised, placebo-controlled, multicentre trial

Trial duration from April 2009 to June 2015

Participants Countries: Finland, Germany, the Netherlands, and Sweden

Diagnosis: prodromal Alzheimer’s disease (mean MMSE 26)

Follow-up: 24 months

Inclusion criteria: age 55 – 85 years; fulfilled criteria for prodromal Alzheimer’s disease as defined by
a) disorder of episodic memory, and b) evidence for underlying Alzheimer's disease pathology (Dubois
2007); MMSE score > 24 or ≥ 20 if education level ≤ 6 years; use of non-prescription/prescription cog-
nitive enhancers (e.g. ginkgo) and statins on a stable dose for at least 3 months prior to baseline; and
availability of a responsible caregiver

Exclusion criteria: participants with dementia according to DSM IV; historical use of donepezil, rivastig-
mine, galantamine, or memantine, use of omega-3 preparations, alcohol or drug abuse, major depres-
sive disorders (DSMIV) or other concomitant serious conditions, intake of vitamins B6, B12, folic acid,
vitamin C, or vitamin E of more than 200% of the recommended daily intake; MRI or CT scan consis-
tent with a diagnosis of stroke, intracranial bleeding, mass lesion, or normal pressure hydrocephalus
(minimal white matter changes and up to 2 lacunar infarcts judged to be clinically insignificant were al-
lowed). Participants who progressed to dementia during the trial could remain in the trial and start ap-
proved Alzheimer’s disease medication, according to the clinician’s judgment (switching to Souvenaid
was allowed)

Setting: participants were recruited from memory clinics and had routine assessments in the year be-
fore screening (not further described)

Total number of participants randomised: n = 311 (n = 153 Souvenaid group / n = 158 control group)

Per protocol population (24 months): n = 295 (n = 142 Souvenaid group / n = 153 control group)

Baseline characteristics:

• age, mean (SD): Souvenaid group 71.3 (7.0) , control group 70.7 (6.2);

• women in percentage: Souvenaid group 47%, control group 54%;

• years of education, mean (SD): Souvenaid group 10.6 (3.9), control group 10.7 (3.6);

• MMSE, mean (SD): Souvenaid group 26.4 (2.1), placebo group 26.9 (1.9);

• no BMI was reported. We asked the project co-ordinator of the study who referred to future publica-
tions for baseline data

• apolipoprotein e4 positive carrier, n (%): Souvenaid group 83/138 (60), control group 90/143 (63) (not
available for all participants)

Interventions Intervention 1: Souvenaid 125 ml drink/once daily for 24 months which contains Fortasyn Connect™
(DHA, EPA, phospholipids, choline, UMP, vitamin B12, B6, and folate, vitamins C and E, and selenium)
(see Table 1)

Intervention 2: Isocaloric drink 125 ml/once daily for 24 months, similar in appearance and flavours
(vanilla and strawberry)

Outcomes Primary (24 months):

• Cognitive performance based on NTB (Harrison 2007) primary endpoint z-score; 5 components: Con-
sortium to Establish a Registry for Alzheimer's Disease (CERAD) 10-word list learning immediate recall,
CERAD 10-word delayed recall, CERAD 10-word recognition, category fluency, and letter digit substi-
tution test (LDST)

Secondary (24 months):

LipiDiDiet study 2017 
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• NTB (Harrison 2007) memory domain z-score; 3 components: CERAD10-word list learning immediate
recall, delayed recall, and recognition

• NTB (Harrison 2007) executive function domain z-score; 4 components: category fluency, Wechsler
memory revised (WMS-r) Digit Span total score, concept shifting test condition C (corrected for the
zero trials), letter digit substitution test (LDST)

• NTB (Harrison 2007) total composite z-score based on all 16 items of the NTB)

• The Clinical dementia rating scale-Sum of Boxes (CDR-SOB) (O'Bryant 2008)P

• Progression to dementia (according to DSM IV)

Safety and tolerability

Surrogate parameter (i.e. MRI assessed are not included in this review)

Methods of AE Assessment • Safety parameters: adverse events, concomitant medication, nutritional supplement, study product
compliance, vital signs (heart rate, systolic blood pressure, and diastolic blood pressure), and clinical
safety laboratory tests

• Assessment of product compliance by participants recorded the amount of study product taken in a
daily diary; no specification for the other parameters

• Monitoring of the parameters over a period of 24 months

Notes Funding and methods used to control bias resulting from conflict of interest: see Table 2.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk LipiDiDiet study 2017:

Quote: "Eligible participants were randomly assigned (1:1) to receive either the
active or control product once daily according to a randomisation list, which
was computer generated by Nutricia Research, stratified by site, and in block
sizes of four." p. 967

Allocation concealment
(selection bias)

Low risk LipiDiDiet study 2017:

Quote: "Sealed opaque envelopes were available for each participant. After
acceptance of a participant to the trial, the envelope with the lowest unused
number was opened at the site, containing the code for that participant."
p.967

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk LipiDiDiet study 2017:

Quote: "The active and control products were isocaloric and similar in appear-
ance and flavours (vanilla and strawberry). All study personnel and partici-
pants, including the investigators and study-site staJ, were masked to treat-
ment assignment." p.967

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Blinding of efficacy outcomes: appropriate for 24 months data

Blinding of safety and efficacy interims outcomes: high risk

LipiDiDiet study 2017:

Quote: "All study personnel and participants, including the investigators and
study-site staJ, were masked to treatment assignment. Only the trial-inde-
pendent statistician and the independent data monitoring committee, who
reviewed interim data for safety and efficacy purposes, were partially un-
masked.” p.967

LipiDiDiet study 2017  (Continued)

Souvenaid for Alzheimer's disease (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

31



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Incomplete outcome data
(attrition bias)
All outcomes

Low risk ITT analysis and sensitivity analysis considering missing data not at random
provided

Selective reporting (re-
porting bias)

Low risk Secondary outcomes for MMSE, ADAS-Cog, MADRS and Alzheimer’s Disease
Cooperative Study-Activities of Daily Living (ADCS-ADL) were planned in trials
registry the study protocol was changed in the same month of trial completion
(June 2015) but "prior to database lock" (supplement p.5 to 6). The secondary
outcomes were reduced and re-categorised which was justified by new AD re-
search and respective references

Other bias Low risk  

LipiDiDiet study 2017  (Continued)

 
 

Study characteristics

Methods Randomised, double-blind, placebo-controlled trial 
Trial duration from March 2009 to March 2011

Participants Country: USA

Diagnosis: mild-to-moderate Alzheimer’s disease (mean MMSE 20)

Follow-up: 24 weeks

Inclusion criteria: age ≥ 50 years; diagnosis of probable AD (NINCDS-ADRA); MMSE score between 14
and 24 inclusive; use of US Food and Drug Administration-approved AD medication on a stable dose for
at least 4 months prior to baseline; and availability of a responsible study partner

Exclusion criteria: diagnosis of a neurological/psychiatric disease significantly contributing to cogni-
tive difficulties other than AD; depression; recent use of potent anticholinergic agents, antipsychotics,
omega-3 fatty acid-containing supplements and/or oily fish consumption more than twice a week,
high-energy or high-protein nutritional supplements or medical foods, vitamins B, C and/or E contain-
ing supplements at > 100% of daily value, or other investigational products; recent change in lipid-low-
ering medications, antidepressants, or antihypertensives; alcohol or drug abuse in the opinion of the
investigator; or institutionalisation in a nursing home

Setting: participants were recruited from community or clinic setting but not institutionalised in a nurs-
ing home

Total number of participants: n = 527 (n = 265 Souvenaid group / n = 262 control group)

Per protocol population: n = 451 (n = 228 Souvenaid group / n = 223 control group)

Baseline characteristics:

• age, mean (SD): Souvenaid group 76.6 (8.2) , control group 76.9 (8.2)

• women in percentage: Souvenaid group 52%, control group 52%;

• years of education beyond primary school, mean (SD): Souvenaid group 6.7 (3.6), control group 6.4
(3.5);

• MMSE, mean (SD): Souvenaid group 19.5 (3.2), placebo group 19.4 (3.0);

