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Introduction and Background

The Salvia genus comprises about 900 species, of which, Salvia
officinalis L. and Salvia lavandulaefolia L. have a longstanding rep-
utation as traditional herbal remedies having been used by
ancient Greek and Roman, Ayurvedic, Native American and
Chinese folk medicines [1]. S. officinalis L. and S. lavandulaefolia
L. belong to the Lamiaceae family and they are known with the
English common names “common sage or sage” and “spanish

sage,” respectively.

Salvia officinalis is a perennial evergreen subshrub, with
woody stems, grayish leaves, and blue to purplish flower, native
to the Mediterranean area, and is cultivated in different Euro-
pean countries. Sage possesses well-known carminative, anti-
spasmodic, antiseptic, astringent, and antihydrotic properties

[1,2].

Salvia lavandulaefolia is a small woody herbaceous perennial
plant native to Spain and southern France. This plant has been
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SUMMARY

Salvia officinalis L. and Salvia lavandulaefolia L. have a longstanding use as traditional herbal
remedies that can enhance memory and improve cognitive functions. Pharmacological
actions of S. officinalis and S. lavandulaefolia on healthy subjects and on patients suffering of
cognitive decline have been investigated. Aim of this review was to summarize published
clinical trials assessing effectiveness and safety of S. officinalis and S. lavandulaefolia in the
enhancement of cognitive performance in healthy subjects and neurodegenerative illnesses.
Furthermore, to purchase a more complete view on safety of S. officinalis and S. lavandulae-
folia, we collected and discussed articles regarding toxicity and adverse reactions. Eight clini-
cal studies investigating on acute effects of S. officinalis on healthy subjects were included in
the review. Six studies investigated on the effects of S. officinalis and S. lavandaeluaefolia on
cognitive performance in healthy subjects. The two remaining were carried out to study the
effects of sage on Azheimer’s disease. Our review shows that S. officinalis and S. lavandulaefo-
lia exert beneficial effects by enhancing cognitive performance both in healthy subjects and
patients with dementia or cognitive impairment and is safe for this indication. Unfortu-
nately, promising beneficial effects are debased by methodological issues, use of different
herbal preparations (extracts, essential oil, use of raw material), lack of details on herbal
products used. We believe that sage promising effects need further higher methodological
standard clinical trials.

used for its reputed beneficial effects on behavioral function,
including depression treatment [3]. According to folk medicine,
Salvias herbal preparations are agents that can enhance memory
and improve cognitive functions [4].

The treatment of deficits in memory and more generally of
cognitive decline represents, on the light of their impact on
global Public Health, a prominent challenge for modern medi-
cine. Alzheimer’s disease (AD) is a chronic progressive neuro-
degenerative disorder and is the most common cause for the
development of progressive dementia in elderly. AD is charac-
terized by the presence of amyloid plaques, neurofibrillary tan-
gles and marked cholinergic degeneration clinically expressed
through cognitive impairment. To explain the pathogenesis of
AD, numerous processes have been involved, including free
radical damage and inflammation [5]. To date, scientific
research on AD has been partly successful in terms of effective
therapies, a number of failures with regard to development of
disease-modifying treatments occurred. Because a therapeutic
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approach based on one-drug one-target paradigm revealed lim-
ited efficacy in the management of AD, it appears desirable
using a multimodal approach implementing new integrated
therapies including herbal medicine [5,6].

During last decades, several experimental studies explored the
potential of medicinal plants in the management of memory disor-
ders and to fight the age-related memory decline [7,8]. Among
these plants, the pharmacological actions of S. officinalis and S. lav-
andulaefolia on healthy subjects and on patients suffering of cogni-
tive decline have been also studied [9,10].

Aim of the Review

Aim of this review was to summarize previous published clini-
cal trials assessing effectiveness and safety of S. officinalis and
S. lavandulaefolia in the enhancement of cognitive performance
in healthy subjects and as a treatment of cognitive decline
linked to Alzheimer’s disease or other neurodegenerative ill-
nesses. The present work offers a critical view of methodologic
accuracy and risk of bias analyzing the results from clinical
studies. The review also suggests a possible perspective for
future clinical research according to high methodological stan-
dards.

Research Method and Inclusion Criteria
of Clinical Trials

A bibliographic research of scientific literature published prior
December 2013 has been conducted independently by two
researchers in the following scientific databases and search
engines: Cochrane Library, Embase, Google Scholar, Pubmed,
Scopus, SciFinder, and Web of Science.