• body mass index, kg/m2 (SD): Souvenaid group 26.2 (4.5), placebo group 26.6 (4.6);

• apolipoprotein e4 positive carrier, n (%): Souvenaid group 135 (60.8), control group 116 (58.0);

• participants used acetylcholinesterase inhibitor (%): Souvenaid group 87 (32.8), control group 92
(35.1);

• participants used memantine (%): Souvenaid group 13 (4.9), control 19 (7.3)
;

S-Connect study 2013 
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• participants used acetylcholinesterase inhibitor and memantine combined (%): Souvenaid group 164
(61.9), control group 151 (57.6)

Interventions Intervention 1: Souvenaid 125 mL drink/once daily for 24 weeks which contains Fortasyn Connect™
(DHA, EPA, phospholipids, choline, UMP, vitamin B12, B6, and folate, vitamins C and E, and selenium)
(see Table 1). Participants chose vanilla or strawberry flavours based on personal taste preferences

Intervention 2: Iso-caloric control product 125 ml/once daily for 24 weeks. Product lacked Fortasyn
Connect™, but was otherwise identical to the active product with identical taste profile and appear-
ance. Participants chose vanilla or strawberry flavours based on personal taste preferences

Outcomes Primary (24 weeks):

• The Alzheimer’s Disease Assessment Scale ADAS-cognitive subscale (ADAS-Cog) (Rosen 1984)

Secondary (24 weeks):

• The Alzheimer’s Disease Cooperative Study-Activities of Daily Living (ADCS-ADL) (Galasko 1997)

• Cognitive test battery named Global cognitive function composite z-score; 4 components: Digit Span
from the Wechsler Memory Scale – Third Edition, the Concept Shifting Test, the Letter Digit Substitu-
tion Test, and Category Fluency

• The Clinical dementia rating scale-Sum of Boxes (CDR-SOB) (O'Bryant 2008)

• Safety and tolerability

Nutritional blood parameters assessed are not included in this review

Methods of AE Assessment • Safety parameters: examination of participant medical history, (serious) adverse events, concomitant
medication, nutritional supplement, study product compliance, vital signs and safety laboratories for
liver function, renal function, and coagulation

• Assessment not specified

• Monitoring of the parameters over a period of 24 weeks

Notes Funding and methods used to control bias resulting from conflict of interest: see Table 2

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk S-Connect study 2013:

Quote: "Allocation to active or control product was performed through a cen-
tral randomization procedure in the Electronic Data Capture system using four
different randomization codes (A, B, C, and D)." p. 2

Allocation concealment
(selection bias)

Low risk S-Connect study 2013:

Quote: "Allocation to active or control product was performed through a cen-
tral randomization procedure in the Electronic Data Capture system using four
different randomization codes (A, B, C, and D)." p. 2

Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk S-Connect study 2013:

Quote: "Participants, study partners, and study staJ were masked to study
group assignment during the trial. Unmasking did not occur until initial statis-
tical modeling of the primary outcome was complete." p. 2

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk S-Connect study 2013:

S-Connect study 2013  (Continued)
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Quote: "Participants, study partners, and study staJ were masked to study
group assignment during the trial. Unmasking did not occur until initial statis-
tical modeling of the primary outcome was complete." p. 2

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Provided ITT

The reasons for discontinuation from 70 participants are unclear apart from
SEA but drop outs are balanced in numbers and overall drop out 14% (IG 14%,
CG 15%).

Selective reporting (re-
porting bias)

Low risk All outcomes reported as described in protocol, study conclusion congruen-
t,with results and relevant AEs/SAEs are named with distribution to group

Other bias Low risk The model specifications for the outcomes measured with "trajectories over
time" could be resolved by personal communication with the sponsor

S-Connect study 2013  (Continued)

 
 

Study characteristics

Methods Randomised, double-blind, placebo-controlled trial

Randomisation between November 2009 and May 2011. We got no information on exact trial duration
from the Sponsor Nutricia

Participants Countries: Europe (The Netherlands, Germany, Belgium, Spain, Italy, and France)

Diagnosis: "drug-naïve" patients with very mild Alzheimer’s disease (mean MMSE 25)

Follow-up: 24 weeks

Inclusion criteria: diagnosis of probable Alzheimer's disease (NINCDS-ADRA); recent MRI or CT had
shown no evidence of any other potential causes of dementia; MMSE ≥ 20; age ≥ 50 years; written in-
formed consent; and availability of a responsible caregiver

Exclusion criteria: neurological disease other than Alzheimer's disease; cholinesterase inhibitor or NM-
DA-receptor antagonist use within 3 months prior to baseline; Depression Scale (15-item) score of > 6;
use within 2 months prior to baseline of: Omega-3 fatty acid containing supplements or regular con-
sumption of oily fish (> twice/week) within 2 months prior to baseline, use of atropine, scopolamine,
tolterodine, hyoscyamine, biperiden, benztropine, trihexyphenidyl, oxybutynin, antipsychotics, vit-
amins B, C, and/or E (> 200% of the recommended daily intake), consumption of high-energy and/or
high-protein nutritional supplements, a change in dose of lipid-lowering medications, antidepressants,
antihypertensives, or the use of other investigational products within 1 month prior to baseline; exces-
sive alcohol intake or drug abuse; nursing home institutionalisation; investigator uncertainty regarding
the willingness or ability of the patient to comply with the protocol

Setting: Community; participants recruited from Alzheimer's disease centres (The Netherlands (n = 9),
Germany (n = 5), Belgium (n = 4), Spain (n = 3), Italy (n = 3), and France (n = 3))

Total number of participants: n = 259 (n = 130 Souvenaid group / n = 129 control group)

Per protocol population: n = 238 (n = 118 Souvenaid group / n = 120 control group)

Baseline characteristics:

• age, mean (SD): Souvenaid group 74.4 (6.9), control group 73.2 (8.4)

• women in percentage: Souvenaid group 47.7%, control group 50.4%;

• years of education beyond primary school, mean (SD): Souvenaid group 6.5 (4.8), control group 6.6
(4.6);

Souvenir II study 2012 
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• MMSE, mean (SD): Souvenaid group 24.9 (2.9), placebo group 25.0 (2.8);

• BMI, kg/m2 (SD): Souvenaid group 26.1 (4.1), placebo group 26.7 (4.2);

• apolipoprotein e4 positive carrier, n (%): Souvenaid group 59 (48.8), control group 60 (50.8)

Interventions Intervention 1: Souvenaid 125 mL drink/once daily for 24 weeks which contains Fortasyn Connect™
(DHA, EPA, phospholipids, choline, UMP, vitamin B12, B6, and folate, vitamins C and E, and selenium)
(see Table 1)

Intervention 2: Iso-caloric control product 125 ml/once daily that lacked Fortasyn Connect™, but that
was otherwise identical to the active product with identical taste profile and appearance

Outcomes Primary (24 weeks):

• Based on NTB (Harrison 2007) memory function domain z-score; 5 components: Rey Auditory Verbal
Learning Test immediate recall, delayed recall and recognition performance, and Wechsler Memory
Scale-revised (WMS-r) verbal paired associates immediate and delayed recall

Secondary (24 weeks):

• NTB (Harrison 2007) executive function domain z-score; 5 components: WMS-r Digit Span, Trail Mak-
ing Tests parts A and B (Delis Kaplan Executive Function System™ condition 2 and condition 4, respec-
tively), Category Fluency, and the Controlled Oral Word Association Test

• modified NTB (Harrison 2007) total composite z-score; 12 components: Rey Auditory Verbal Learning
Test immediate recall, delayed recall and recognition performance, and Wechsler Memory Scale-re-
vised (WMS-r) verbal paired associates immediate and delayed recall, WMS-r Digit Span, Trail Making
Tests parts A and B (Delis Kaplan Executive Function System™ condition 2 and condition 4, respective-
ly), Category Fluency, and the Controlled Oral Word Association Test. Additional components: orien-
tation task of the ADAS-cog and the Letter Digit Substitution Test

• Disability Assessment for Dementia (DAD) (Gelinas 1999)

Safety and tolerability parameters assessed but not explicitly named as outcomes; Electroencephalog-
raphy and nutritional blood parameters not included in this review

Methods of AE Assessment • Safety parameters: examination of participant medical history, adverse events, vital signs and labo-
ratory tests

• Assessment of product compliance by participant recorded; no specification for the other parameters

• Monitoring of the parameters over a period of 24 weeks

Notes Funding and methods used to control bias resulting from conflict of interest: see Table 2

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Souvenir II study 2012:

Quote: “Allocation to the study groups was performed using a central random-
ization procedure in the Electronic Data Capture system, using four different
randomization codes (A, B, C, and D)” p. 228

Allocation concealment
(selection bias)

Low risk Souvenir II study 2012:

Quote: “Allocation to the study groups was performed using a central random-
ization procedure in the Electronic Data Capture system, using four differ-
ent randomization codes (A, B, C, and D)." " The investigator, study-site staJ,
Danone Research staJ, study staJ of the Clinical Research Organisation, pa-
tients, and caregivers were all blinded to the study products.” p. 228

Souvenir II study 2012  (Continued)
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Blinding of participants
and personnel (perfor-
mance bias)
All outcomes

Low risk Souvenir II study 2012:

Quote: “The investigator, study-site staJ, Danone Research staJ, study staJ of
the Clinical Research Organisation, patients, and caregivers were all blinded to
the study products.” p. 228

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk Souvenir II study 2012:

Quote: “The randomization code was not broken until initial statistical model-
ing of the primary outcome was complete.” p. 228

Quote: "Data analysis was conducted by staJ of Danone Research and an
outside statistician (JWR Twisk) independently and again by staJ at Rush
Alzheimer’s Disease Center (S Leurgans, RC Shah, DA Bennett, W Fan) who re-
ceived the whole data set and preformed a statistical analysis blinded to study
treatment on the primary outcome measure" p. 234

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Lost to follow-up 8.1% almost equal distributed

Selective reporting (re-
porting bias)

Low risk Outcomes presented as described in published study protocol.

Other bias Low risk  

Souvenir II study 2012  (Continued)

AD: Alzheimer's disease; ADAS-Cog: Alzheimer’s Disease Assessment Scale -cognitive subscale; ADCS-ADL: Alzheimer's Disease Cooperative
Study Activities of Daily Living; AE: Adverse events; BMI: body mass index; CT: computer-assisted tomography; DHA: Docosapentaenoic
acid; DSM: Diagnostic and Statistical Manual of Mental Disorders; EPA: Eicosapentaenoic acid; ITT: Intention to treat; MADRS: Montgomery–
Åsberg Depression Rating Scale; MMSE: Mini Mental State Examination; MRI: Magnetic resonance imaging; NTB: Neuropsychological Test
Battery; NMDA: N-methyl-D-aspartate. SAE: Serious adverse events; SD: Standard deviation; UMP: Uridine-5'-monophosphate
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Souvenir II OLE study 2015 Open-label extension of the Souvenir II study 2012, all participants received the active product

Souvenir I study 2010 Treatment with Souvenaid lasted only 12 weeks

 

Characteristics of ongoing studies [ordered by study ID]

 

Study name NL-ENIGMA

Methods Randomised controlled trial

Participants 40 patients with mild cognitive impairment or mild dementia due to Alzheimer's disease

Interventions Medical food Souvenaid or placebo for a period of 24 weeks

Outcomes Primary: Quantitative absolute and relative

NL-ENIGMA 
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(FDG) uptake over 24 weeks, as assessed by 18F-FDG-PET using Alzheimer's disease regions of in-
terest (ROIs)

Secondary:

• Semi-quantitative Standardized Uptake Value (SUV) and SUV ratio over 24 weeks, assessed by
18F-FDG-PET using Alzheimer's disease Regions of Interest (ROIs) using different time windows af-
ter injection

• MRI biomarkers

• Blood biomarkers

• CSF markers (optional)

• Cognition: Rey Auditory Verbal Learning Test immediate and delayed recall and recognition test -
Executive functioning using TMT-A and TMT-B

Semi-quantitative Standardized Uptake Value (SUV) and SUV ratio over 24-weeks

Starting date  

Contact information  

Notes We contacted N. Scheltens and the sponsor Nutricia in April 2019. According to N. Scheltens results
will be presented at a conference in 2019. patient-relevant outcomes are only investigated as sec-
ondary outcomes in this trial. We therefore decided to wait until the trial is published

NL-ENIGMA  (Continued)

CSF: cerebrospinal fluid; MRI: magnetic resonance imaging
 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Souvenaid versus placebo in prodromal Alzheimer's disease

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.1 Incidence of Alzheimer's demen-
tia

1 311 Risk Ratio (M-H, Fixed, 95%
CI)

1.09 [0.82, 1.43]

1.2 Cognition: NTB primary endpoint
z-score (five components)

1 275 Mean Difference (IV, Fixed,
95% CI)

0.08 [-0.04, 0.20]

1.3 Cognition: NTB total composite z-
score (16 components)

1 274 Mean Difference (IV, Fixed,
95% CI)

0.01 [-0.08, 0.10]

1.4 Specific cognition: NTB memory
domain z-score (3 components)

1 274 Mean Difference (IV, Fixed,
95% CI)

0.13 [-0.01, 0.27]

1.5 Specific cognition: NTB executive
function domain z-score (4 compo-
nents)

1 274 Mean Difference (IV, Fixed,
95% CI)

-0.11 [-0.22, 0.01]

1.6 Combined cognitive-function:
CDR-SoB

1 230 Mean Difference (IV, Fixed,
95% CI)

-0.56 [-0.95, -0.17]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1.7 General safety 1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

1.7.1 Any adverse events 1 309 Risk Ratio (M-H, Fixed, 95%
CI)

0.99 [0.91, 1.08]

1.7.2 Any serious adverse events 1 309 Risk Ratio (M-H, Fixed, 95%
CI)

1.17 [0.76, 1.81]

1.7.3 Dropout overall 1 309 Risk Ratio (M-H, Fixed, 95%
CI)

1.03 [0.67, 1.58]

1.7.4 Dropout due to adverse events 1 309 Risk Ratio (M-H, Fixed, 95%
CI)

1.55 [0.57, 4.25]

1.7.5 Dropout due to serious adverse
events

1 309 Risk Ratio (M-H, Fixed, 95%
CI)

2.07 [0.38, 11.11]

 
 

Analysis 1.1.   Comparison 1: Souvenaid versus placebo in prodromal
Alzheimer's disease, Outcome 1: Incidence of Alzheimer's dementia

Study or Subgroup

LipiDiDiet study 2017

Total (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.58 (P = 0.57)
Test for subgroup differences: Not applicable

Souvenaid
Events

62

62

Total

153

153

Placebo
Events

59

59

Total

158

158

Weight

100.0%

100.0%

Risk Ratio
M-H, Fixed, 95% CI

1.09 [0.82 , 1.43]

1.09 [0.82 , 1.43]

Risk Ratio
M-H, Fixed, 95% CI

0.5 0.7 1 1.5 2
Favours Souvenaid Favours placebo

 
 

Analysis 1.2.   Comparison 1: Souvenaid versus placebo in prodromal Alzheimer's
disease, Outcome 2: Cognition: NTB primary endpoint z-score (five components)

Study or Subgroup

LipiDiDiet study 2017 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.35 (P = 0.18)
Test for subgroup differences: Not applicable

Souvenaid
Mean

-0.028

SD

0.453

Total

134

134

Placebo
Mean

-0.108

SD

0.528

Total

141

141

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.08 [-0.04 , 0.20]

0.08 [-0.04 , 0.20]

Mean Difference
IV, Fixed, 95% CI

-0.2 -0.1 0 0.1 0.2
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline

 
 

Souvenaid for Alzheimer's disease (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

38



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 1.3.   Comparison 1: Souvenaid versus placebo in prodromal Alzheimer's
disease, Outcome 3: Cognition: NTB total composite z-score (16 components)

Study or Subgroup

LipiDiDiet study 2017 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.27 (P = 0.79)
Test for subgroup differences: Not applicable