The keywords used were as follows: Salvia, Salvia officinalis, Sal-
via lavandulaefolia, sage, Spanish sage, each combined with mem-
ory, cognitive impairment, cognitive decline, Alzheimer’s disease,
neurodegeneration, dementia, anticholinesterase, beta-amyloid. We col-
lected all published clinical studies investigating effects of S. offici-
nalis and S. lavandulaefolia on memory and cognitive impairment.
We decided to include only articles written in English language
published on peer reviewed scientific journals reporting clinical
trials independently of the study design. We included clinical trials
based on whole herbal extracts, consequently a study conducted
with the isolated substance Salvinorina-A, contained in Salvia di-
vinorum L., has been not included. Only studies in which sage was
not used in combination were considered. In some studies col-
lected for this review, Helianthus annuus L. (sun flower) oil was
used as a carrier.

Two investigators independently extracted data from clinical
studies using a standard data extraction form. To avoid the
risk to include less accurate data, unpublished clinical trials
were not considered. Methodologic quality was assessed using
validated tools such as Jadad Scale, Cochrane Risk of Bias
Assessment Tool, and Consort Statement in Reporting Clinical
trials with Herbal Medicine Intervention (Section 4) [11-14].
To purchase a more complete view on safety of S. officinalis
and S. lavandulaefolia, we collected and discussed articles
regarding toxicity and adverse reactions linked to the use of
these plants.

486 CNS Neuroscience & Therapeutics 20 (2014) 485-495

M. Miroddi et al.

Phytochemistry of Salvia officinalis and
Salvia lavandulaefolia

Chemical compositions of common sage and Spanish sage
are far from being completely explored. Phytocomplex of S. of-
ficinalis contains monoterpenes with a broad range of carbon
skeletons, including acyclicc, monocyclic, and bicyclic com-
pounds (e.g., thujone, 1,8-cineole, camphor), diterpenes (e.g.,
carnosic acid), triterpenes (e.g., oleanoic and ursolic acids),
and phenolic compounds such as rosmarinic acid [15,16].
Chemical constituents of S. lavandulaefolia are similar to phyto-
complex of S. officinalis, with the exception of the thujone
content, a terpenoid ketone, which is considered toxic in
large doses [17]. The majority of potentially bioactive
hydrocarbons contained in S. lavandulaefolia herbal prepara-
tions, such as essential oils and extracts, seems to be terpe-
noids [18].

Preclinical Evidence

Several Salvia species and their isolated constituents possess
significant antioxidant and antiinflammatory activities [19].
An ethanolic extract of S. lavandulaefolia showed to produce
in vitro dose-dependent estrogenic activity [8]. Extracts of
Salvia have been reported to have cholinergic activities rele-
vant to the treatment of Alzheimer’s disease. Inhibition of
butyrylcholinesterase was also shown by individual constitu-
ents, such as 3-carene and beta-pinene [20]. It was shown
that administration of extracts of S. officinalis or S. lavandulaefo-
lia potentiate memory retention and also interact with musca-
rinic and nicotinic cholinergic systems that are involved in
the cognitive and memory processes [21]. The supposed ability
of S. lavandulaefolia to inhibit acetyl-cholinesterase (AChE)
has been verified and confirmed in preclinical experiments
[20,22]. On the light of preclinical results, it was assumed
that the major monoterpenoid constituents present in essen-
tial oil of Salvia are responsible for anti-ChE activity
[15,20,22,23].

Based on in vitro and in vivo data, S. officinalis and S. lavandulae-
folia herbal preparations were selected for clinical trials to evaluate
the potential beneficial actions on cognitive performance in
healthy volunteers and in patients with cognitive impairment
such as Alzheimer’s disease.

Overview of the Clinical Studies with
Salvia officinalis and Salvia
lavandulaefolia

We took in consideration eight clinical studies investigat-
ing acute effects of S. officinalis. Six studies were carried
out to assess the effects of S. officinalis and S. lavandaeluaefolia
on cognitive performance in healthy subjects. One of the
two remaining studies was conducted on subjects with proba-
ble diagnosis of Alzheimer’s disease and the other on
patients affected by mild-to-moderate Azheimer’s disease.
Table 1 summarized study design and results of all eight clini-
cal trials.

© 2014 John Wiley & Sons Ltd
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Main results

Serial sevens Subtraction Task.

Rapid Visual Information
Processing task (RVIP)/change

Tests/Outcomes

Treatment
duration

Intervention Control

Age of
patients
(years)

(treatment/control)

Sample size of
participants

Condition

Reference Study design

Table 1 (Continued)

© 2014 John Wiley & Sons Ltd

of score.

“Mental fatigue” Visual Analog

Scale/change of score.
Bond-Lader mood scales/change

of mood at Bond-Lader.

State-Trait Anxiety Inventory

(STAl)/change of score at STAI

RCT, randomized controlled trial; SB, single-blind; DB, double-blind; CR, crossover; N/A, not applicable; NINCDS/ADRDA, National Institute of Neurological and Communicative Disorders and Stroke

and Alzheimer’s Disease and Related Disorders Association; ADAS-cog, Score of 12 on the cognitive subscale of Alzheimer’s Disease Assessment Scale; CDR, Clinical Dementia Rating Scale; ITT,

Intention to Treat.

Salvias on Cognitive Performance. A Review

Clinical Studies with Salvia officinalis
and Salvia lavandulaefolia on Healthy
Subjects (Oral Administration)

In one article, results of two placebo-controlled, double-blind,
balanced, crossover clinical trials (Trials 1 and 2) have been
reported. The trial was performed by multidose, multiple-test-
ing time regimes. In Trial 1, twenty mainly female healthy
young subjects (mean age: 19.7; range 18-31) received 50,
100, and 150 pL of essential oil of S. lavandulaefolia and a pla-
cebo. In Trial 2, twenty-four participants (age: 23.21) received
25 and 50 pL of essential oil of S. lavandulaefolia and placebo.
The administration of the different doses was separated by a 7-
day washout interval. The cognitive performance was measured
using Cognitive Drug Research computerized test battery prior
to treatment and 1, 2.5, 4, and 6 h thereafter. The 50-pL dose
of spanish sage essential oil significantly improved immediate
word recall in both studies. The results led to the conclusion
that assumption of single doses of S. lavandulaefolia can
enhance memory in a dose-dependent manner in healthy
young volunteers. In Trial 1, memory performance was
enhanced for the 50 pL dose at 1- and 2.5-h time points. The
effect was also evident following administration of the 100 pL
dose at 2.5 h postdose sessions. A dose-specific enhancement
on delayed word recall was also observed for the 50 pL dose at
1 and 2.5 h postdose. In Trial 2, the immediate word recall
effect at 1 h was maintained, and this was coupled with
improved memory performance at 4 h postdose testing session
for the same dose. No significant enhancement on word recall
was found for both the lowest (25 pL) and the highest
(150 pL) dose of Salvia [4].

Another study recruited 24 subjects (23.21 years mean age)
who received a single dose of placebo, 25 and 50 pL of a stan-
dardized essential oil of S. lavandulaefolia separated by a 7-day
washout interval. Cognitive performance was assessed prior to
the day’s treatment and at 1, 2.5, 4, and 6 h thereafter using
the Clinical Dementia Rating (CDR) computerized test suite.
Further, subjective mood ratings were measured using Bond-—
Lader visual analog scales. The primary outcomes were scores
on the five cognitive factors that can be derived by factor
analysis of the task outcomes from the CDR battery. Results
showed that administration of S. lavandulaefolia consistently
improved the “Speed of Memory” factor with both the 25 and
50 pL dose. There was also an improvement in the “Secondary
Memory” factor with the 25 pL dose. Mood was significantly

”ou

enhanced, with increase in self-rated “alertness,” “calmness,”
and “contentedness” following the 50-puL dose and increased
“calmness” following 25 pL. Results suggested that Spanish
sage acutely modulates mood and cognition in healthy young
adults. Data also indicate that previous reports of memory
enhancement determined by Spanish sage may be due to more
efficient retrieval of target material [18].