Souvenaid
Mean

-0.047

SD

0.347

Total

134

134

Placebo
Mean

-0.059

SD

0.4

Total

140

140

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.01 [-0.08 , 0.10]

0.01 [-0.08 , 0.10]

Mean Difference
IV, Fixed, 95% CI

-0.2 -0.1 0 0.1 0.2
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline

 
 

Analysis 1.4.   Comparison 1: Souvenaid versus placebo in prodromal Alzheimer's
disease, Outcome 4: Specific cognition: NTB memory domain z-score (3 components)

Study or Subgroup

LipiDiDiet study 2017 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.85 (P = 0.06)
Test for subgroup differences: Not applicable

Souvenaid
Mean

0.003

SD

0.569

Total

134

134

Placebo
Mean

-0.13

SD

0.619

Total

140

140

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.13 [-0.01 , 0.27]

0.13 [-0.01 , 0.27]

Mean Difference
IV, Fixed, 95% CI

-0.2-0.1 0 0.1 0.2
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline

 
 

Analysis 1.5.   Comparison 1: Souvenaid versus placebo in prodromal Alzheimer's disease,
Outcome 5: Specific cognition: NTB executive function domain z-score (4 components)

Study or Subgroup

LipiDiDiet study 2017 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.84 (P = 0.07)
Test for subgroup differences: Not applicable

Souvenaid
Mean

-0.145

SD

0.445

Total

133

133

Placebo
Mean

-0.039

SD

0.506

Total

141

141

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.11 [-0.22 , 0.01]

-0.11 [-0.22 , 0.01]

Mean Difference
IV, Fixed, 95% CI

-0.2 -0.1 0 0.1 0.2
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline
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Analysis 1.6.   Comparison 1: Souvenaid versus placebo in prodromal
Alzheimer's disease, Outcome 6: Combined cognitive-function: CDR-SoB

Study or Subgroup

LipiDiDiet study 2017 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 2.78 (P = 0.005)
Test for subgroup differences: Not applicable

Souvenaid
Mean

0.56

SD

1.32

Total

111

111

Placebo
Mean

1.12

SD

1.72

Total

119

119

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.56 [-0.95 , -0.17]

-0.56 [-0.95 , -0.17]

Mean Difference
IV, Fixed, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours Souvenaid Favours placebo

Footnotes
(1) lower = better; change from baseline

 
 

Analysis 1.7.   Comparison 1: Souvenaid versus placebo in prodromal Alzheimer's disease, Outcome 7: General safety

Study or Subgroup

1.7.1 Any adverse events
LipiDiDiet study 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.28 (P = 0.78)

1.7.2 Any serious adverse events
LipiDiDiet study 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

1.7.3 Dropout overall
LipiDiDiet study 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.15 (P = 0.88)

1.7.4 Dropout due to adverse events
LipiDiDiet study 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.85 (P = 0.39)

1.7.5 Dropout due to serious adverse events
LipiDiDiet study 2017
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.85 (P = 0.40)

Test for subgroup differences: Chi² = 2.04, df = 4 (P = 0.73), I² = 0%

Souvenaid
Events

132

132

34

34

33

33

9

9

4

4

Total

152
152

152
152

152
152

152
152

152
152

Placebo
Events

138

138

30

30

33

33

6

6

2

2

Total

157
157

157
157

157
157

157
157

157
157

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.99 [0.91 , 1.08]
0.99 [0.91 , 1.08]

1.17 [0.76 , 1.81]
1.17 [0.76 , 1.81]

1.03 [0.67 , 1.58]
1.03 [0.67 , 1.58]

1.55 [0.57 , 4.25]
1.55 [0.57 , 4.25]

2.07 [0.38 , 11.11]
2.07 [0.38 , 11.11]

Risk Ratio
M-H, Fixed, 95% CI

0.1 0.2 0.5 1 2 5 10
Favours placebo Favours Souvenaid
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Comparison 2.   Souvenaid versus placebo in mild dementia due to Alzheimer's disease

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2.1 Cognition: NTB total composite z-
score (twelve components)

1 172 Mean Difference (IV, Fixed,
95% CI)

0.08 [0.00, 0.17]

2.2 Specific cognition: NTB memory func-
tion domain z-score (five components)

1 206 Mean Difference (IV, Fixed,
95% CI)

0.09 [-0.03, 0.21]

2.3 Specific cognition: NTB executive
function domain z-score (five compo-
nents)

1 192 Mean Difference (IV, Fixed,
95% CI)

0.04 [-0.05, 0.13]

2.4 General safety (follow up 24 weeks, all
subjects treated population)

1   Risk Ratio (M-H, Fixed,
95% CI)

Subtotals only

2.4.1 Any adverse event 1 258 Risk Ratio (M-H, Fixed,
95% CI)

0.86 [0.69, 1.07]

2.4.2 Any serious adverse event 1 258 Risk Ratio (M-H, Fixed,
95% CI)

1.67 [0.62, 4.45]

2.4.3 Dropout overall 1 259 Risk Ratio (M-H, Fixed,
95% CI)

1.32 [0.58, 3.03]

2.4.4 Dropout due to (serious) adverse
events

1 259 Risk Ratio (M-H, Fixed,
95% CI)

1.49 [0.25, 8.76]

 
 

Analysis 2.1.   Comparison 2: Souvenaid versus placebo in mild dementia due to Alzheimer's
disease, Outcome 1: Cognition: NTB total composite z-score (twelve components)

Study or Subgroup

Souvenir II study 2012 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.98 (P = 0.05)
Test for subgroup differences: Not applicable

Souvenaid
Mean

0.12

SD

0.278

Total

83

83

Placebo
Mean

0.035

SD

0.286

Total

89

89

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.08 [0.00 , 0.17]

0.08 [0.00 , 0.17]

Mean Difference
IV, Fixed, 95% CI

-0.1 -0.05 0 0.05 0.1
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline
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Analysis 2.2.   Comparison 2: Souvenaid versus placebo in mild dementia due to Alzheimer's
disease, Outcome 2: Specific cognition: NTB memory function domain z-score (five components)

Study or Subgroup

Souvenir II study 2012 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.52 (P = 0.13)
Test for subgroup differences: Not applicable

Souvenaid
Mean

0.202

SD

0.395

Total

103

103

Placebo
Mean

0.111

SD

0.463

Total

103

103

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.09 [-0.03 , 0.21]

0.09 [-0.03 , 0.21]

Mean Difference
IV, Fixed, 95% CI

-0.2 -0.1 0 0.1 0.2
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline

 
 

Analysis 2.3.   Comparison 2: Souvenaid versus placebo in mild dementia due to Alzheimer's
disease, Outcome 3: Specific cognition: NTB executive function domain z-score (five components)

Study or Subgroup

Souvenir II study 2012 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.89 (P = 0.38)
Test for subgroup differences: Not applicable

Souvenaid
Mean

0.048

SD

0.333

Total

93

93

Placebo
Mean

0.006

SD

0.323

Total

99

99

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.04 [-0.05 , 0.13]

0.04 [-0.05 , 0.13]

Mean Difference
IV, Fixed, 95% CI

-0.1 -0.05 0 0.05 0.1
Favours placebo Favours Souvenaid

Footnotes
(1) Z-score higher = better; change from baseline
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Analysis 2.4.   Comparison 2: Souvenaid versus placebo in mild dementia due to Alzheimer's
disease, Outcome 4: General safety (follow up 24 weeks, all subjects treated population)

Study or Subgroup

2.4.1 Any adverse event
Souvenir II study 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.37 (P = 0.17)

2.4.2 Any serious adverse event
Souvenir II study 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.02 (P = 0.31)

2.4.3 Dropout overall
Souvenir II study 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.66 (P = 0.51)

2.4.4 Dropout due to (serious) adverse events
Souvenir II study 2012
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.44 (P = 0.66)

Souvenaid
Events

67

67

10

10

12

12

3

3

Total

129
129

129
129

130
130

130
130

Placebo
Events

78

78

6

6

9

9

2

2

Total

129
129

129
129

129
129

129
129

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.86 [0.69 , 1.07]
0.86 [0.69 , 1.07]