In another randomized, double-blind, placebo-controlled,
crossover clinical trial, 30 young healthy volunteers (mean
age 24 years) received a single dose of 300 mg or a single
dose of 600 mg of dried S. officinalis leaves preparation or pla-
cebo, each one in three different days each one separated by

CNS Neuroscience & Therapeutics 20 (2014) 485-495 489
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7-day intervals. Participants at predose time and at 1 and 4 h
postdose underwent mood assessment, evaluated by Bond-—
Lader mood scales and the State-Trait Anxiety Inventory
(STAI) before and after a 20-min performance on the Defined
Intensity Stress Simulator (DISS) computerized multitasking
battery. DISS is an experimental test consisting of a set of
four cognitive and psychomotor tasks presented on a screen
layout producing increases in self-ratings of negative mood,
arousal, and stress-related physiological responses. Evaluation
of the cumulative speed of
response to DISS. Both doses of S. officinalis leaves preparation
led to postdose improved ratings of mood before performing
on the DISS in the absence of stress. The lower dose reduced
anxiety while the higher dose increased “alertness,” “calm-
ness,” and “contentedness” on the Bond-Lader scales. How-

score reflects accuracy and

ever, the lower dose effect of anxiety reduction was abolished
by DISS. The higher dose exerted an improvement at task
performance on the DISS battery at both postdose sessions,
but after the lower dose, task performance was decreased. On
the basis of these results, authors concluded that single doses
of sage leaf dose dependently can improve cognitive perfor-
mance and mood in healthy young volunteers. In the same
study, a cholinesterase assay was performed with an ethanolic
extract from . officinalis dried leaves showing a dose-depen-
dent inhibitory effect on acetylcholinesterase activity. How-
ever, herbal preparations used for human treatment or in vitro
experiments seem to be different (the first could be raw mate-
rial and the second is certainly an ethanolic extract) because
it is not cleared by authors [24].

In another randomized, placebo-controlled, double-blind, five-
period crossover study, the acute effects on cognitive perfor-
mance of a standardized extract of S. officinalis L. in elder
adults were investigated. Each one of twenty healthy volun-
teers (>65 years of age, mean 72.95) received four doses of an
ethanolic extract of dried leaves (167, 333, 666 and 1332 mg)
and a placebo with a 7 days wash-out period between treat-
ments. The investigators evaluated cognitive performance with
CDR computerized assessment battery. On study days, treat-
ments were administered immediately following a baseline
assessment with further assessments at 1, 2.5, 4, and 6 h post-
treatment. Authors reported that the 333-mg dose of sage was
associated with significant enhancement of secondary memory

M. Miroddi et al.

performance at all testing times, placebo exhibited the charac-
teristic performance decline over the day. Although to a lesser
extent,
There also was a significant improvement to accuracy of atten-
tion following the 333-mg dose. Performance of in vitro analy-
sis showed cholinesterase inhibiting properties of the extract.
Results revealed a dose-related benefit to processes involved in
efficient stimulus processing and/or memory consolidation
rather than retrieval or working memory efficiency [9].

In a double-blind, placebo-controlled, crossover study, 36
healthy volunteers (mean age 23.4) received capsules containing
either 50 pL of the essential oil of S. lavandulaefolia or placebo on
separate occasions, 7 days apart. The essential oil used showed
cholinesterase inhibitory properties in an experimental preclinical
model performed before the clinical assessment. Effects on cogni-
tive performance and mood were evaluated. All tasks were deliv-
ered within the Computerized Mental Performance Assessment
System (COMPASS), a software application for the flexible deliv-
ery of randomly generated parallel versions of standard and novel
cognitive assessment tasks. Outcome measures were a selection of
computerized memory and attention tasks and the Cognitive
Demand Battery (CDB) before the treatment and 1 and 4 h post-
dose. CDB evaluates the impact of treatment on speed/accuracy
and mental fatigue during continuous performance of cognitively
demanding tasks. Bond-Lader mood scales and STAI—*“state” sub-
scale were also administered. S. officinalis essential oil intake deter-
mined improved performance of secondary memory and attention
tasks, most notably at the 1 h postdose testing session, and
reduced mental fatigue and increased alertness, which were more
pronounced 4 h postdose [25].

similar effects were observed with the other doses.

Clinical Study with Salvia officinalis and
Salvia lavandulaefolia on Healthy
Subjects (Inhalation of Aromas)

A single-blind randomized, controlled trial evaluated the puta-
tive action of the aromas of S. officinalis and S. lavandulaefolia
essential oils on cognition and mood. One hundred and thirty-
five healthy volunteers were recruited, 45 of them were
assigned to each group. Authors reported an improvement in
cognitive performance and mood measured through Cognitive

Table 2 Cochrane Collaboration’s tool for assessing risk of bias in randomised trials

Random Blinding of Blinding of

sequence Allocation participants, outcome Incomplete Selective

generation concealment personnel as5ess0rs outcome data reporting
Akhondzadeh et al. [27] L L L U H U
Tildesley et al. [4] H u U U H U
Perry et al. [8] H H H H L U
Tildesley et al. [18] L u U U U U
Kennedy et al. [24] L L U U L U
Scholey et al. [9] L u u u L u
Moss et al. [26] U u H H L U
Kennedy et al. [25] L u u u L u

L, low risk of bias; U, unclear risk of bias; H, high risk of bias.
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Drug Research (CDR) System and Bond-Lader mood scales,
respectively. Five drops of the essential oil and 5 mL of water
were placed on a stone and left to diffuse in a testing cubicle,
as a result of a constant temperature warming provided by the
stone, for 5 min prior to testing. Data collected revealed that
the S. officinalis aroma group performed significantly better than
the control group on the quality of memory outcome factors
from the test battery. The Alert mood measure displayed signif-
icant differences between both aromas and the control condi-
tion. Results revealed that aromas of essential oils of
S. officinalis reproduced a significant enhancement of quality of
memory factor. This enhancement was restricted to long-term
or secondary memory with no impact of working memory. No
significant effects were found for S. lavandulaefolia [26].

Clinical Studies with Salvia officinalis
and Salvia lavandulaefolia on Patients
with Cognitive Impairment (Oral
Administration)

The effect of a S. officinalis leat liquid extract prepared as “1:1 in
alcohol 45%” (1 kg dried herb (leaf) to 1 L of alcohol) has been
evaluated in a randomized, double-blind, placebo-controlled study
on 39 patients (aged 65-80 years). The eligible patients had a
diagnosis of mild-to-moderate dementia according to the criteria
of the cognitive subscale of Alzheimer’s Disease Assessment Scale
(ADAS-cog) and Clinical Dementia Rating Scale (CDR); or a prob-
ably Alzheimer’s disease according to the criteria of National Insti-
tute of Neurological and Communicative Disorders and Stroke
and Alzheimer’s Disease and Related Disorders Association (NIN-
CDS’ADRDA). The participants allocated to two groups received
60 drops daily of sage liquid extract or placebo for 16 weeks. Thirty
patients completed the trial, in the Salvia extract and placebo
group, the number of dropouts were four and five, respectively,
accordingly to authors no significant difference are observed in
the two groups in terms of dropout. Authors reported that, com-
pared with the placebo group, patients who received S. officinalis
experienced significant benefits in cognitive function by the end
of the treatment, as indicated by improved scores in the Clinical
Dementia Rating and the Alzheimer’s Disease Assessment Scale
[27].

Another study, designed as open-label, involved oral adminis-
tration of a S. lavandulaefolia essential oil in the treatment of
AD. Sample of patients was composed of eleven patients, aged
76-95 years, which have been diagnosed with mild-to-moderate
probable Alzheimer’s disease according to NINCDS/ADRDA cri-
teria. Eligible patients obtained at Mini-Mental State Examina-
tion (MMSE), a score between 10 and 26 and Neuropsychiatric
Inventory (NPI) scores for items 3 and 9 were 0 suggesting cog-
nitive decline. Sage treatment consisted of one capsule daily
containing 50 pL of S. lavandulaefolia essential oil +50 pL of sun-
flower oil as a carrier for 1 week, then two capsules daily and
three capsules daily for other 3 weeks, in total 6 weeks. End-
points were changes in scores obtained with MMSE, Cognitive
Drug Research test, and Neuropsychiatric Inventory. At the end
of the trial, the investigators observed a significant difference
between baseline scores and 6 weeks treatment characterized by

© 2014 John Wiley & Sons Ltd

Table 3 Quality assessment according to Jadad score

Was an

Was the

Was the

analysis

number of

Was the method

Was the

randomization
procedure
described

Was similarity

conducted on
the intention

withdrawals/dropouts
in each group

of double blinding
described and

Was the trial

treatment
allocation

Was the trial
described as

between the two

Jadad

described as

(or more) groups
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reduction in neuropsychiatric symptoms and improvement in
attention [8].

Safety Profile

Despite their widespread use, adverse reactions to common sage
and Spanish sage have rarely been documented in scientific litera-
ture. In all the clinical trials included in the present review, these
plants did not cause serious adverse reaction, in consequence of
this being generally considered well-tolerated and safe. In the
Perry et al.’s [8] clinical trial, a significant increase in diastolic and
systolic blood pressure occurred in two patients; however, this
medical event has been considered by authors as pre-existing
hypertension.