1.67 [0.62 , 4.45]
1.67 [0.62 , 4.45]

1.32 [0.58 , 3.03]
1.32 [0.58 , 3.03]

1.49 [0.25 , 8.76]
1.49 [0.25 , 8.76]

Risk Ratio
M-H, Fixed, 95% CI

0.7 0.85 1 1.2 1.5
Favours Souvenaid Favours placebo

 
 

Comparison 3.   Souvenaid versus placebo in mild to moderate dementia due to Alzheimer's disease

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.1 Cognition: ADAS-Cog 1 428 Mean Difference (IV, Fixed,
95% CI)

1.02 [-1.11, 3.15]

3.2 Cognition: Global cognitive func-
tion composite score z-score (4 com-
ponents)

1 364 Mean Difference (IV, Fixed,
95% CI)

0.08 [-0.07, 0.23]

3.3 Functional outcomes: ADCS-ADL 1 451 Mean Difference (IV, Fixed,
95% CI)

0.51 [-2.40, 3.42]

3.4 Combined cognitive-functional
outcome: CDR-SoB

1 450 Mean Difference (IV, Fixed,
95% CI)

-0.12 [-0.74, 0.50]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

3.5 General safety (follow up 24
weeks, all subjects treated popula-
tion)

1   Risk Ratio (M-H, Fixed, 95%
CI)

Subtotals only

3.5.1 Any adverse event 1 524 Risk Ratio (M-H, Fixed, 95%
CI)

0.90 [0.78, 1.03]

3.5.2 Any serious adverse event 1 524 Risk Ratio (M-H, Fixed, 95%
CI)

0.78 [0.49, 1.26]

3.5.3 Dropout overall 1 527 Risk Ratio (M-H, Fixed, 95%
CI)

0.94 [0.62, 1.42]

3.5.4 Dropout due to (serious) ad-
verse events

1 527 Risk Ratio (M-H, Fixed, 95%
CI)

0.49 [0.09, 2.68]

 
 

Analysis 3.1.   Comparison 3: Souvenaid versus placebo in mild to moderate
dementia due to Alzheimer's disease, Outcome 1: Cognition: ADAS-Cog

Study or Subgroup

S-Connect study 2013 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.94 (P = 0.35)
Test for subgroup differences: Not applicable

Souvenaid
Mean

25.44

SD

11.56

Total

220

220

Placebo
Mean

24.42

SD

10.95

Total

208

208

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

1.02 [-1.11 , 3.15]

1.02 [-1.11 , 3.15]

Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours Souvenaid Favours placebo

Footnotes
(1) Score lower = better

 
 

Analysis 3.2.   Comparison 3: Souvenaid versus placebo in mild to moderate dementia due to Alzheimer's
disease, Outcome 2: Cognition: Global cognitive function composite score z-score (4 components)

Study or Subgroup

S-Connect study 2013 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 1.05 (P = 0.29)
Test for subgroup differences: Not applicable

Souvenaid
Mean

0.09

SD

0.74

Total

182

182

Placebo
Mean

0.01

SD

0.71

Total

182

182

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.08 [-0.07 , 0.23]

0.08 [-0.07 , 0.23]

Mean Difference
IV, Fixed, 95% CI

-0.1 -0.05 0 0.05 0.1
Favours placebo Favours Souvenaid

Footnotes
(1) Z- score higher = better
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Analysis 3.3.   Comparison 3: Souvenaid versus placebo in mild to moderate
dementia due to Alzheimer's disease, Outcome 3: Functional outcomes: ADCS-ADL

Study or Subgroup

S-Connect study 2013 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.34 (P = 0.73)
Test for subgroup differences: Not applicable

Souvenaid
Mean

54.66

SD

15.56

Total

228

228

Placebo
Mean

54.15

SD

15.91

Total

223

223

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

0.51 [-2.40 , 3.42]

0.51 [-2.40 , 3.42]

Mean Difference
IV, Fixed, 95% CI

-2 -1 0 1 2
Favours placebo Favours Souvenaid

Footnotes
(1) Score higher = better

 
 

Analysis 3.4.   Comparison 3: Souvenaid versus placebo in mild to moderate dementia due
to Alzheimer's disease, Outcome 4: Combined cognitive-functional outcome: CDR-SoB

Study or Subgroup

S-Connect study 2013 (1)

Total (95% CI)
Heterogeneity: Not applicable
Test for overall effect: Z = 0.38 (P = 0.71)
Test for subgroup differences: Not applicable

Souvenaid
Mean

6.89

SD

3.35

Total

227

227

Placebo
Mean

7.01

SD

3.41

Total

223

223

Weight

100.0%

100.0%

Mean Difference
IV, Fixed, 95% CI

-0.12 [-0.74 , 0.50]

-0.12 [-0.74 , 0.50]

Mean Difference
IV, Fixed, 95% CI

-0.5 -0.25 0 0.25 0.5
Favours Souvenaid Favours placebo

Footnotes
(1) Score lower = better

 
 

Souvenaid for Alzheimer's disease (Review)

Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

45



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Analysis 3.5.   Comparison 3: Souvenaid versus placebo in mild to moderate dementia due to
Alzheimer's disease, Outcome 5: General safety (follow up 24 weeks, all subjects treated population)

Study or Subgroup

3.5.1 Any adverse event
S-Connect study 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.55 (P = 0.12)

3.5.2 Any serious adverse event
S-Connect study 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 1.01 (P = 0.31)

3.5.3 Dropout overall
S-Connect study 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.30 (P = 0.76)

3.5.4 Dropout due to (serious) adverse events
S-Connect study 2013
Subtotal (95% CI)
Total events:
Heterogeneity: Not applicable
Test for overall effect: Z = 0.82 (P = 0.41)

Souvenaid
Events

150

150

27

27

37

37

2

2

Total

264
264

264
264

265
265

265
265

Placebo
Events

165

165

34

34

39

39

4

4

Total

260
260

260
260

262
262

262
262

Weight

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

100.0%
100.0%

Risk Ratio
M-H, Fixed, 95% CI

0.90 [0.78 , 1.03]
0.90 [0.78 , 1.03]

0.78 [0.49 , 1.26]
0.78 [0.49 , 1.26]

0.94 [0.62 , 1.42]
0.94 [0.62 , 1.42]

0.49 [0.09 , 2.68]
0.49 [0.09 , 2.68]

Risk Ratio
M-H, Fixed, 95% CI

0.7 0.85 1 1.2 1.5
Favours Souvenaid Favours placebo

 

 

A D D I T I O N A L   T A B L E S
 

Contents per 100 ml

Energy 420 kJ / 100 kcal

Protein (12 En%) 3.0 g

Carbohydrate (36 En%): 13.2 g

Sugars 6.4 g

Lactose <0.025 g

Fat (36 En%): 3.9 g

Saturates 1.3 g

Table 1.   Souvenaid: nutritional composition as provided by manufacturer (Nutricia 2014) 
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Monounsaturates 0.7 g

Polyunsaturates 1.5 g

Eicosapentaenoic acid (EPA) 240 mg

Docosapentaenoic acid (DHA) 960 mg

Dietary fibre (0 En%) 0 g

Minerals and trace elements:

Sodium 100 (4.3) mg (mmol)

Potassium 150 (3.8) mg (mmol)

Chloride 125 (3.5) mg (mmol)

Calcium 80 (2.0) mg (mmol)

Phosphorus 70 (2.3) mg (mmol)

Phosphate 217 (2.3) mg (mmol)

Magnesium 20 (0.8) mg (mmol)

Iron 1.6 mg

Zinc 1.2 mg

Copper 180 µg

Manganese 0.33 mg

Molybdenum 10 µg

Selenium 48 µg

Chromium 6.7 µg

Iodine 13 µg

Vitamins:

Vitamin A 160 µg-RE

Vitamin D3 0.7 µg

Vitamin E 32 mg α-TE

Vitamin K 5,3 µg

Thiamin (B1) 0.15 mg

Riboflavin (B2) 0.16 mg

Table 1.   Souvenaid: nutritional composition as provided by manufacturer (Nutricia 2014)  (Continued)
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Niacin (B3) 1.8 mg-NE

Pantothenic acid (B5) 0.53 mg

Vitamin B6 0.80 mg

Folic acid 320 µg

Vitamin B12 2.4 µg

Biotin 4.0 µg

Vitamin C 64 mg

Others:

Uridine-5'-monophosphate (UMP) 500 mg

Choline 320 mg

Osmolarity 490 mOsml/l

Table 1.   Souvenaid: nutritional composition as provided by manufacturer (Nutricia 2014)  (Continued)

α-TE: alpha-tocopherol equivalent; En: energy; NE: niacin equivalent; RE: retinol equivalent
 
 

Study Prespecified
primary out-
comes pre-
sented?