Two articles reporting complexively three cases describing
adverse reactions were published. A case report describes a cuta-
neous allergic reaction in an 83-year-old woman due to the appli-
cation of a cosmetic cream containing S. officinalis [28]. An article
reports two cases regarding a newborn and a toddler, respectively,
who both experienced generalized tonic-clonic seizures after acci-
dental oral exposure to S. officinalis oil, any other possible cause of
seizure has been excluded [29].

Discussion

Salvia species effects were studied on cognitive performance and
mood in healthy subjects and in subjects affected by mild-to-mod-
erate dementia and by Alzheimer’s disease. Complexively, analy-
sis of results of clinical studies shows that intake of herbal
preparations derived from S. officinalis and S. lavandulaefolia may
produce positive effects on cognitive performance with improve-
ment in memory. Some studies indicate secondary memory as the
component that is more positively influenced by sages treatments.
However, the clinical trials show different levels of methodological
accuracy and different risk of biases (Table 2).

The most part of the studies (six out of eight) were randomized
and controlled double-blinded studies, two of these were per-
formed as crossover studies. One of the remaining was designed as
a open-label study and the other one as a single-blind study
(Tables 1, 3 and 2). Notoriously, these are points of weakness in
clinical research as open-label clinical trials are not free from

M. Miroddi et al.

patients and investigators expectations, resulting in a possible
overestimation of the results. For this reason, blinding is a promi-
nent methodological feature of randomized clinical trials (RCTs)
that can minimize bias and maximize the validity of the results
[30,31].

Furthermore, only some of the included randomized clinical
studies sufficiently describe the methods adopted to generate ran-
dom allocation sequence (Tables 3 and 2). It has been proved that
the lack of these details represents a common source of selection
bias [32]. Only one clinical study [25] reports details regarding the
allocation concealment process. This is a crucial point in a clinical
trial, because it keeps investigators and patients unaware of
upcoming assignments and prevents deciphering assigned treat-
ments [33]. In addition, some studies (Table 1) suffer from the
limited number of enrolled subjects, for example, only 11 subjects
were enrolled in the Perry et al. [8] study (Table 1). Further, in
anyone of the considered clinical trials is described how the sam-
ple size was calculated in accordance with power of sample analy-
sis (Tables 3 and 2).

In the Tildesley et al. [4], an intention to treat (ITT) analysis is
lacking, despite the occurrence of a drop-out (Table 3). In the

ui

Akhondzadeh et al.’s article, authors evaluated just the ““observed
cases’ (OC, patients who completed the trial)” and performed an
ITT analysis based on “last observation carried forward (LOCF)
procedure”. Various evidences show that this method gives a
biased estimation of the treatment effect and underestimates the
variability of the result [34,35]. In clinical research, an analysis is
considered adequate if all randomized patients are included in the
analysis in the group they had been allocated (ITT). Moreover, in
general lines a per-protocol analysis is commonly considered inad-
equate. In case of dropouts, it is desirable providing an explana-
tion of the reasons of withdrawal, while the above cited study did
not purchase any motivation [36].

Although all studies correctly report the latin binomial names of
the plants and the raw material used (Tables 1 and 4) to produce
the herbal extracts, not all articles provide an exhaustive descrip-
tion of the Drug Extract Ratio and the procedure to obtain herbal
preparations. High methodological standards in reporting herbal
medicine strongly suggest to indicate the herbal medicinal product
comprising crude herbal “type and concentration of solvent used
and the ratio of herbal drug” for an extract. These data are

Table 4 Section 4 of elaborations of CONSORT items for randomized, controlled trials of herbal medicine interventions

Dosage Placebolcontrol
Herbal medicinal ~ Characteristics of regimen and Qualitative  Group (rationale for
Reference product name the herbal product  quantitative description  testing control or placebo used)  Practitioner
Akhondzadeh et al. [27]  Yes Yes Yes No No No
Tildesley et al. [4] Yes Yes Yes Yes No No
Perry et al. [8] Yes Yes Yes Yes No No
Tildesley et al. [18] Yes Yes Yes Yes No No
Kennedy et al. [24] Yes Yes Yes No No No
Scholey et al. [9] Yes Yes Yes Yes* No No
Moss et al. [26] Yes Yes No No No No
Kennedy et al. [25] Yes Yes Yes Yes No No

*Perry et al. declared to have performed qualitative testing, but they did not provide results in the article.
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Table 5 (Continued)