Planning phase and
funding: role of in-
dustry

Conducting
phase: role of
industry

Analysing process: role of in-
dustry

Reporting process:
role of industry

S-Connect
study 2013

Yes "Study design and planning were car-
ried out in conjunction with the spon-
sor, Nutricia Research [...]". " The spon-
sor also provided the study products
and funding for the research, data col-
lection and analysis."

2 authors (1 was on the clinical
advisory panel for Nutricia Inc,
1 disclosed no COI related to
the study)

" had full access to the entire
dataset and performed an in-
dependent, blinded analysis of
the dataset."

Several authors (including 4
employees of Nutricia Reser-
ach) have supported interpre-
tation and statistical analyses
of the data

The corresponding
author had final re-
sponsibility for the
decision to submit
for publication.

4 authors were em-
ployees of Nutricia
Inc

Souvenir II
study 2012

Yes “Study design and
planning were car-
ried out in conjunc-
tion with the spon-
sor, Danone Re-
search BV, on behalf
of Nutricia Advanced
Medical Nutrition,
Danone’s specialized

"The sponsor

also provid-
ed the study
products and
funding for
the

research and
data collec-
tion." P. 234

"Data analysis was conducted
by staJ of Danone Research
and an outside statistician
(JWR Twisk) independently
and again by
staJ at Rush Alzheimer’s Dis-
ease Center (S Leurgans, RC
Shah, DA Bennett, W Fan) who
received the whole data set
and preformed a statistical

"All authors had full
access to the study
data. The corre-
sponding author had
final responsibility
for the decision to
submit for publica-
tion." P. 234

Published COI of au-
thors:

Table 2.   Methods used to control bias resulting from conflict of interest 
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healthcare unit. The
sponsor

also provided the
study products and
funding for the re-
search and data col-
lection. The Souvenir
II study

was further sup-
ported by the NL
Food & Nutrition
Delta project, FND
N◦10003”. P.234

analysis blinded to study treat-
ment on the primary outcome
measure." P. 234

COI unclear: Rush Alzheimer's
Disease Center statisticians
are not named as authors; no
conflict of interest statements
provided. It is not mentioned if
the results corresponded

Consulting fees from
Danone, Nutricia: N
= 7 from (including
corresponding au-
thor);

lecture fees from
Danone, Nutricia: n =
4;

employees: N = 4

(www.j-alz.com/
node/30463?
id=1376)

LipiDiDiet
study 2017

Yes

study protocol
was changed
before da-
ta base was
locked

"The research leading to these results was mainly funded by the European Commission under the
7th framework programme of the European Union (grant agreement number 211696). Additional
funding was provided by the EU Joint Programme - Neurodegenerative Disease Research (MIND-
AD grant); Kuopio University Hospital, Finland (EVO/VTR grant); and Academy of Finland (grant
287490)."P. 974. The funder of the study had no role in study design, data collection, data analy-
sis, data interpretation, or writing of the report. All authors "had full access to all the data in the
study. The corresponding author had final responsibility for the decision to submit for publica-
tion." P. 969

Published COI of authors: No obvious association to Danone/Nutricia. "Nutricia Research, Nutricia
Advanced Medical Nutrition" is named as collaborator to the clinical study group. Suppl. P. 2

Table 2.   Methods used to control bias resulting from conflict of interest  (Continued)

AD: Alzheimer's disease; COI: Conflicts of Interests
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Study Number ran-
domised

Alzheimer’s dis-
ease severity/ Mean
MMSE (SD)

Mean age
(SD)

Mean BMI
(SD)

Use of AD
medication

Treatment
duration

Oucomes relevant to this review

Souvenir II

Europe

Total 259

IG 130

CG 129

very mild

IG 24.9 (2.9)

CG 25.0 (2.8)

IG 74.4 (6.9)

CG 73.2 (8.4)

IG 26.1 (4.1)

CG 26.7 (4.2)

No 24 weeks NTB memory function

NTB executive function

Modified NTB composite score

DAD

Tolerance and safety

S-connect

USA

Total 527

IG 265

CG 262

mild-to-moderate

IG 19.5 (3.2)

CG 19.4 (3.0)

IG 76.6 (8.2)

CG 76.9

(8.2)

IG 26.2 (4.2)

CG 26.6 (4.6)

AChEI: 34%

Memantine:
6%

Combined:
60%

24 weeks ADAS-cog

Cognitive test battery

CDR SoB

MMSE

ADCS-ADL

Tolerance and safety

LIPIDIDIET

Europe

Total 311

IG 153

CG 158

prodromal

IG 26.4 (2.1)

CG 26.9 (1.9)

IG 71.3 (7.0)

CG 70.7 (6.2)

not reported No 24 months NTB Cognitive function

(modified version)

NTB memory function

NTB executive function

Progression to dementia

CDR SoB

Tolerance and safety

Table 3.   Main characteristics of included studies 

AChEI: acetylcholinesterase inhibitors; AD: Alzheimer's disease; ADAS-Cog: Alzheimer's Disease Assessment Scale - Cognitive subscale; ADCS-ADL: Alzheimer's Disease Cooperative
Study - Activities of Daily Living; BMI: body mass index; CDR-SOB: Clinical Dementia Rating - Sum of Boxes; CG: control group; DAD: Disability Assessment for Dementia; IG:
intervention group; MMSE: Mini-Mental State Examination; NTB: neuropsychological test battery; PP: per protocol; SD: standard deviation.
 

C
o
ch
ra
n
e

L
ib
ra
ry

T
ru
ste

d
 e
v
id
e
n
ce
.

In
fo
rm

e
d
 d
e
cisio

n
s.

B
e
tte

r h
e
a
lth

.

  

C
o
ch

ra
n
e D

a
ta
b
a
se o

f S
ystem

a
tic R

e
vie

w
s



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

 

  What is
the test
battery
called in
the stud-
ies?

What are
the sum-
maries of
the test
compo-

nents?a

Memory
score (score

range)b

Executive
function
score (score

range)b

Composite score (score range)b Other
(score
range)

LipiDiDiet
study 2017

Neuropsy-
chological
test battery
(NTB)

• NTB
Memory
domain
(z-score;
3 com-
po-
nents)

• NTB ex-
ecutive
function
domain
(z-score;
4 com-
po-
nents)

• NTB to-
tal (com-
posite z-
score; 16
compo-
nents)

• NTB pri-
mary
end-
point (z-
score; 5
compo-
nents)

NTB memo-
ry domain
(z-score;
3 compo-
nents)

• CERAD 10-
word list
learning
immedi-
ate recall
(0 - 30)

• CERAD 10-
word list
learning
delayed
recall (0 -
10)

• CERAD 10-
word list
learning
recogni-
tion (0 -
20)

NTB exec-
utive func-
tion domain
(z-score;
4 compo-

nents)c

• Category
fluency
(correct
items in
60 sec)

• CST: con-
dition C
(0 - 300)
(correct-
ed for cor-
rected for
the zero
trials and
Letter dig-
it Substi-
tution
test)

• Letter dig-
it substi-
tution test
(correct
items in
60 sec)

• WMS-r
digit span
total
score (0 -
24)

NTB total (composite z-score; 16 com-
ponents)

• Boston naming test, 30-item (0 - 30)

• Category fluency (correct items in 60
sec)

• CERAD 10-word list learning immedi-
ate recall (0 - 30)

• CERAD 10-word list learning delayed
recall ( 0 - 10)

• CERAD 10-word list learning recogni-
tion (0 - 20)

• CERAD constructional praxis copy test
(score range 0 - 119)

• CERAD constructional praxis recall
test (score range 0 - 11)

• CST: condition A (score range 0-150],
corrected for basic motor speed

• CST condition B (score range 0 - 150),
corrected for basic motor speed

• CST condition C (score range 0 - 300),
corrected for basic motor speed

• Letter digit substitution test (correct
items in 60 sec)

• WMS-r visual paired associates imme-
diate recall (0 - 18)

• WMS-r logical verbal memory imme-
diate recall (0 - 25)

• WMS-r visual paired associates imme-
diate delayed recall (0 - 6)

• WMS-r visual paired associates imme-
diate recall (0 - 18)

• WMS-r digit span total score (0 - 24)

NTB pri-
mary end-
point (z-
score; 5
compo-
nents)

• Catego-
ry fluen-
cy (cor-
rect
items in
60 sec)

• CERAD
10-word
list
learning
immedi-
ate re-
call (0 -
30)

• CERAD
10-word
list
learning
delayed
recall (0 -
10)

• CERAD
10-word
list
learning
recogni-
tion (0 -
20)

• Letter
digit
substitu-
tion test
(correct
items in
60 sec)

S-Connect
study 2013

Cognitive
test battery

Global
cognitive
function
compos-
ite score
(z-score;
4 compo-
nents)

- - Global cognitive function composite

score (z-score; 4 components)3

• Category Fluency (total number of
correct named animals in 60 sec)

• CST (time needed to complete each of
the subtests)

-

Table 4.   Content of the cognitive test batteries 
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• Letter digit Substitution test (correct
items in 60 sec)

• WMS digit span score (3rd edition) (0 -
24)

Souvenir II
study 2012

Neuropsy-
chological
test battery
(NTB)

• Memory
function
domain
score (z-
score; 5
compo-
nents)

• Execu-
tive
function
domain
score (z-
score;
compo-
nents)

• NTB to-
tal com-
posite
score (z-
score)

Memory
function do-
main score
(z-score;
5 compo-
nents)

• RAVLT im-
mediate
recall
score (0 -
75)

• RAVLT de-
layed re-
call score
(0 - 15)

• RAVLT
recogni-
tion per-
formance
score (−15
to 15)

• WMS-VPA
immedi-
ate recall
score (0 -
24)

• WMS-VPA
delayed
recall
score (0 -
8)

Executive
function do-
main score
(z-score;
5 compo-
nents)

• Category
fluency
score

• COWAT
score

• TMT con-
ditions A,
s (max.
150s)

• TMT con-
ditions B,
s (max.
240s)

• WMS dig-
it span
score (0 -
24)

NTB total composite score (z-score; 12
components)

• ADAS-cog orientation task score (0 - 8)

• COWAT score

• Category fluency score

• Letter digit Substitution test score (0 -
125)

• RAVLT immediate recall score (0 - 75)

• RAVLT delayed recall score (0 - 15)

• RAVLT recognition performance score
(−15 to 15)

• TMT conditions A, s (max. 150s)

• TMT conditions B, s (max. 240s)

• WMS-VPA immediate recall score (0 -
249

• WMS-VPA delayed recall score (0 - 8)

• WMS digit span score (0 - 24)

-

Table 4.   Content of the cognitive test batteries  (Continued)

aThe exact terminology of the subscores is not entirely consistent in the included studies. For example, the memory score is called "NTB
memory domain (z-score)" in the LipiDiDiet study 2017 and "Memory function domain score (z-score)" in the Souvenir II study 2012. To
make the text easier to read, we have standardised the wording in the continuous text.
bThe NTB subdomains and the NTB total composite scores used were composed diJerently in the included trials. In the continuous text
we will refer to the number of integrated components and the detailed presentation in Table 5.
cThe "Global cognitive function composite score (z-score)" from the S-Connect study 2013 is based on the same components as the "NTB
executive function domain (z-score)" from the LipiDiDiet study 2017. When reporting the results, we have maintained the classification of
the authors as "Composite score" in the S-Connect study 2013 and "Executive function score" in the LipiDiDiet study 2017.
ADAS-cog: Alzheimer's Disease Assessment Scale - Cognitive subscale; CERAD: Consortium to Establish a Registry for Alzheimer’s Disease;
COWAT: Controlled Oral Word Association Test; CST: Concept ShiLing Test; RAVLT: Rey Auditory Verbal Learning Test; TMT: Trail Making Test;
WMS: Wechsler Memory Scale; WMS-r: Wechsler Memory Scale Revised Edition; WMS-VPA: Wechsler Memory Scale Verbal Paired Associates
 
 

Outcome intervention group
n = 152

control group n =
157

RR and 95% CI

Specific safety: most common serious adverse events

Table 5.   Detailed adverse events in people with prodromal Alzheimer's Disease (24-month follow-up, AST analysis) 
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Myocardial infarction 0 2 0.21 (0.01 to 4.27)

Fall 2 1 2.07 (0.19 to 22.55)

Intervertebral disc protrusion 0 2 0.21 (0.01 to 4.27)

Osteoarthritis 0 3 0.15 (0.01 to 2.83)

Syncope 3 0 7.23 (0.38 to 138.78)

(Major) depression 1 3 0.34 (0.04 to 3.27)

Cardiac operation 0 2 0.21 (0.01 to 4.27)

Hospitalisation 2 0 5.16 (0.25 to 106.68)

Circulatory collapse 2 0 5.16 (0.25 to 106.68)

Specific safety: most common adverse events

Vertigo 6 12 0.52 (0.20 to 1.34)

Diarrhoea 7 14 0.52 (0.21 to 1.24)

Cystitis 4 9 0.46 (0.14 to 1.46)

Nasopharyngitis 7 16 0.45 (0.19 to 1.07)

Respiratory tract infection 7 9 0.80 (0.31 to 2.10)

Urinary tract infection 7 9 0.80 (0.31 to 2.10)

Fall 11 8 1.42 (0.59 to 3.43)

Arthralgia 4 9 0.46 (0.14 to 1.46)

Back pain 10 5 2.07 (0.72 to 5.90)

Headache 9 12 0.77 (0.34 to 1.79)

Cough 2 10 0.21 (0.05 to 0.93)

Table 5.   Detailed adverse events in people with prodromal Alzheimer's Disease (24-month follow-up, AST
analysis)  (Continued)

 
 

Adverse event intervention group
n = 129

control group n =
129

RR and 95% CI

body as a whole 11 20 0.51 (0.23 to 1.11)

central and peripheral nervous system disorders 11 18 0.57 (0.26 to 1.27)

gastro-intestinal system disorders 22 30 0.68 (0.37 to 1.25)

Table 6.   Detailed adverse events in people with mild dementia due to Alzheimer's Disease (24-week follow-up, AST
analysis) 
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metabolic and nutritional disorders 13 9 1.49 (0.62 to 3.63)

musculo-skeletal system disorders 10 9 1.12 (0.44 to 2.86)

psychiatric disorders 15 16 0.93 (0.44 to 1.97)

respiratory system disorders 10 15 0.64 (0.28 to 1.48)

skin and appendages disorders 4 10 0.38 (0.12 to 1.25)

other (e.g. falls to surgical intervention) 8 8 1.00 (0.36 to 2.75)

Table 6.   Detailed adverse events in people with mild dementia due to Alzheimer's Disease (24-week follow-up, AST
analysis)  (Continued)

 
 

Adverse event intervention group
n = 264

control group n =
260

RR and 95% CI

body as a whole 24 33 0.69 (0.39 to 1.20)

central and peripheral nervous system disorders 27 21 1.30 (0.71 to 2.36)

gastro-intestinal system disorders 41 38 1.07 (0.67 to 1.73)

metabolic and nutritional disorders 19 19 0.98 (0.51 to 1.90)

musculo-skeletal system disorders 24 15 1.63 (0.84 to 3.19)

psychiatric disorders 32 43 0.70 (0.42 to 1.14)

respiratory system disorders 50 42 1.21 (0.77 to 1.90)

skin and appendages disorders 8 18 0.42 (0.18 to 0.98)

urinary system disorders 25 19 1.33 (0.71 to 2.47)

other (e.g. falls to surgical intervention) 20 27 0.71 (0.39 to 1.30)

Table 7.   Detailed adverse events in people with mild-to-moderate dementia due to Alheimer's Disease (24-week
follow-up, AST analysis) 

 

 

A P P E N D I C E S

Appendix 1. Sources searched and search strategies

 

Source Search strategy Hits retrieved

1. ALOIS (www.medicine.ox.ac.uk/alois)

[date of latest search: 24 June 2020]

Souvenaid OR Fortasyn Feb 2016: 7

Jan 2017: 0

Mar 2018: 0
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May 2019: 0

June 2020: 2

2. MEDLINE In-process and other non-indexed
citations and MEDLINE 1950-present (Ovid SP)

[date of latest search: 24 June 2020]

1. dement*.ti,ab.