494

contains 20 statements (e.g., “ am calm”) each with a 4-point Likert scale. Participants rate how much they feel

like each statement at the time of making the response. Scores on the STAI range from 20 to 80, with higher

delayed recall and language. A maximum score of 30 indicates no impairment
scores representing higher levels of anxiety

The NPI assesses 10 behavioral disturbances occurring in dementia patients: delusions, hallucinations, dysphoria,
the frequency (rarely, sometimes, often, very often) and the severity (mild, moderate and severe) of each behavior

are determined. Information for the NPI is obtained from a caregiver familiar with the patient’s behavior

tasks in a number of different areas: the time and place of the test, repeating lists of words, arithmetic such as
The STAI “State” subscale is a widely used instrument for measuring fluctuating levels of anxiety. The subscale

the serial seven, language use and comprehension, and basic motor skills. It concentrates on the cognitive

aspects of mental function, the five sections cover orientation, immediate recall, attention and calculation,
anxiety, agitation/aggression, euphoria, disinhibition, irritability/lability, apathy, and aberrant motor activity. Both

allowing for multiple testing sessions of the same participant. All responses are made with an external mouse

automated (thus essentially eliminating experimenter effects) and drawing on random stimuli for each test,
Mini-Mental State Examination (MMSE) The MMSE was developed as a short test suitable for the elderly with dementia. The test includes questions and

<
S
2
=%
=
Q
wn
)
[a)
<
= =
o 525
£ =
- -
> S
o B
<
2
5 3 S
= > £
.8 = >
> Q @
L I~ 2
2 © c
© < <
= )
© > S
c @0 o
© = =
k) = o)
©
o L it
(%] =z V]
— )
n
- = =
i —
= (—5 ©
© ) o
2 % )
3 © e o0
c < = >
2 9 IS !
L o € o
) ] =] S
o [ o wn

CNS Neuroscience & Therapeutics 20 (2014) 485-495

M. Miroddi et al.

fundamental to link the putative pharmacological effectiveness
with a well-defined herbal product [13]. Only in this way physi-
cians can identify what particular preparation derived from S. offi-
cinalis and S. lavandulaefolia can be effective in clinical practice. In
four clinical trials, investigators administered S. lavandulaefolia
essential oils (Table 1), in one ethanolic extract (1:1 in alcohol
45%) of S. officinalis dried leaf (Table 1), in another a S. officinalis
ethanolic (70%) extract of dried S. officinalis leaf, and in a clinical
trial encapsulated dried leaf of S. officinalis. In all the included
studies, products were orally administered, only the Moss et al.’s
study tested by inhalation aromas of Salvia species (Table 1), this
kind of intervention is characterized by fugacity and absence of
pharmacokinetics data. A major limitation of some study consist-
ing of the lack of qualitative testing producing chemical finger-
print of herbal products (Table 4). Heterogeneity of herbal
products used in studies represents an additional problem for the
evaluation and comparison of clinical effectiveness of S. officinalis
and S. lavandulaefolia. Additionally, some study presents as limita-
tion a short duration of the treatment (e.g., single administration
on healthy volunteers) and a short period of follow-up, only a
study achieved a treatment lasting 16 weeks (on patients suffering
from Alzheimer’s disease) (Table 1). Unfortunately, none of the
studies compared the effects of Salvia species against well-estab-
lished drugs prescribed in the treatment of cognitive impairment
such as anticholinesterase drugs.

Additional issues might be related to the different tests adopted
by authors to evaluate the outcomes such as cognitive perfor-
mance and mood (Table 5). The variability of aspects evaluated
through various tests and scales may affect the comparability of
results between the considered clinical trials.

Conclusion

This systematic review of scientific literature shows that S. offici-
nalis and S. lavandulaefolia exert beneficial effects by enhancing
cognitive performance both in healthy subjects and patients
with dementia or cognitive impairment. Furthermore, S. offici-
nalis and S. lavandulaefolia show to be safe for this indication
with no serious adverse effects compared with placebo. Unfortu-
nately, promising beneficial effects showed in clinical studies
are debased by methodological issues, use of different herbal
preparations (extracts, essential oil, use of raw material), lack of
details on herbal products used, which together prevent to
reach definitive conclusions on sage effectiveness in producing
positive effects in healthy subjects or patients affected by cogni-
tive impairment. On the light of these considerations, we
believe that sage promising effects need further higher method-
ological standard clinical trials taking into account gaps raised
by this review.
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