2. exp *Dementia/

3. alzheimer*.ti,ab.

4. (AD or "ADD").ti.

5. 1 or 2 or 3 or 4

6. souvenaid.ti,ab.

7. "Fortasyn Connect*".ti,ab.

8. ("medical food" and memory).ti,ab.

9. 6 or 7 or 8

10. 5 and 9

Feb 2016: 24

Jan 2017: 2

Mar 2018: 5

May 2019: 2

June 2020: 4

3. EMBASE 1974 - present

[date of latest search: 24 June 2020]

1. dement*.ti,ab.

2. exp *Dementia/

3. alzheimer*.ti,ab.

4. (AD or "ADD").ti.

5. 1 or 2 or 3 or 4

6. souvenaid.ti,ab.

7. "Fortasyn Connect*".ti,ab.

8. ("medical food" and memory).ti,ab.

9. 6 or 7 or 8

10. 5 and 9

Feb 2016: 104

Jan 2016: 9

Mar 2018: 25

May 2019: 9

June 2020: 14

4. PSYCINFO 1967 - present

[date of latest search: 24 June 2020]

1. dement*.ti,ab.

2. exp *Dementia/

3. alzheimer*.ti,ab.

4. (AD or "ADD").ti.

5. 1 or 2 or 3 or 4

6. souvenaid.ti,ab.

7. "Fortasyn Connect*".ti,ab.

8. ("medical food" and memory).ti,ab.

9. 6 or 7 or 8

10. 5 and 9

Feb 2016: 10

Jan 2017: 1

Mar 2018: 3

May 2019: 5

June 2020: 1

5. CINAHL (EBSCOhost) S1. TX dement* OR SU Dementia OR TX alzheimer* OR
TI (AD or "ADD")

Feb 2016: 2

  (Continued)
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[date of latest search: 24 June 2020] S2. TX souvenaid OR TX "Fortasyn Connect*" OR TX
("medical food" and memory)

S3. (S1 AND S2)

Jan 2017: 0

Mar 2018: 0

May 2019: 3

June 2020: 2

6. ISI Web of Science – all databases [includes:
Web of Science (1945-present); BIOSIS Pre-
views (1926-present); MEDLINE (1950-present);
Journal Citation Reports]

[date of latest search: 24 June 2020]

(dement* OR alzheimer* OR AD OR ADD) AND TOPIC:
(souvenaid OR "Fortasyn Connect*" OR ("medical
food" and memory))

Timespan=All years

Search language=Auto

Feb 2016: 50

Jan 2017: 6

Mar 2018: 12

May 2019: 6

June 2020: 8

7. LILACS (BIREME)

[date of latest search: 24 June 2020]

dement* OR alzheimer* OR AD OR ADD [Words] and
souvenaid OR "Fortasyn Connect*" OR "medical
food" [Words]

Feb 2016: 0

Jan2017: 0

Mar 2018: 0

May 2019: 0

June 2020: 0

8. CENTRAL (The Cochrane Library) http://cr-
so.cochrane.org/SearchSimple.php

[date of latest search: 24 June 2020]

#1 Dementia:MH

#2 dement*:TI,AB,KY

#3 alzheimer:MH

#4 alzheimer*:TI,AB,KY

#5 (AD or "ADD"):TI,AB,KY

#6 #1 OR #2 OR #3 OR #4 OR #5

#7 souvenaid:TI,AB,KY

#8 ("Fortasyn Connect*"):TI,AB,KY

#9 ("medical food" and memory):TI,AB,KY

#10 #7 OR #8 OR #9

#11 #6 AND #10

Feb 2016: 25

Jan 2016: 5

Mar 2018: 9

May 2019: 15

June 2020: 14

9. Clinicaltrials.gov (www.clinicaltrials.gov)

[date of latest search: 24 June 2020]

Advanved search: [Condition: dementia OR "mild
cognitive impairment" OR MCI OR alzheimers OR
Alzheimer] AND [Intervention: souvenaid OR fortasyn]

No date restrictions

No trial status restrictions

Feb 2016: 0

Jan 2017: 0

Mar 2018: 0

May 2019: 0

June 2020:

10. ICTRP Search Portal (http://app-
s.who.int/trialsearch) [includes: Australian
New Zealand Clinical Trials Registry; Clinical-
Trilas.gov; ISRCTN; Chinese Clinical Trial Reg-
istry; Clinical Trials Registry – India; Clinical Re-

dement* OR alzheimer* OR AD OR ADD

in the Condition

And

Feb 2016: 7

Jan 2017: 0

Mar 2018: 1

  (Continued)
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search Information Service – Republic of Korea;
German Clinical Trials Register; Iranian Reg-
istry of Clinical Trials; Japan Primary Registries
Network; Pan African Clinical Trial Registry; Sri
Lanka Clinical Trials Registry; The Netherlands
National Trial Register]

[date of latest search: 10 May 2019. n.b. data-
base unavailable 24 June 2020]

souvenaid OR Fortasyn

in the Intervention

May 2019: 0

TOTAL before de-duplication Feb 2016: 229

Jan 2017: 23

Mar 2018: 55

May 2019: 39

June 2020: 45

TOTAL: 391

TOTAL after de-duplication Feb 2016: 187

Jan 2017: 12

Mar 2018: 23

May 2019: 31

June 2020: 30

TOTAL: 283

  (Continued)
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

In our protocol (Burckhardt 2015), we listed combined cognitive-functional measures like the CDR under the primary outcome 'Dementia
severity measures'. However, these measures are not used exclusively to stage dementia severity. We therefore changed the outcome to
'Combined cognitive-functional outcomes'.

We deviated from our plan to rate all outcomes with a consumer group for GRADE. In another review conducted by our group (Burckhardt
2016), we experienced very low variance within the ratings of the outcomes which we attributed to the low number of rating participants.
In consideration of this and our limited resources, we did not further prioritise the predefined outcomes for this review.

In the protocol we have written that we would investigate the adverse eJects as a primary outcome. In order to be able to present the
safety aspects of the study products with favourable and unfavourable outcomes in a balanced way, as well as to take account of reporting
standards of potential harms, we have extended this primary outcome to adverse events and adverse eJects.

We intended to present the proportion of individuals with changes in the scale measures of the primary outcomes (i.e. more or less than
four scale points for ADAS-cog) if data were available. However, considering variable scale measures and non-significant eJects within the
primary outcomes of the trials, we did not request those data from the study authors.

We performed none of the predefined meta-analyses, sensitivity analyses or subgroup analyses, due to a lack of data. We presented all
outcomes grouped by the stage of AD.

Max Herke and Tobias Wustman contributed to the protocol of this review, but leL the team for personal reasons. Andreas Wienke joined
the team for this review.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

Alzheimer Disease  [*diet therapy];  Bias;  Cognition;  Dementia  [prevention & control];  *Dietary Supplements  [adverse eJects];
  Disease Progression;  Docosahexaenoic Acids  [adverse eJects]  [chemistry]  [*therapeutic use];  Eicosapentaenoic Acid  [adverse
eJects]  [chemistry]  [*therapeutic use];  Phospholipids  [adverse eJects]  [chemistry]  [*therapeutic use];  Placebos  [therapeutic use]; 
Prodromal Symptoms;  Randomized Controlled Trials as Topic;  Time Factors

MeSH check words

Humans
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